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ABSTRACT 

This dissertation explores the use of aroup Support Systems (aSS) to overcome 

operational bottlenecks in the architectural programming process which constrain user 

participation. To this end, both architectural programming and ass literature are 

reviewed. A model is derived to support the use of ass in architectural programming 

and a toolbox of ass tools is established and validated. Within the toolbox, one new 

tool, GrollpProgrammer, is designed, coded and validated. Three case studies are then 

undertaken to validate the ass model. The case studies demonstrate a potential for ass 

to balance participation in architectural programming worksessions as well as increase 

the overall amount of information collected. Nineteen lessons learned and four critical 

success factors are presented from the case studies. Five potential future directions for 

this research stream, both for MIS and for architecture are explored. 



CHAPTER 1. INTRODUCTION 

"One should not embark on a public project if the 
idea does not conform to the heart made great 
through the soul of the many citizens joined together 
in a single will. " 

• planning document for the Cathedral Santa Maria del Fiore in 
Florence, 1294 (Mann, 1980). 

1.1 Problem and Opportunity Domain 

This is a dissertation about wicked architectural planning or programming problems and 

how computer-mediated-computing processes might be used to tame those problems. It 

will describe why architectural programming problems are wicked problems and why 
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currently used methods of addressing them have shortcomings. Then it will propose one 

form of computer-mediated-computing called Group Support Systems (GSS) as an 

avenue to explore potential solutions. Finally, it will develop and validate a model for 

using GSS to tame some of the wickedness of architectural planning. 

Horst Rittel describes planning and design problems as ill-behaved or wicked problems 

because they are not well-defined, because they contain no objective measures for 

successful solution, because they are interdependent, and because they resist closure 

(Rittel, 1970, 1971; Rittel and Webber, 1973; Becker, 1990). Rittel argues that science 
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has successfully developed methods for dealing with tame problems but because planning 

and design problems are wicked, structured-solution driven approaches are destined to 

fail. Further, while planners and designers in many referent fields such as engineering 

design, urban design, industrial design and architectural design all face similar wicked 

problem environments, several architectural theorists (March, 1976; Cross, 1986) contend 

that architectural programming and design be distinguished from other forms of planning 

and design as the problems architects solve are more novel and unique -- that is, more 

wicked -- than those in its referent fields. 

The solutions proposed in the field of architecture to tame Rittel's wicked problems tend 

towards participative design -- bringing the client into the design process -- and to 

redefine the design process in a more dialectical maImer (Nasar, 1980; Cross, 1986). 

Two examples of specific methods developed to address this concern are Sanoff's (1979) 

process of participatory design games and Rittel's Issue Based Information System [IBIS] 

(Rittel and Weber, 1973; Grant, 1977, Swanson, 1977). While practitioners of these 

approaches do report several gains in productivity or satisfaction with the design process 

using participative processes (Sanoff, 1978; Sundstrom, 1987; Falanga, 1987; Canter, 

Krampen and Stea, 1988; Henderson and Falanga, 1989; for example), many (Gast, 1975; 

Thomson, 1975; McLaughlin, 1976; Pen a, 1977; White, 1983; Becker, 1990; for 

example) also report bottlenecks, limitations and constraints. 
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If architectural programming and design problems are indeed wicked and if the methods 

and structures previously proposed to tame these problems have produced mixed results, 

what steps might be taken now to find improved solutions? 

1.2 Process and Scope 

Advances in knowledge often emerge at the junction point between two academic fields. 

Current research and development in both fields can be combined to produce knowledge 

that is unlikely -- if not impossihle -- to emerge from either field alone. This dissertation 

explores the junction between Group Support Systems research in the field of 

Management Information Systems and Design Life Cycle research in the field of 

Architecture to explore whether the application of recent developments in the use of 

Group Support Systems to affect and improve business processes can be applied to the 

Design Life Cycle. 

This dissertation investigates the potential for re-engineering the process of knowledge 

gathering and knowledge organization in architectural programming utilizing 

computer-supported group tools to minimize or eliminate many of the bottlenecks which 

plague current programming approaches. This research will demonstrate how using 

Group Support Systems (GSS) tools to facilitate participative design might overcome 
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many of the restrictions and bottlenecks reported. Computer-supported technology -- and 

group planning methods enabled by this technology -- may help to proyide a mechanism 

for the taming of wicked architectural programming and design problems through client 

and user participation that heretofore has been hindered by manual process constraints. 

Realizing such gains require multiple stages of research and design. The first step is to 

synthesize from previous work in both architecture and MIS an appropriate model for 

applying ass to architectural planning. This activity will require thorough reviews of 

both architectural programming literature and ass literature before a process can be 

modeled. 

The second step is to operationalize the model by identifying and assembling a set of 

software and process tools which architects and ass facilitators can use to implement the 

proposed process model. This operationalization will draw from both manual process 

tools in the participatory design literature as well as electronic process tools in the ass 

literature. It is anticipated that some participatory needs specific to architectural design 

will not be met by existing electronic process tools. Consequently, additional tools will 

be evolved from manual processes and built to fill out the toolbox. 
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The third step is to validate operationalized tools and their methods of implementation 

through a prototyping methodology consisting of cycles of design, use, and structured 

observation. Towards this end, the newly created tools will be implemented in tightly 

controlled structured settings with clot;e observation of the users. Users will be surveyed 

following use of the tools to measure both usability and usefulness (Davis, 1989) of the 

developed software. In addition, objective measures for reliability, productivity, validity, 

and adequafeness will be developed to capture the success of the software (Brown, 1988; 

Daru, 1992). 

Finally, once the tools in the toolbox are validated, the process model itself can be 

validated. This validation will also consist of an iterative prototyping methodology of 

design, use and structured observation. Rather than use tightly controlled structured 

observations, this project will introduce the technology for use in several real life 

architectural programming projects. Participants will be surveyed and observed to 

determine the viability of the model as utilized. Adjustments will be made to the model 

or the tools and the process will be repeated. 

It is not within the scope of this dissertation to completely validate every aspect of the 

proposed model-- that could be a life's work. It is within the scope of this dissertation to 



begin such a validation to demonstrate the viability and plausibility of the model and to 

demonstrate that in fact gains are to be realized through implementation of the model. 

1.3 Terminology 
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Several similar terms are used in both the fields of Architecture and Management 

Information Systems but with very different meanings. The dual definitions of similar 

terms can lead to confusion. Therefore, for the purposes of this dissertation the following 

terms are defined: 

Architecture refers to the process of planning, designing and building physical structures, 

environment and communities. Any reference to the organization or design of computer 

hardware will be referred to specifically as computer architecture. 

Programming refers to the pre-design planning process in the field of Architecture (as 

further defined in Chapter 2.) At times aspects of programming may also be called 

architectural programming, design programming, facilities programming (see Sanoff, 

1992 for a discussion of the differences) or architectural planning. The process of 

writing coded computer instructions will be referred to as computer programming or 

software engineering. The process of planning prior to the design and coding of 

computer programs will be referred to as systems analysis. 
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Design refers to the process of creating images ofthe built form and translating those 

images to drawings, graphics or models in the field of architecture. Logical and physical 

modeling phases in the field of software engineering will be referred to as logical design 

in software engineering and physical design in sofllVare engineering, or in the aggregate 

as systems design. 

Life cycle is a term used in the software engineering literature to describe the entire 

process of analyzing, designing, building and evaluating complex software systems. This 

process is called the software engineering life cycle because of the implied feedback 

loops into the front end of the process. This dissertation will use the term life cycle to 

describe such process models in both software engineering and architectural design. 

1.4 Research Methodology 

One of the reasons that there is so much overlap in terminology across the fields of 

architecture and software engineering is that there is a significant parallel between the 

analysis and design processes (Zachman, 1986; Roozenburg and Cross, 1991). Much can 

be learned by each field in studying methods of the other (see Zachman, 1986 for a 

discussion of this). In the area of software engineering, Nunamaker, Chen & Purdin 

(1991) suggest a methodology they call SofllVare Engineering Research Methodology to 
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describe how the process of development and design of new software systems is in itself 

a core research process. This methodology has been used to support several studies (eg. 

Chen, 1988; Morrison, 1992; Aytes, 1993). In the areas of architecture and industrial 

design, Gregory (1967) puts forward a similar thesis for a design method which he saw as 

a counterpart to the scientific method but better fitted to the research needs of designers. 

Jones (1980) proposes what he calls new methods for design owing to the increasing 

complexities of design problems in modern times. 

1.4.1 Sofhvare Ellgilleerillg Research Method 

Nunamaker, Chen and Purdin accept Stewert Blake's definition of research as a 

"systematic, intensive study directed toward fuller scientific knowledge of the subject 

studied (1991, page 2)" and categorize research along several different dimensions. 

Among those dimensions are: basic to applied research, and evaluative to developmental 

research. Basic research is the construction and testing of theories, while applied research 

is the application of knowledge to solve problems. Evaluative research is the testing and 

assessment of hypotheses to develop theory, while developmental research is the 

synthesis of instructions, programs, or designs which will yield a better course of action 

or end product. They suggest that while much social science literature falls into the 

quadrant of basic and evaluative research, business and engineering research (of which 



domains software engineering is a subset) often consist of research in the applied and 

developmental quadrant. 
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Research, in every quadrant follows a pattern of "problem, hypothesis, analysis, and 

argument." Problems are research questions which exist in a given domain. One forms 

hypotheses or testable alternative solutions to a problem and then attempts to both 

confirm and generalize a solution through analysis. If successful, the results of the 

analysis become an argument explaining an answer to the problem (Nunamaker, Chen & 

Purdin, 1991.) A variety of research methods may be utilized to follow the course 

outlined above. Methods as varied as formal proofs, experiments, developed systems, 

observation, and experimentation have a legitimate place within this research paradigm. 

When research is applied and developmental the purpose of that research is to apply 

knowledge to synthesize instructions, programs or designs which yield a better course of 

action. In such a case the research path might be to [1] state a solvable subset of the 

research problem; [2] apply knowledge from the domain to develop a hypothesized 

alternative approach to the problem; [3] synthesize (or build) a testable construction of 

the alternative and analyze the performance of the construction; and [4] state an argument 

which adds to the domain of knowledge so that the process can be improved during the 

next iteration. 
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Nunamaker, Chen and Purdin layout a specific systems development research process 

(Figure 1) which follows these basic steps of: 
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• Construct a conceptual framel1'ork. The first stage of a research project is a clear 

presentation of the research domain and a concise construction of the research 

question. This construction should also include a statement of how demonstration 

of solution needs to be evidenced. 

• Develop a system architecture. The second stage of a research project is a road 

map for how the research question is to be answered. That is, what proof will be 

required to answer the question. In many cases the research question can be tested 

empirically, but when working in the applied and developmental research quadrant 

it is quite possible that the research will be exploratory in nature -- proposing a new 

method, technique, design or end product. In such cases proof-by-demonstration -

creating and using an example -- may be an appropriate construction of the research 

process, but the demonstration must be specified to a granularity that is testable and 

measurable. 

• Analyze and design the system. The analysis consists of a detailed review of 

relevant literature. In the case of developmental research. it will also consist of a 
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detailed review of previous constructions of the process, technique or product being 

developed. The design is based on theory, abstraction from knowledge, and 

inductive synthesis of ideas. The design provides for a blueprint for building the 

system. 

• Build the system. "Researchers in systems development often conduct their 

research by building a prototype system (Nunamaker, Chen, Purdin, 1991 )." If the 

goal of the research is the demonstration of the validity of a system, a common 

approach is to develop a prototype of the system which portrays its key dimensions, 

then use this prototype to demonstrate its characteristics and test for validity. 

Empirical methods resembling social science methods are used to test for validity 

once the system has been built. 

• Experiment, observe and evaluate the system. The empirical methods used to 

validate the system will depend upon the hypothesized characteristics of the system. 

For example, observational methods may be used to directly report the mechanics of 

the system and the behaviors of its users. Direct measurements of output can be 

obtained. Survey and interview data can be obtained from users to capture 

attitudinal and behavioral perceptions. Experimental or quasi-experimental output 

data might be obtained to compare the system with previous iterations or with 
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parallel systems. Simulation data might be obtained by staging hypothetical system 

usage to test performance under conditions not easily implemented in reality. 

Analysis can then be performed on these collected data to determine whether the 

characteristics and performance of the system answer the research questions asked 

in stage one. If the system does answer those questions in the affirmative, then 

developmental knowledge has been advanced. If the system does not answer those 

questions in the affirnlative, then perhaps an analysis of why it does not can 

contribute to the knowledge base for the next iteration of research. 

These stages roughly map to basic and evaluative research stages of [1] stating the 

research problem; [2] developing hypotheses; [3] formulating a research design; [4] 

gathering data; and [5] analyzing data and interpreting the results to test the hypotheses. 

In this sense software engineering research is similar in structure to research in the basic 

and applied sciences. 

1.4.2 Design Method 

Design is an intensely creative endeavor that encompasses a rigid alternative 

generation/evaluation/selection analysis that, at least in the ideal, can be tightly specified 

and controlled. But design also encompasses intuition, imagination, and a creative 
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synthesis. Jones (1980) describes design to be part math, part science and part art. It is 

math in that its constructs are representable in abstract, relational, and solvable. It is 

science in that design is precise, measurable and testable. It is art in that it is also a vision 

and an act of inspiration. Given these constructs Jones argues that the methods of anyone 

of these fields are insufficient - a new method must be established. Jones suggests that 

design methods are an iterative process of analysis, synthesis, and evaluation. He 

describes the evolution of the wagon wheel as a classic example of how a design emerges 

over many iterations to become optimal. Each iteration analyzes imperfections of the 

current design, synthesizes the information into a design alternative, and evaluates that 

alternative with a modified design. 

In addition, architectural design methods must take into account multiple systems of 

constructs, each containing its own set of sometimes independent -- sometimes 

contradictory -- information. In fact, it is these multiple systems that Rittel refers to in 

describing wicked problems. The degree of architectural information available, alone, 

differentiates architecture from other forms of design. I 

I It must also be noted that some engineering problems require assimilation of vast 
amounts of information as well. For example, the concurrent engineering of a passenger aircraft 
in many ways resembles the planning and design of a complex building. Along with several 
layers of complex technical information which must be coordinated and assimilated, social, 
behavioral, and semiotic issues must be considered as well. 
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Zeisel (1981) proposes that there are three core activities within the process of design 

namely imaging, presenting, and testing. Imaging is the ability to go beyond the 

information given to create something new. It is a synthetic process of induction to create 

a whole greater than the sum of its parts. Presenting is the process of externalizing an 

image. The external representation of the image is not the same as the image itself Gust 

as an operationalized variable is not the same as its latent construct!) The skill of 

presentation is to represent the latent image as accurately as possible. Testing is a 

feedback and feedforward process of evaluation. Testing is the process where the 

designers presentation (of his image) is evaluated by himself or by others. Testing may 

take the form of criticisms, comparisons, reflections, or more objective measurements. 

From the testing stage, information is generated to support the next iteration of imaging. 

It is through such multi-stage processes that design emerges and evolves. And just as 

working hypotheses are refined during basic and applied scientific exploration, images 

are developed during design activity (Zeisel, 1981). That is not to say that design 

research methods are the same as basic science methods. Basic science methods are a 

pattern of problem-solving behavior employed to find out the nature of what exists, while 

the design method is a pattern of behavior employed to invent things of value which do 

not yet exist. Science is analytic; design is constructive (Gregory, 1967). 
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1.4.3 Syntltesis of Researclt Metltods for tltis Dissertation 

Both Nunamaker's software engineer and Jones's architect engage in the same activity. 

They both build knowledge through the process of iteration in order to demonstrate that 

their construction is better than previous constructions, but do so with the understanding 

that someone will come along later to continue the iterative improvements. In this 

manner, both structures of science are akin to the Positivist paradigm of knowledge 

(Popper, 1972; Cook and Campbell, 1979). Just as the social scientist engaged in 

evaluation research "builds" and tests hypotheses to iteratively advance understanding of 

a given phenomenon, the architect, engineer, and systems designer "build" and test 

techniques, processes, and objects to iteratively advance the understanding of how those 

techniques, processes and objects best perform. 

It is this research methodology that will be used in the dissertation. This dissertation will 

first Construct a conceptual framework for improving the process of design programming 

in the field of architecture; then it will Develop a system architecture to implement the 

improved process; next it will Analyze and Design a prototype system and Build portions 

o/that system so that a testable prototype exists; and finally it will Observe and Evaluate 

the system to address how the proposed architecture impacts the target process. 
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Table 1. Research Methodology of the Dissertation 

• Observation and review of current processes 

• Synthesize an improved process 

• Develop a systems architecture for improved process 

• Design and build tools to implement architecture 

• Test and validate the tools 

• Use tools to test and validate the improved process 

• Report results with recommendations for next iteration 

Within this methodology appropriate analytical methods will be used at each stage of the 

process. At the level of tool validation Daru's (1992) constructs of reliability, 

productivity, and adequateness as well as Davis' (1989) operationalization of usability 

and usefulness. A small pilot will be used to pretest both the structured group exercise 

and the questionnaire. At the level of model validation, several case studies will be 

undertaken to ascertain both performance behaviors and affective responses of groups 

using the tools. The instruments will again include measures of reliability and 

adequateness, as well as process outcome measures of satisfaction, quality, and -- where 

appropriate -- quantity. 

1.5 Importance and Contributions 



This dissertation will make contributions to both Management Information Systems 

(MIS) literature and Architectural programming literature. 

1.5.1 COlltributiolls to MIS 

29 

This dissertation will make a contribution to the literature in MIS by [1] demonstrating 

application of OSS technology in a new domain area, [2] re-engineering the knowledge 

acquisition process of this domain area in a manner not before attempted by domain 

experts, [3] demonstrating the feasibility of specific OSS tools to support knowledge 

acquisition in a domain area where graphical support is required, [4] demonstrate the 

feasibility of coupling OSS text, graphics, and voting tools together, and [5] demonstrate 

the useability and usefulness of tightly coupled OSS text, graphics and voting tools. 

1.5.2 COlltributiollS to Architecture 

This dissertation will make a contribution to the literature in architectural programming 

by [1] demonstrating how the use ofOSS tools minimizes many of the bottlenecks 

previously found when group participation has been used in programming or design, [2] 

suggesting new technologies for project and organizational memory of programming 

data, and [3] introducing the computer as a structured communication tool in the process 

of programming and design. 
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1.6 Organization of Dissertation 

Chapter One of this dissertation lays out the methodology by which this investigation will 

be conducted. Nunamaker, Chen and Purdin (1991) have suggested a software 

engineering research methodology to support this kind of investigation. Chapter One 

explores that methodology and demonstrates links between it and the process of design 

methods as suggested by Jones (1980). 

Chapter Two of this dissertation reviews current lit~rature in the field of Architecture 

which explores methods for undertaking each stage of the Design Life Cycle. Focusing 

on the programming stage of the Life Cycle, the dissertation derives the role of 

architectural programming within the larger sphere of architectural design. Models of 

architectural programming are explored, as is the role of client participation within the 

programming process. Limitations, both perceived and real, to client participation are 

investigated. Unrealized opportunities of architectural programming are discussed. From 

this review, the inefficiencies inherent in currently used methods are listed. 

In Chapter Three the dissertation will switch gears and review the literature which 

comprise the development and investigation of Group Support Systems. The literature 

will show that Group Support Systems have the potential to address many of the 

inefficiencies articulated in Chapter Two. The dissertation will explore the theoretical 



bases for how Group Support Systems can address such inefficiencies while traditional 

face-to-face communication environments can not or do not. GSS impacts on group 

process gains and process losses are reviewed. Finally, the software architecture of 

GroupSystems GSS is described. 

In Chapter Four a framework for how Group Support Systems might enhance specific 

methods used during the Design Life Cycle is developed from the reviews in Chapters 

Two and Thn:e. This framework will conform to both architectural Design Life Cycle 

process models as well as Group Support Systems theory. Once the framework is 

established, the development of a toolbox to operationalize the model is explored. 

Existing GroupSystems tools are incorporated into the model and an additional tool is 

proposed to operationalize portions of the model not supported by existing tools. 
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In Chapter Five the engineering of Group Support Systems software to support one aspect 

of the framework elicited in Chapter Four is described. The process of design, 

development, prototyping and validation of this tool is described. Attention is placed on 

usefulness and usability of the tool. Consideration of multi-user graphical user interface 

issues are explored. This software will then be added to a Group Support Systems toolkit 

developed to support the entire Chapter Four framework. 



Chapter Six lays out the methodology used for validation of the proposed GSS 

architectural programming model. A scientific design methodology is evolved from 

software engineering research methodology and from architectural design methods.\ 

Three case studies are described and validation benchmark criteria are established. 

Results are presented and lessons learned are discussed. 
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Finally, Chapter Seven discusses the implications of the results. Attention will be 

focused on the usefulness of the model for architectural programming; issues uncovered 

in the design and implementation of Group Support Systems; and future directions this 

investigation may take. Constraints and limitations of this research are explained. 



CHAPTER 2. ARCHITECTURAL PROGRAMMING 
REVIEW 

Architectural design is a multi-stage and multi-method process. While there are several 
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schools of design theory which implement this multi-stage model in different manners, all 

design approaches consist of analysis, synthesis and evaluation stages. This chapter will 

proceed to explore the recent generations of architectural design models. From these 

models the role of programming will emerge. At this point I will examine several 

conceptions of architectural programming models -- and methods to support those models 

--looking in particular at models of participative programming (sometimes also referred 

to as participative design in the literature), I will survey several threats, bottlenecks and 

weaknesses of participative programming. 

2.1 Design Methods 

Architectural literature often divides modem design practice into four molar processes 

(see Figure 2). The first process is a planning or programming stage consisting of the 

definition of the design problem and the analytic components of design. The second 

process is design; this is a creative synthesis of the programmatic information. While 

some schools of thought (PeBa, 1977 for example) insist that these first two stages are 

independent, other schools insist that these stages are necessarily concomitant (Robinson 

& Weeks, 1984). The third process is construction support. The architect bears the 
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responsibility of overseeing the construction process to ensure that the builder remains 

true both to the concept and specifics of the design. The final process is Post Occupancy 

Evaluation. The architect is tasked with the evaluation of the built environment in order 

to ascertain that the environment as built solves the original programmatic problem 

statements. The results of this evaluation can be used both to adjust the built 

environment where possible and archived to provide the architect with a broader array of 

experiential information for the next project. 

This entire four stage activity is itself known as architecture. The core component of 

architecture -- its sine qua non -- is the design process. The remaining three processes 

exist to support the work done during the design process. Some writers view the four 

processes as separate and distinct, while others view them as component parts of design 

methods. 

The design methods movement began in the late 1950s with the work of 1. Christopher 

Jones in Great Britain. Jones was concerned that ergonomic research he was doing was 

not translating into changes in final product at the industrial design laboratory where he 

worked. Jones proceeded to study the process of industrial design methods for the 

purpose of understanding why new data was not being incorporated into them. Jones's 

studies became the birth of the design methods movements (Mitchell, 1993). 
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A key component of the design methods discussed above is the programmatic stage of 

information acquisition and organization. As this study focuses on the programmatic side 

of design, the remaining review of architectural literature discusses the nature of 

programming, models for programming, and limitations of current programming practice. 

2.2 Programming. 

Programming originated the first time a designer inquired about specifications from the 

user of the design. Programming documents date to antiquity; for example, the 

construction of the cathedral Santa Maria del Fiore in Florence from the years 1296 to 

1471 produced at least three significant programming documents along the way (Mann, 

1980). And, as the passage at the very beginning of this dissertation demonstrates, the 

programmers understood the need to consult the will of the people when developing their 

working plan. 

Modem programming grows out of the Beaux-Arts school of architecture during the 

1930s in the United States (Gordon and Stubbs, 1988) but did not become a recognized 

formal process until the work of William Pen a and CRS in the 1950s and 1960s (see 

Pena, 1977). The AlA gradually came to acknowledge programming as, at the very least, 

a distinct phase of the design process and providing documentation for the process in 

Emerging Techniques 2: Architectural Programming (Evans and Wheeler, 1969). 
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However, even to this day, programming is officially considered an "additional service", 

not part of the standard packages of service architects are obligated to provide. 

Nevertheless, more and more architects now provide some sort of programming process 

as patt of their standard service, and programming only firms have sprung up to meet the 

existing need. 

Palmer (1981) provides a useful definition of programming: 

"Programming is an organized collection of the specific information about the 
client's requirements which the architect needs in order to design a particular 
facility (page 7)" 

with "collection" presumably used as a verb. Programming sits within the scope of 

design which explains why good definitions of the design process in themselves include 

the characteristics of programming. 

The nature of programming can be explained by examining the purposes of 

programming, the positioning of programming, the audience for programming, and the 

methods of programming. 
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2.2.1 Purpose of Programmillg 

What are the purposes and objectives of undertaking a program? Prior to the beginning 

of a facility design and construction process, the principals -- the owner, the architect, and 

the builder -- must understand what the requirements of the new construction are to be. 

Ideally, a systematic investigation of even whether new construction is required should be 

made. This process of determining needs and specifying requirements might be called 

the needs analysis purpose of programming. A second purpose of programming is to 

simply facilitate communication anlOng the principal parties. Programming will help to 

establish a common language and common understanding among the principals which 

will then be utilized during the design phase. 

2.2.2 Positiollillg of Programmillg 

When during the overarching process of design should programming take place? Marti 

(1980) lays out two competing philosophies labeling McLaughlin and Pefia as the two 

principal antagonists. McLaughlin argues that programming and design are atomic. One 

cannot exist without the other and that both must proceed in parallel. Pefia asserts that 

programming must precede design and in fact that design should not begin until a 

finished program -- the statement of the design problem -- can be presented to the 

designer. 
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2.2.3 Audience for Programming 

Who is the appropriate audience for the completed program? Traditionally the designer 

worked for the paying client, but as technologies made possible the design of large, 

complex environments the realization emerged that the designer must address the needs 

of the user or dweller of the space as well as the needs of the paying client. 

Programming, in part, addresses this need by providing for a structured process by which 

the design team is able to acquire user-based information (Zeisel, 1981). 

Today we might argue that there are four distinct clients of architectural programming. 

First is the client, the owner of the environment being programmed. If the client is 

paying for the work, there may be a fiduciary obligation of the programmer towards the 

client. And, as the client will be paying for the design and construction of the resultant 

environment, the client has an interest and a right to know the results of the program. 

Second are the users or dwellers of the environment being programmed. In a large 

business organization the users might include employees (managers, clerical workers, 

custodial workers); invited visitors to the environment (such as clients, customers and 

vendors); and the general public which might be impacted by the environment in indirect 

ways. All of these parties will interact with the environment and be affected by the 

environment. If the programmer is interested in providing for an environment that is 



conducive to effective work life and beneficial to the community, it behooves the 

programmer to take into account the needs of all of these constituencies. 
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Third are the architect and the contractor who will design and build the environment 

being programmed. It is imperative that the programmer analyze and plan in a manner 

that is usable to the architect and the contractor. If the programmer specifies constraints 

or attributes that are impossible to execute, those constraints or attributes will not make it 

to the final environment. The programmer must be sensitive to the needs and realities of 

both the architect and contractor in order to actually impact the final environment in a 

positive way. 

And fourth are the archivists of the program. It is important that the program be retained 

and catalogued for future reference in order to carry the knowledge gained in this one 

programming study forward to future projects. In some administrative environments the 

archiving will be done within the programmer's organization; in other administrative 

environments the program will be turned over to the client or to the government for 

archival; still in many others, archiving will not be done at all. While the choice of 

archivist is often a financial or political decision, the obligation to archive should be 

understood by programmers and adhered to. 



2.2.4 Methods of Programming 

Current programming techniques include survey, interview, group worksession, and 

structured walkthrough. \"hile it is recognized that group worksessions provide the 

richest data, they are often not undertaken because of logistical constraints. Group 

worksessions are time consuming, expensive, require considerable architectural 

manpower and are wrought with group behavior inefficiencies. 
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Surveys are used to collect data from large amount of architectural dwellers. It is 

inefficient to gather large quantities of information in any other manner. It is the most 

effective way of capturing quantitative data. Interview is used to capture in depth data 

from a few selected key players in the programming process. It is too expensive and time 

consuming to conduct more that a few interviews, so representative points of view are 

sought. The interview technique allows the architect to probe for background 

information which might not emerge in questionnaire form. Interview allows the 

architect to capture a flavored response to queries which is not possible in closed ended 

survey questioning. Structured walkthroughs are a combination of existing site tour and 

interview in one. The architect conducts an interview while visiting an existing or proxy 

site. The intention is that actual presence at a site will prompt interview discussion which 

would not occur in a non-proximate environment. The limitation of structured 

walkthroughs is that they can be disruptive to actual work, therefort: i.he interview group 
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must be kept small and the visit to anyone site must be kept short. In addition, 

management may be hesitant to discuss real issues regarding a specific work environment 

in front of the dwellers of that environment. It too is a time consuming and expensive 

process. 

2.2.5 Programmillg Siage Models 

Several progranuners have put forward typologies of the programming process that 

address the common processes of programming. They may be summarized by focusing 

on three dimensions of the models. That is, what steps must a programmer take and in 

what order should the steps be taken? The second dimension consists of the components 

of ai'chitectural information to be included in the model. That is, what kinds of 

information should the architect capture and how should that information be organized? 

The third dimension of the model is the degree type of client participation that is 

proposed. 

• AlA. The AlA first codified an "optional pre-design service" in the mid 1960s. 

The process was delineated in the form of a PERT chart establishing 32 separate 

steps to be undertaken by the programmer. The process considered client needs, 

local conditions, site evaluation, construction materials, engineering systems, and 

contractor selection. However, except for the preliminary discussions stage at the 
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beginning of the process where the programmer detennines "site, costs, etc.", the 

client is largely uninvolved in the development of the program. lnfonnation 

specified in the model consisted principally of functional and technical construction 

specifications. Social and behavioral specifications were not considered. The AlA 

model is important in that it codified programming as a legitimate architectural 

service and specified parameters for perfonning that service. 

• Herbert McLaughlin (KMD). The original AlA programming description was 

expanded upon by Herbert McLaughlin (1976) of Kaplan, McLaughlin, Diaz 

(KMD) in the AlA's Current Techniques in Architectural Practice. McLaughlin 

describes programming as a component of the design process -- as a part of 

traditional design methods -- stating that programming is design. He describes 

eight components of the programming portion of the design process. They are: 

./ Management. This is simply the process of organizing, coordinating, and 
leading the programming process in a timely manner. McLaughlin 
addresses this need directly, possibly because many architects have little or 
no training in management fundamentals . 

./ Self Analysis. This is a stakeholder analysis to surface the assumption 
which all parties have entering the programming process . 

./ Education. The users can be educated in the practice of architecture. This 
may result in favorable cooperation by the users with the architect and may 
also aid in providing the users with the vocabulary and opportunity to 
describe information and preferences to the architect. 
Data Gatitering. Fonnat acquisition of user need data to clarify preferences 
for basic planning alternatives. Recommended methods include, structured 
interviews and questionnaires, nonstructured interviews, group sessions, and 
observation. 



t! Interaction Orgallization alld Tec/llliqlles. These are more sophisticated 
techniques to draw out user and client information. These techniques 
include, squatting, marathoning, and interactive planning2. 

t! Comparative Rating Systems. These are evaluation and prioritization 
mechanisms which facilitate complex alternative evaluation tasks so that 
clients and users can provide useful information to the architect. Tools 
recommended here include matrix evaluation techniques and weighted 
criterion evaluation models. 
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Broadscale Con","lIIity Illteractioll. This is the process of bringing the 
entire impacted community into the process. The architect is cautioned that 
such a process will be time consuming and potentially distracting. It is 
suggested that the best one can hope for is to present the process to the 
community to give them a sense of being involved, but the process must be 
limited and tightly controlled. 

t! Evalllatioll. The programming process should be evaluated both during 
execution and following completion. 

t! Compellsatioll. This is addressed specifically because programming is not 
automatically included in the standard architectural design package. Many 
clients balk at paying extra for a service that is deemed optional. 
Architectural firms often are unable to absorb the costs of programming. 
Consequently either no programming or inadequate programming is 
undertaken in many cases. 

2 Squatting, marathoning, and interactive planning are all variations of group 
worksessions where the architect, programmer, or planner facilitate a group process in which 
information is obtained and organized. Squatter sessions gain their name from the fact that the 
sometimes quite lengthy group process often takes place in the client's environment (the 
architect is squatting on client land); marathoning refers again to the length of time required to 
complete these sessions. Marathons are single very long group worksessions sometimes lasting 
multiple days; interactive planning refers to the sharing of control among the planner and the 
client. The issue of client involvement in the platming process is discussed in more depth in 
section 2.5.2. 
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McLaughlin notes that two hundred years ago clients had a much larger role in 

design but that problems were simpler and solution options limited. Today projects 

are so complex that the programming process must be handled by professionals. 

Nevertheless, McLaughlin urges that roles be scoped for the client and the user by 

the architect during the programming process. Those roles may occur in the Self 

Analysis, Education, Data Gathering, Interaction Organization and Techniques, 

Comparative Rating Systems, and Broadscale Community Interaction processes. 

McLaughlin's approach to programming does not address the types of information 

to be collected or exactly how that information might be organized. McLaughlin's 

contribution to the programming literature is in [1] arguing that programming is 

integral to the design process and [2] providing a process for designers to follow to 

accomplish programmatic objectives. 

• Edward White. Edward (Ted) White (1972) programming model consists of a 

series of tasks which divided into three distinct stages. Those stages are: 

Preprogrammillg (establish rules and responsibilities with client); Programmillg 

(gather information, analyze information, submit for review, review assumptions); 

and Postprogrammillg (documentation). White's contribution to the programming 
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literature is the specific inclusion of preprogramming and postprogramming stages 

as part of the process. 

• William Penn. The work of William Pena (1977)3 is considered seminal to the 

practice of architectural programming. Most current programming practitioners 

borrow heavily from the processes and idea contained in this model. Pena proposed 

five stages to the programming model. They are: Establisll Goals (What does the 

client want to achieve and why?); Collect mId Allalyze Facts (What is the 

background information?); Ullcover alld Test COllcepts (What path does the client 

want to take to achieve the goals?); Determille Needs (How much money, space 

and quality?); which all lead to State tile Problem (What are the significant 

condition and the general directions the design of the building should take?). Pena 

suggests that these five stages occur sequentially (see Figure 4). 

3 Pen a's Problem Seeking was originally published in 1967. The description of the model 
contained here is from the second edition of the book published in 1977. Some differences do 
exist. The reader interested in a historical perspective of how this model developed over time is 
encouraged to examine all editions of Problem Seeking. 
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Figure 4. Pena CRSS Prgramming Model 
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Pena proposes that four types of information be captured during each stage of the 

process. They are Fllllction (which concerns activities, relationship of spaces and 

people -- their number and characteristics); Form (which relates to site, the physical 

and psychological environment, and the quality of space and construction); 

Economy (which concerns the initial budget and quality of construction, but may 

also include considerations of operating and life cycle costs); and Time (which 

deals with the influences of history and the inevitability of changes from the present 

to the future).4 Pena states that progranlming is based on a combination of 

interviewing and group worksessions. Both are used during the first three stages to 

capture information and then group worksessions are used during the fourth phase 

to verifY information and stimulate client decision making. Pena ca11s the user 

"an expert in the use of the bUilding. He may assume that he knows 
what he wants better than anyone else. He may be right. Or he may 
ask the architect or a consultant to find out what he needs. The user 
must be a contributing member of the project team. Dealing with 
the user ca11 for different strategies to determine reasonable 
requirements; nevertheless, the building should benefit by intensive 
user participation in the programming process (page 48, emphasis in 
original)." 

Pena offered many contributions to the field of programming. Among them were 

his strong differentiation between programming and design phases of architecture --

4 Pen a added Energy as a fifth type of information during the energy crises in the mid 
1970s (Hershberger, in press). 
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in contrast to McLaughlin, his lock-step five stage approach guiding novice 

programmers through the process including detailed specifications for conducting 

group worksessions, and his delineation of infonnational categories to acquire and 

hold programmatic infonnation. The combination of the five stage approach and 

the four infonnational categories created the twenty cell matrix for which he is best 

known. 

• Jay Farbstein. Jay Farbstein (1978; 1985) proposes a five stage approach to 

programming (see Figure 5). Farbstein's first stage consists of a Literatllre Slirvey 

to acquire background infonnation from secondary sources. Next, he delineates a 

User Descriptioll stage where the client provides the programmer with infonnation 

regarding users, objectives, policies, activities, socio-cultural factors, and future 

trends. This stage makes use of interview and observation methods to transfer the 

information from the user to the programmer. The first two stages are the principle 

information acquisition stages. The third stage is a Performallce Criteria stage 

where the information acquired in stage two is now organized and performance 

criteria are established. Criteria are detennined for area, circulation, ambient 

environment, safety and security, surfaces, furnishings, flexibility and site design. 

During the fourth stage the programmer develops Program Optiolls alld Costs. 

That is, given the established performance criteria, the programmer explores 
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alternative programmatic solutions and evaluates each alternative against the above 

mentioned criteria and against cost. The third and fourth stages are the principle 

information organization stages. Stage five is the Space Specificatioll stage where 

an alternative is recommended and then further developed and refined. It is this 

final specification which is turned over to the designer. Farbstein delineates distinct 

roles for the programmer, the client, and the users of the space recognizing that each 

group enters the process with different skills, experiences, and agenda. The client is 

given responsibility for long-range planning and economic decisions. The user 

provides information on operations, activities, attitudes, and issues as she has a 

more "intimate relationship with the facility." The programmer provides both 

process and technical expertise. 
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While Farbstein does not present his informational criteria as a matrix, it might be 

thought of analogous to Pefia's matrix with the User Description categories along 

one dimension and the Performance Criteria categories along the other. When 

thought of in this manner, Farbstein's approach logically builds upon Pefia's earlier 

methodology. Farbstein's principal contribution to the programming literature is 

his five step approach. 

.• Gerald Davis and Francoise Szigcti. Gerald Davis and Francoise Szigeti (Davis, 

1978; Davis and Szigeti, 1982; 1985) proposed a 23 step model that begins with 

preprogramming and moves through evaluation of the facility (see Figure 6). The 

process follows the same path of establishing needs, gathering data, examining 

impacts, specifying requirements, and evaluating alternatives as many of the other 

models listed here. Two components of the model cause it to stand out from the 

'. others and are the contribution that Davis and SZigeti make to the literature. They 

are [1] the 23 steps provide a detailed recipe for carrying out programming and [2] 

the final step is evaluation of the facility during use. This final step takes place after 

construction of the facility making programming a process that occurs both at the 

front end and back end of the design cycle. 
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• John Kurtz. The programming model proposed by Kurtz (1978) emphasized an 

iterative approach to programming (see Figure 7). The model consists of four 

evaluation stages coupled with both program iteration and design iteration stages 

making it the first model to contain feedback loops. While other models hinted at 

feedback as part of the programming process, Kurtz's was the first to explicitly 

emphasize those feedback loops. 

• Walter Moleski. Walter Moleski (1981) proposes a five phase model of the 

architectural programming process (see Figure 8). His phases are: 

.I Awareness. This is the problem statement that relates the people to the 
process and defines the problems that the programming team will 
investigate. It includes discussion of roles, decisions, control, resources and 
attitudes. Once this discussion is accomplished the team then defines 
objectives including goals, issues, problems, actions, alternatives, 
constraints, and priority. 

DiaCIIO!iis. In this phase data is collected, organized and analyzed. All 
activities required to accomplish these three objectives are undertaken. 
Collection is accomplished both by observation, structured interviews, and 
user questionnaires. Several categories of information are defined for 
collection. Among them are: attributes of activity system, dysfunctions, felt 
needs, future trends, organization patterns, activities patterns, spatial 
behavior, social mechanisms, individual nature of activities, attitudes toward 
environment, perception of environment, functional requirements, and 
individual needs. 
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Strategy, In this phase the criteria is developed to establish the physical 
setting. This criteria includes spacial attributes, physical attributes, 
symbolic attributes, and spacial organization. Both value and technical 
decisions are made during this phase . 
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.t Actioll, The action phase occurs during the design of the project to ensure 
that the programmatic requirements are being fulfilled by the design 
solution. The programming team therefore remains active through the entire 
design process. 

Evaillatioll, This is a post occupancy evaluation phase which occurs at least 
one year after the building is occupied. This phase provides feedback to 
correct errors which may have occurred and to provide a learning loop for 
the next programming process the programmer or client is involved with. 

Moleski's model was the first model to integrate information types, process stages, 

and feedback loops into one model. Finally, we begin to see a complete picture of a 

rational user-centered programming process emerge. 

• Kent Spreckelmeyer. Kent Spreckelmeyer (1982) proposes a decision analysis 

technique for programming. Arguing that program and design must be split as a 

premature design solution will bias objectivity of problem definition, 

Spreckelmeyer proposes a model where client values are mapped 
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against alternative program concepts to both find and define a problem statement. 

Spreckelmeyer suggests that values fall into three categories: Ecollomic (a concern 

for either initial construction or life cycle costs), Visual (a concern for the image 

which might be projected by a proposed environment), and FlllletiOlwl (flexibility 

of spatial arrangements, environmental comfort and ambiance, and expansivity). 

Spreckelmeyer's contributions to the programming literature were [1] the first 

discussion of values in modern programming and [2] the use of computer-based 

decision analytic tools for rational decision making. 

• Robert Hershberger. Robert Hershberger (1985; in press) proposed a values

based approach to programming which emphasized historical values (from 

Vitruvius) and modern values (as delineated in the eight progranlmatic 

determinants) to a far greater degree than emphasized by Spreckelmeyer. 

Hershberger argued that all too often programmers assume progran1ffiatic values 

without explicitly investigating and stating them. This leaves the designer to infer 

and assume values -- or apply his own values -- to the design solution. The 

programmer, he argues, must take a proactive role in surfacing the values of the 

community, the client, the users, the and the architect as the first stage of the 
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programming process. Hershberger's model of programmatic infomlation consists 

of eight categories of client values:s 

.I Tecllllological. These are the materials, systems, and processes 
determinants . 

.I E"virolllllelltal. These are the site, climate, context, resources, and waste 
determinants . 

.I Safety. These are the structural, fire, chemical, personal, and criminal 
determinants . 

.I Temporal. These are the growth, change, and permanence determinants . 

./ ECOllOmic. These are the finance, construction, operations, maintenance, 
and energy determinants . 

./ A estltetic. These are the form, space and meaning detenninants . 

.I Cultllral. These are the historical, institutional, political, and legal 
determinants . 

./ H"ma". These are the functional, social, physical, physiological, and 
psychological determinants. 

Hershberger proposes a five stage methodology to accomplishing value-based 

programming. They are Vailles (discovery and surfacing of important values); 

Goals (intentions, objectives or aspirations which bring focus to the project); Facts 

(reliable infonnation about the existing and future situation involving the project); 

Needs (perfonnance characteristics and relationships an10ng spaces that will be 

required); and Ideas (suggestions of how the design problem might be solved). 

This methodology builds on Pen a's approach but emphasizes a flexibility in value 

information and a flexibility in ordering the stages to customize the process of 

individual -- and different -- progranlming problem. 

5 See Robert G. Hershberger, Programming for Architecture (in press) for detailed 
descriptions of each value category. 
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Hershberger recommends involving both client and user at almost every stage of the 

programming process. In particular, he recommends techniques such as diagnostic 

interviewing, diagnostic observation, questionnaires and group work sessions to 

involve both client and user. Hershberger's contribution is the significant extension 

of the use of values in the early stage of programming to the point where the 

surfacing of values becomes the corner stone of the entire programming process. 

The values surfaced take the form of programmatic determinants and are 

categorized in much the same manner as Pena and Moleski categorize information. 

2.2.6 Comparisoll of Programmillg Stage Models 

The models reviewed in the previous section can be compared along two very different 

dimensions. The can be compared for how they categorize architectural information or 

they can be compared for how they divide programmatic tasks into discrete stages. 

Because the research question of this dissertation requires the development of a staged 

model of architectw'al programming, the models will be compared here along the second 

dimension.6 The stage components of the models explicated in the previous sections are 

6 Nevertheless, how each of these models treat architectural information is an interesting 
and important discussion. 



summarized in Table 2. While the models differ in many ways, there are striking 

similarities among them. They proscribe a pre-programming stage for defining and 

scoping the project. However the robustness and focus of this activity varies by model. 

Kurtz stresses the need to understand the client's philosophy; Hershberger calls this the 

surfacing of client values. And White emphasizes the need to clearly establish and 

delineate both architect and client roles in the programming process. 
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On the other hand, Farbstein merges this activity with the early stages of data gathering. 

All of the models suggest a multi-stage programming process of gathering information, 

analyzing that information, and generating alternatives. It is here where the models differ 

most from one another in specifics, but remain aligned in general thrust. All of the 

models recognize the need to collect data early in the 
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programming process and all of the models propose mechanisms for organizing and 

analyzing that data. Different models propose very different data gathering processes, 

some explicitly suggesting external literature searches while others stress user 

participation. And different models suggest various degrees and ways of organizing the 

data. Most of the analysis methods require graphical representation of data such as 

cluster diagrams and adjacency matrices. 

With the exception of McLaughlin, all of the models propose the generation of ideas, 

strategies or alternatives from the analyzed information. Several of the models (Pena, 

Kurtz, Davis, Farbstein and Moleski) specify the selection of a particular programmatic 

solution. 

While all programming models at least imply that a finished program document will be 

prepared, most state it explicitly. Some, such as Hershberger's, even suggest the 

structure for that document. Pen a calls this final programming document the statement of 

the design problem. 

While Pena's model does not address the role of the programmer after the design problem 

has been stated, all of the remaining models propose some form of post-programming 

activity. Davis suggests that the programmer be involved in commissioning designers. 
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McLaughlin and Hershberger propose a role for the programmer during design and 

construction to see that the actual work transpiring maps back to the programmatic 

specifications. And Davis, Moleski, Farbstein, McLaughlin and Hershberger all 

specifically call for a programmatic evaluation following occupancy of the environment. 

This post occupancy evaluation (or POE) is seen by these authors as a component part of 

the programming process. The relationship between programming and POE will be 

discussed in more detail in Section 2.5.3. 

2.3 A Composite Programming Model 

A composite model emerges from the programming models just reviewed. This model 

addresses the key components captured in the ten reviewed models and lays the 

groundwork for specifying a methodological approach to undertaking programming. 

The model consists of three basic programmatic activities with two of the activities 

consisting of multiple sub-activities as shown in Table 3. 
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2.3.1 Definition 

While some models jump immediately into data collection, most recognize the need to 

establish goals or parameters for the programming process. This initial stage might be 

called a definition stage as this is where the project's scope, purpose and mission are 

specified. The boundaries of the project and both the roles and the values of all of the 

constituent groups are spelled out. It is even possible at this stage the recognition will 

emerge that the client is not ready to program. If the organization is not yet focused on 

the purpose of the program, up front strategic planning or organizational development 

work might be required to ready a path for the programming project. Methods used at 

this stage include individual and small group interviews. 

2.3.2 Programming 

The stage of the project where most of the work will take place is what one classically 

thinks of programming. However, this task really consists of five discrete stages. 
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• Gathering information. Once the scope and goals of the project are established it 

is time to collect information. Information must be gathered relating to functional, 
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behavioral and aesthetic requirements for the project.' Several methods will be 

used to gather factual information about the clients needs, patterns, attitudes, plans, 

and functions. Some methods will require direct contact with the users of the 

physical environment while other methods will make use of secondary reference 

sources. Contact methods include structured interviews, group worksessions, 

surveys, and structured walkthroughs. Group worksessions can include squatter 

sessions at the user site and marathoning sessions of long and intense duration. 

Observational methods such as trace mapping and behavior mapping are used as 

well 

• Analyzing information. Once data is collected it needs to be organized into useful 

categories and relationships. This process of analyzing information is done both by 

the programmers and sometimes by the client as well. From these analyses 

concepts such as design requirements and performance requirements emerge. When 

the client is involved in the analysis process, it is often accomplished in group 

worksessions. 

, These terms tie back to the issue of architectural information. The terms chosen here 
(functional, behavioral, and aesthetic) are intended to map to Vitruvius (firmness, commodity, 
and delight), Spreckelmeyer (function, economy, and visual) and Peiia (function, economy, 
form). 
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• Generating alternatives. Once specific requirements are known it becomes 

possible to begin generating alternative solutions to the programming problem. 

While some programmers such as Pen a resist making recommendations at all prior 

to the formal design process, other programmers such as Farbstein and Hershberger 

suggest that proposing options or ideas are quite useful at this stage. Clients or 

users can participate in alternative generation tasks. Again, the common method to 

use would be a group worksession. Some programmers involve the client directly 

in the generation of alternatives; other programmers generate alternatives on their 

own but run the alternatives by the client for feedback. 

• Selecting from alternatives. If multiple options have been proposed, it is 

sometimes necessary to select from those options and focus recommendations for 

the designers. While it is important that the programmer not usurp design 

responsibility, it is also important that the programmer frame the design problem in 

such a way that eliminates design solutions which violate requirements generated 

by the program. Traditionally this task has been completed by the architect, but 

Second Generation design methods encourage involving the client or user in this 

process. Methods appropriate here would be group worksessions or design games. 

Recent work such as van Boxtel's (1992) computer-based matrix analysis tools for 
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evaluating design variants demonstrate applicability of decision support systems to 

assist at the stage of the programming process. 

• Documentation. The programmer conveys his findings in the form of a formal 

document (called a program) from which the designer can consider alternative 

design solutions. This document should specify requirements, relationships, 

restrictions, and recommendations in a form that is readily usable by the designer. 

This stage is commonly undertaken by the programmer with minimal direct input 

from the client or user. Document drafts may be circulated for comment. 

It must be noted that few programmers accept the legitimacy of the programming process 

proceeding this far without the direct involvement of the designer or design team. While 

Pena argues that a complete and finished program be turned over to the design team, most 
'; 

other programmers will include the design team in some or all of these programmatic 

stages. The model described herein does not take a position on this controversy; this 

model may be implemented with or without design team participation. 

2.3.3 Evaluation 

• Design and Construction Support. After the final program is delivered to the 

design team, the programmer remains involved with the project as the guardian of 
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the programmatic vision. The programmer may consult with the design team to 

advise them of the spirit of programmatic recommendations. The programmer may, 

as Hershberger recommends, evaluate design solutions against the program. Once 

construction begins the programmer may play the same guardian role with the 

general contractor. Construction variances should maintain consistency with 

programmatic guidelines and may be periodically (eviewed. The user is generally 

not involved at this stage of the process. The client may be included in the form of 

meeting and progress report. 

• Post Occupancy Evaluation. While Post Occupancy Evaluation (POE) is outside 

of the Programming process, it merits discussion at this point. As the final stage of 

the design life cycle, Post Occupancy Evaluation provides the programmer, the 

designer, and the client with structured feedback and information as to the 

successes and failures of the architectural project. This information may be used 

immediately to make adjustments in the current architectural project and may be 

reposited for use in future architectural projects. The models of POE, while not 

identical to the models of programming, are similar and integrated to the point that 

leading proponents of architectural planning currently use the term "PRE-OE" to 

denote the integration of the process (see, for example, Preiser, 1994.) Because of 

the synergy of the two models and because of the linkages between the two 
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processes as part of the entire design life cycle, POE constructs will be included in 

the model developed for this dissertation. 

Post Occupancy Evaluation methods map directly to programming methods. Most 

every method used in one arena is equally appropriate in the other.s 

2.4 Inefficiencies with Current Methods 

While the ten models presented and tht! derived synthesis model provide many features 

which support effective architectural programming, bottleneck and inefficiencies remain. 

This section reviews the problems, bottlenecks and weaknesses of current programming 

practices as described in the architectural literature. In particular it focuses on problems 

generated by bringing clients and users into the process though the use of group 

worksession. The problems, bottlenecks and weaknesses alluded to can be categorized 

into six areas. 

Spost Occupancy Evaluation methods merit more discussion than is appropriate in this 
literature review. One good primer on POE methods is included in Bechtel, Marans & 
Michelson, 1987. 
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Table 4. Six Process Bottlenecks which Currently Exist. 

• Client Na'ivete / Designer Expertise 

• Time Required for Process 

• Organizational Constraints 

• Group Behavior & Communication Issues 

• Information Overload 

• Group Size 

2.4.1 Cliellt Nai'vetl / Desigller Expertise 

The first problem is that many architects believe that all of the programming expertise 

resides with the architect and that most clients and users are too naive to contribute to the 

knowledge base (Henderson and Falanga, 1989). Becker (1990) suggests that involving 

users is more time consuming and more expensive than using experts with broad 

experience and specialized knowledge. While others might suggest merely bringing users 

into the process to provide information to experts to enhance the decision making 

process, White (1983) in his survey of 73 architects found many believe that client 

involvement is not supportive as clients often do not understand why infommtion is 

needed. While a programmer might structure the interaction to teach the client or the user 

why information is needed, White also found a belief among architects that clients are 

frequently unaware of their own needs. 
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2.4.2 Time Required/or Process 

Many architects recognize the advantages of bringing broad scale community 

participation to the programming process, but the involvement of a significant number of 

users is viewed as time consuming, expensive, frequently inconclusive, and extremely 

distracting. Squatting is too intense a process for many participants and of too short a 

duration anyway to provide in depth analysis to problems; marathoning on the other hand 

is time consuming and fatiguing as well as limits who can be involved (Gast, 1975; 

McLaughlin, 1976). Many architects complain that clients are too impatient to sit 

through an abstract programming process (White, 1983); the clients want to begin seeing 

design results right away. Weber and Pyratok (1975) found that user expect too much 

work to be accomplished in one participatory meeting and that programmers had to limit 

expectations as to what could be done in a single meeting. 

The difficulty and expense with selecting and coordinating a group of users who will 

interact with a facility are often prohibitive to implementing the process and the belief 

exists that the decisions made by users will be poorer than those made by experts 

(Bayazit, 1981; Henderson and Falanga, 1989). Without the broad experience and 

specialized knowledge of experts, users can refuse to resolve any of the issues in front of 

them and carry on the discussion ad infinitum (Thomson, 1975; Becker, 1990). 
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2.4.3 Orgallizatiollal COllstraillts 

Many constraints to user involvement emerge in a hierarchical organization. Some 

managers see user participation as a vehicle which undermines management's authority. 

Many managers see the right and responsibility of making decisions for the good of the 

workgroup clearly part of their own mission. They see shifting control down the line as a 

usurpation of that authority and responsibility (Becker, 1990). And some programmers 

support this world view in arguing that the client is the legally bound representative of 

user groups and will act in their best interests (Henderson and Falanga, 1989). 

In other organizations it is simply an issue of power. Clients will not permit staff to 

participate in the programming process as leaders may also be anxious to protect power in 

the status quo (McLaughlin, 1976; White, 1983). And participation in the process itself 

could become a source of power; information of the process becomes value; participation 

becomes prestige; and value and prestige evolve into power (Bayazit, 1981). 

2.4.4 Grollp Bellavior alld Commlillicatioll Isslies 

It is difficult for groups to remain focused on the task at hand in a group worksession. 

Participants tend to want to accomplish too much too quickly and the programmer must 

work to maintain an orderly agenda and pace to the process. Groups tend to get 

sidetracked by negligible issues or become concerned with issues not germane to the 
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problem at current stage of development [i.e. what color will the wallpaper be, when we 

haven't yet decided whether to build]. Participants tend to ask "why do you need to 

know" to every question the programmer raises making it difficult to move a group 

forward. And participants tend to want to debate issues well past the point of being 

productive to the programming process (Thomson, 1975). 

Two different types of communication issues plague group worksessions. The first is a 

function of differing vocabularies between the architect and the participant. White (1983) 

reported that architects fear trusting worksession data as users tend to say one thing, but 

programmers hear another. Thompson (1975) was more blunt: designers are inclined not 

to pay attention to statements they do not understand. Statements are commonly made in 

terms of organizational slang which is either unintelligible to the programmer, or 

incorrectly deemed to be unimportant. This problem is exacerbated by the fact that 1110st 

group worksessions use an architectltechnographer. This technographer has to translate 

participant statements into architectural jargon. Any issue the architectltechnographer 

fails to capture may be lost from the entire process. 

The second issue is one of intergroup process within a hierarchical structure. Managers 

have visions of endless and fruitless discussions among all of the participants with 

virtually no consensus emerging. Because of this, managers discourage employee 



participation in group worksessions. For the employees who do participate, this 

atmosphere contributes to a large variance in participation. The reticent tend to remain 

silent or agree with the status quo positions of management and the stronger individual 

advocates (McLaughlin, 1976; Becker, 1990). Almost inevitably differences are 

suppressed and contributions are lost in group worksessions. 

2.4.5Ill/ormatioll Overload 
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If a group worksession is successful in pulling data from the participants, there is a 

danger of too much success. Pena (1977) warns of the potential of "data clog" by 

collecting too much information for the programmer to assimilate. Gast (1975) attempted 

keeping a planning workbook, but found that in the intensity of the session he could not 

keep it up to date. Too much of the work in organizing the data was done after-the-fact, 

defeating part of the purpose of bringing together the participants in the first place. 

Preiser (1994) is developing a new technique to address this problem. He is bringing a 

team of up to seven programming assistants onto the client's site for a marathon of 

squatting sessions and interviews over a period of three to five days. While the team 

approach to data collection solves Gast's problem of collecting and collating data on the 

fly, the intrusiveness of having so many outsiders involved may negatively impact other 

facets of data collection. 
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2.4.6 Group Size 

Conflicting needs dictate the choice for group size. On one hand the desire exists to 

involve as many organizational participants as possible. Increasing involvement 

improves chances of hearing differing positions and viewpoints. It engenders goodwill 

among the eventual users of the new space increasing the likelihood of acceptance of the 

final design. It helps the programmer to understand better complex relationships among 

departments or functions of an organization (Becker, 1990). On the other hand, large 

groups tend to become unwieldy. There is competition for floor time. Dominance, 

reticence and free riding increase in larger groups. It is more difficult to achieve and 

maintain group focus. And it becomes very expensive for the client organization to pay 

for the time of a large group of participants. 

Weber and Pyratok (1975), for example, found that group size limited them in 

brainstorming: "It was impossible to generate ideas with a single group of 16 adults. 

Smaller but heterogeneous work groups operating simultaneously would be more 

workable." Research in marketing focus groups indicates that optimal group size is seven 

to ten participants (Chakravarti, et aI., 1992) and the same probably holds true for 

programming work sessions. 
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2.5 Summary 

This chapter described the process of architectural design, and in particular the sub

process of architectural programming. It reviewed ten typologies for undertaking 

programming and synthesized a typology which pulled from the best components of each 

of the ten. Finally, the chapter then reviewed methods used to undertake programming 

within this typology and discussed the bottlenecks and limitations of the current methods 

at bringing clients and users into the process. 

In Chapter Three we will be introduced to Group Support Systems technologies. We will 

see how these technologies can be used to both address the bottlenecks and limitations of 

client and user involvement in current programming processes. And we will see how 

Group Support Systems technologies may help tap the four opportunities explored in the 

last section of Chapter Two. 
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CHAPTER3. GROUP SUPPORT SYSTEMS 

3.1 Introduction 

Group Support Systems (GSS) research grows out of the research streams of both 

Decision Support Systems (DSS) and Computer Mediated Communication Systems 

(CMCS). DSSs have been defined as "particular programs, commands, databases, and so 

forth that support a particular user in a particular task environment" (Sprague in Huber, 

1984, page 197). Group Decision Support Systems (GDSSs) emerged from DSS 

technology to support group decision making situations (Kraemer & King, 1988). Or, as 

stated by DeSanctis and Gallupe (1985), GDSSs are "an interactive computer-based 

system which facilitates solutions to unstructured problems by a set of decision makers 

working together as a group." GSS is a superset of GDSS where there is no explicit 

assumption that the group will engage in decision making. 

CMCS is a second stream of research and development which contributes to GSS. 

CMCS research is also sometimes called Computer Supported Cooperative Work 

(CSCW) or simply Computer Supported Communication (CMC). These systems "use 

computers and telecommunications networks to compose, store, deliver, regulate, and 

process communication anlOng group members and between the computer and the group" 

(Hiltz & Turoff, 1992, page 68). These CMCS systems differ from GDSS systems in two 
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ways. One, they tend not to include any process support or decision support software: 

they are merely channels which support unstructured communication. And two, while 

they can be implemented within a same time and same place environment, they are much 

more commonly implemented across either time or place or both. 

GSS is an intersection of both of these research streams. GSSs provide process support 

for group communication, but need not imply decision support or a group decision 

making process. GSSs provide support either within a same time and same place 

environment or across either time or place. GSSs consist of both hardware and software. 

GSSs provide both communication support and decision making support. While newer 

GSSs support distributed communication, the early systems -- and most of group research 

-- is limited to same time and same place systems. 

GSSs are of interest in this study because the results they have demonstrated may be 

applicable to design programming. For example, GSS implementations have been shown 

to speed up project flow time, to allow larger groups to participate in idea generation and 

decision making projects, to reduce domination of individuals in meetings, to help groups 

make better decisions, and to increase buy-in to group decisions (Bostrom & Anson, 
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1992).9 If GSS can be adapted to support design programming, then it is possible such 

gains can be realized there as well. This chapter first will review the theoretical 

underpinnings of GSS research, and second will review previous GSS research findings 

that address the programming bottlenecks, shortcomings and opportunities established in 

Chapter Two. 

3.2 Process Model 

The model proposed by Pinnsoneault and Kraemer (1989) provides a basis for 

understanding how GSS's impact group work process (See Figure 10). This model 

describes how group process is impacted by five dimensions of inputs: personal factors; 

situational factors; group structure; technological support; and task characteristics. Group 

process then is the prime determinant of both task related outcomes and group related 

outcomes. 

3.3 Support to Address Inefficiencies in Current Design Programming Methods 

9 Detailed support for GSS findings are presented in Section 3.3. 
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Given the theoretical justifications for GSS described above, how might a GSS model to 

support design programming address each of the inefficiencies, bottlenecks and 

opportunities for design programming described in Chapter Two? This section of the 

dissertation will revisit each of those programming shortcomings and opportunities and 

consider which aspects ofGSS, ifany, address them. 

3.3.1 Client Nai'vete / Designer Expertise 

GSS can provide task structure to help participants bp.tter understand why information is 

needed and the complexity oftradeoffs the programmer and designer must make. A GSS 

might do this by organizing complex information in a form that makes tradeoffs readily 

apparent. In doing so, the GSS can help the participant to become a more effective 

member of the programming team. And this is a two sided coin. White (1983) found 

architects to lack an understanding of the value of client/participant involvement in the 

programming process. Both the task structuring and process structuring components of 

the GSS should provide mechanisms to help architects appreciate and accept input from 

clients. As GSS has been found to increase the depth of problem analysis (Gallupe, 

DeSanctis & Dickson, 1988; Pinnsoneault & Kraemer, 1989) the gains realized in the 

group worksession may surpass simply perceptual gains. The participants may realize 

real gains in information produced and alternatives generated. 
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In addition, the availability of anonymity may create new roles for architects in the group 

worksession. Because anonymity enables a participant to provide commentary without 

identification, it may be possible for architects to contribute probing follow-up questions 

or anonymous critical responses. Both types of participation should lead to increased 

productivity with minimal facilitator bias (Connolly, Jessup & Valacich, 1990; 

Chakravarti et aI., 1992). 

3.3.2 Time Required/or Process 

Many architects report that an effective group work session takes a significant amount of 

time and recruiting participants for such sessions is difficult because those participants 

are impatient to the process, and the client is reluctant to pay wages for the participants to 

spend time in the session. 

GSS provides support for this dilemma in a number of ways. One, the intensity and focus 

of a GSS session is such that time passes less noticeably than in a traditional worksession. 

Two, more can be accomplished in less time in a GSS session. While the time to decision 

research is ambiguous: Lab studies such as Gallupe & McKeen (1990), George, Easton, 

Nunamaker & Northcraft (1990) Siegel, Dubrovsky, Kiesler & McGuire (1986) and 
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Steeb & Johnston (1981) found that GSS increased time to decision; but field studies by 

Nunamaker, Vogel, Heminger, Martz, Grohowski & McGoff (1989); Dennis, Heminger, 

Nunamaker & Vogel (1990); and Post (1992) report significant decreases in both man 

hours and project flow times when GSS is used. Given that most group worksessions 

will not strive to reach a closed decision, rather will work to generate and discuss 

alternatives, the added productivity may well more resemble the field study findings than 

the lab findings. 

Three, the process structure provided by the GSS will aid the programmer to bring tasks 

to closure. This will enhance the perception (and maybe the reality) that work is being 

accomplished at an adequate pace. Whether or not a decision is reached, participants 

should be satisfied with the progress made over the duration of the worksession. 

3.3.3 Orgallizatiollal COllstraillts 

Effective group process is sometimes difficult within the political decision making 

environs of a hierarchical organization. Power, status, and ownership of information may 

be important criteria of the decision making process. 

GSSs provide support to move away from political decision making and towards rational 

decision making within a hierarchical organization by several methods. The anonymity 

available in a GSS session enables lower status or power individuals to speak freely when 



interspersed with high status or power individuals. Several lab studies have found that 

GSS supports more equal participation than traditional meetings (Steeb & Johnston, 

1981; Dennis et a!., 1988; Zigurs, Poole & DeSanctis, 1988; and Pinnsoneault & 

Kraemer, 1989). 
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GSS enables a larger sized group to participate in the session. A larger sized group 

means that more organizational representatives can have a direct say in the process. 

Increasing participation can contribute to increased buy in to the process and outcome on 

the part of the organization (Huber, Valacich & Jessup, 1993). 

3.3.4 Group Bellavior alld Commullicatioll Issues 

It is difficult for groups to remain focused on the task. It is difficult to get groups to 

reach a decision. Strong individual personalities can dominate conversation drowning 

out more reticent personalities with valid viewpoints. Different participants (including 

the architects) may have different vocabularies for the same information; communication 

is impaired by lack of a common language. 

GSS provides process structure in the form of facilitated tools which lead the group 

through a rational process. This structure can help groups which otherwise lose their way 

between idea generation and decision making (Easton, George, Nunanlaker & Pendergast, 
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1990). GSS provides process support in the form of anonymity and parallel 

communication which enables reticent individuals and dampers dominant individuals 

without sidetracking the group (Zigurs, Poole & DeSanctis, 1988; Jessup, Connolly & 

Galegher, 1990; Lim, Raman & Wei, 1990). In addition a GSS can provide the process 

support of a group dictionary to allow the group to establish and ratify a joint vocabulary 

should language or terminology emerge as a barrier to success. 

3.3.5 ltl/ormatioll Overload 

There are two information overload problems that occur in traditional group 

worksessions. One is that too much information is produced for the group to comprehend 

and evaluate. Therefore some of the information is simply lost in the process. Two is 

that communication flows from the group to the repository through a single 

technographer. That technographer can easily be overloaded with more data than he can 

. 
process at a given time. What the technographer does not capture can be lost for good. 

In addition, any misinterpretations or misunderstanding made by the technographer could 

find their way into the permanent repository in error. 

GSS provide assistance for these issues in several ways. First, the process support of 

parallel communication channels and direct input of data into the repository diminish the 

role of the technographer and the associated risks (Gallupe, Bastianutti & Cooper, 1991; 
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Gallupe, Cooper & Bastianutti, 1990; Dennis, 1991). Second, the parallel processing 

capabilities of the GSS make it possible for the entire group to see and evaluate the 

repository directly. This allows for corrections or additions to be made to information 

directly and continuously. Third, the process structure tools of the GSS allow the group 

as a whole to parse and evaluate ideas as they emerge. While even more ideas may be 

contributed using the GSS (Gallupe, DeSanctis & Dickson, 1988; Gallupe, Bastianutti & 

Cooper, 1991) the GSS tools support orderly categorization and analysis of the additional 

ideas through list building, keywording, and cluster analysis tools. IO 

3.3.6 Grollp Size 

Large groups or more representative of the organization as a whole and provide for more 

diverse viewpoints in group discussion, however small groups are easier to manage. 

Optimal group size has been found in traditional groups to be quite small, typically 3 to 5 

members (Shaw, 1981) independent of task. This is because without GSS process 

support, process losses increase rapidly with group size (Steiner, 1972). 

Some purely idea generation groups can function effectively with slightly more members. 

Marketing research literature, for example, suggests that focus groups be held to 7-10 

10 Information organization is a key component of GSS capabilities. Information 
organization is usually a tightly facilitated process of list building, list pruning, and clustering. 
Several GSS tools can be used to support this process. 
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members for optimal effectiveness (Chakravarti et aI., 1994). But GSS groups engaging 

in idea generation tasks have functioned effectively with over 40 members (Nunamaker et 

aI., 1994). 

GSS enables effective group process with much larger groups through both process 

support and process structuring mechanisms. Parallel processing enables more floor 

time to each group member and less production blocking. Tool structure minimizes 

coordination and information access problems. Both productivity and satisfaction have 

been shown to increase. Fel1ers (1989) and Gallupe et al (1991) found that while small 

non-GSS groups were both more productive and more satisfied, large GSS groups 

achieved higher productivity and satisfaction scores. Several studies (Dennis et aI., 1990; 

Valacich, 1989; and Valacich et aI., 1992) suggest that in GSS idea generation settings 

individual participation remains constant no matter how large the group grows. 

Next are the list of untapped opportunities for programmers and suggestions of how these 

opportunities might be addressed by GSS. 

3.4 Support of GSS to Address Untapped Opportunities for Programming 

In addition to addressing the inefficiencies with current programming methods, GSS 

holds the potential to address currently untapped opportunities for programming. This 



section provides suggestions of how the unmapped opportunities mentioned in Chapter 

Two might be addressed by using ass. 

3.4.1 Illerease Data Colleetioll Skills of Arc/liteets 
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ass offers several opportunities to aid data collection in design programming. It can be 

used to support group worksessions (as will be described in greater detail in Section 

3.4.2). It can be used to support design teams (Olson et aI., 1992) by adding structured 

discussion, access to repositories, shared drawing space, and coordination tools. It can be 

used as a surveying tool to capture and analyze data from many respondents. It can be 

used as a focus group tool (Chakravarti et aI., 1994) to promote discussion on design 

issues and trade offs. And it can be used to support IBIS modeling (Swanson, 1977). 

ass may also lead to new data collection methods. For example, structured 

walkthroughs -- a small group interview which takes place on the fly while walking 

through the physical environment in question -- are considered an excellent method for 

collecting rich data because they combine the advantages of rich data and probing that 

can be accomplished in a group worksession with the visceral stimuli of being in the 

actual physical environment being discussed. 

However, structured walkthroughs can be disruptive to the behaviors in the environment 

producing false information (sort of like Heisenberg's Uncertainty Principle: the process 



of observing the environment changes the environment), require the active group to be 

very small, and cannot dwell in anyone space for very long. 
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GSS can potentially provide for a virtual structured walkthrough by discretely televising 

the environment and playing the image in a group worksession. This would enable the 

group to virtually move through the environment and discuss it while being only 

minimally intrusive. 

3.4.2 [II crease User Participatioll ill the Programmillg Process 

Increasing worker participation in the overall work process has been shown to be an 

appropriate part of work design in that in increases both worker satisfaction and work 

productivity (Hackman and Oldham, 1980). It is becoming more common to give 

workers more input into the design of their own work environment, but to date no studies 

have directly measured the impact on design participation on worker satisfaction or 

productivity (Mittleman, 1994). 

There is a recognition in the programming literature of the gains that can be reaped if 

more effective methods for integrating users in the programming process could be 

established. Much of the emphasis of the second generation of design methods (see 

Section 2.1.3) was a movement to encourage collaboration as a part of structured design 
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activities. Both Rittel's IBIS work and Sanofrs Design Games work were instances of 

this movement. The movement never caught on fully in part because of the significant 

inefficiencies and organizational hesitancies of bringing users fully into the process. GSS 

addresses those inefficiencies and hesitancies fairly effectively. In doing so, GSS has the 

potential to become an enabling platform for a continuation of these second generation 

methodologies. 

3.4.3 Lillk;"g Programming to POEs 

There is recent activity in the programming literature to suggest several projects are 

underway to build data repositories to support a full design life cycle. GSS can support 

such efforts in that it may provide for methods of gathering and organizing organizational 

memory into· such databases. GSS can support both the programming and POE processes 

equally well and GSS data repositories can be used for multiple projects. 

Support for a full design life cycle has additional payoffs. There is considerable research 

in the field of software engineering that errors detected early in the design process are less 

expensive to fix than errors detected late in the design process (Boehm, 1976). While no 

research exists in the field of architecture to correspond and corroborate the software 

engineering research, and many programming clients tend to believe the expense of up 

front research is not justified (Hershberger, in press), there is significant face validity to 
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the idea that better up front planning will catch more errors. Errors caught in the 

planning stage rather than the design stage do not require drawings to be redrawn. Errors 

caught in the planning stage rather than the building stage do not require walls to be 

knocked down (or, alternatively, the client to live with the mistake). 

ass can support the discover of errors early in the process by bringing more players into 

the mix early on; by speeding up the planning process so that it is not necessary to begin 

design concurrent with it as is sometimes done (Ted Lindsey, personal communication, 

October 2, 1993); and by using task support to allow for a more complete task analysis. 

3.4.4 Re-ellgilleerillg ojtlte Programmillg Process 

Observers from Rittel to Mason and Mitroff have acknowledged that design problems are 

subsets of organizational problems. While design programmers always recommend 

design solutions, it may be possible that in some situations other organizational solutions 

would be less expensive or more appropriate. 

ass is a proven business process re-engineering tool (Nunanlaker et al.., 1994). 

Nunamaker et al. relate how ass has been used to support business process re

engineering in the us Department of Defense. In one project the group worksession time 

was reduced from 13 weeks to two weeks resulting in a significant cost savings. In 
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addition, because of the shorter time commitment, managers were much more willing to 

commit their best people to participate in the group worksession than they had been for 

the 13 week sessions. 

3.5 Summary 

Chapter Three has presented a review of the ass literature and demonstrated how ass 

potential can address both problems and opportunities in the area of architectural 

programming. Chapter Four will layout a specific toolkit for architectural programming 

which makes significant use of the ass concepts reviewed here. 
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CHAPTER 4. DESIGN PROGRAMMING MODEL WITH 
GSS COMPONENT 

4.1 Introduction 

This chapter will lay out a model for implementing a ass specifically to support design 

programming. A toolbox of ass tools is presented and then applied to the model for 

architectural programming developed in Chapter Two. 

4.2 Toolbox to Support the Model 

Implementation of the ass technologies discussed in Chapter Three requires a toolbox of 

ass tools. One such toolbox, GroupSystems, has been developed at the University of 

Arizona. GroupSystems tools will make up the core of the architectural programming 

toolbox. GroupSystems features an extensively tested set of software tools. II Each tool 

provides different structure and support for the group's tasks and processes. And each tool 

is configurable to support specific input and interaction needs of individual groups. The 

tools which can be used to support architectural programming activities are briefly 

described below: 

4.2.1 Exploratioll alld Idea Gelleratioll Tools 

IIWhile only the software tools used in the dissertation are described here, a complete 
inventory of software tools is available in Nunamaker et a!., (1992). Many of the tool 
descriptions presented here come from previous Arizona work such as Nunamaker et a!., (1992). 



Discussion and argumentation of substantive issues is supportive of the goals of the 

design process (Gast, 1975). Observations based on differing professional viewpoints, 

previous experiences, and long-held values or opinions are often not discussed. 

Consensus is often more difficult because opinions are based on insufficient or narrow 

information. These GroupSystems tools support divergent or open ended discussion. 
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• Brainstorming: Electronic Brainstorming supports idea generation by providing a 

pool of discussion folders for participants to write comments into. Each participant 

reads the comments in a given folder, appends his own comment to the end of the 

folder and swaps the folder for another one. In this manner the discussion becomes 

extremely divergent branching off into several directions. Participants are 

encouraged to be creative or critical, depending on the nature of the question and 

group objectives. 

Traditional brainstonning sessions are limited to groups of eight to twelve 

participants. Brainstonning sessions for programming are constrained by such 

limitations (Weber & Pyatok, 1975). GroupSystems brainstonning sessions have 

been successfully run with upwards of 60 participants with no drop off in 

manageability or synergy. 
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• Parallel Discussions: Topic Commenter and Group Outliner are two tools which 

support parallel discussion environments. Several topical conversations may take 

place simultaneously in separate folders. Participants enter, exchange, and review 

information on self-selected topics. The topic structure may be continually 

modified through group member input as the group's discussion progresses. 

Participants may move from folder to folder at will. Topic Commenter supports a 

linear list of folders. Group Outliner supports a tree structure of folders. 

• List Building: Idea Organizer, CategorizeI' and Group Outliner support different 

forms of participative list building. Meeting participants are able to propose list 

items and support those list items in shared discussion folders. 

4.2.2 Idea Orga1lizatio1l Tool.'i 

IBIS was created specifically for the collection and organization of programmatic 

information. Other techniques, such as the Delphi Method, have been used extensively 

by programmers (Henderson & Falagna, 1989). GroupSystems tools support a variety of 

information organization techniques including both of these. 

The tools build task structure by synthesis and consolidation of ideas emerging from the 

previous stage. 
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• Issue Analysis: Participants use Idea Organizer to privately examine the record 

from the exploration and idea generation stage and generate an idea list that is 

submitted to the group. These individual lists are culled and combined as the group 

moves toward a consensus. 

• Concept Generation: Concept Generator, an artificial intelligence tool, has been 

developed which uses a Hopfield network analysis algorithm to manually generate 

an item list of key concepts (Chen et aI., 1993). The participants can then examine 

and modify the automated list. 

• Stakeholder Identification: Stakeholder Identification and Assumption Smfacing 

helps to evaluate systematically the implications of a proposed policy or plan. 

Stakeholders and their assumptions are identified, scaled, and graphically presented 

to the group for discussion and analysis. 

4.2.3 Evaluatioll Tools 

Evaluation and rating tools are commonly used in group worksessions. But the 

limitations of manual tools can impede to process of the worksession (Weber & Pyatok, 

1975). Simple numeric valuations do not provide participants with the ability to discuss 

the consequences of their votes. A more complete ass can support such feedback. The 



GroupSystems evaluation tools pennit priority setting though a voting and follow-up 

discussion procedure. It is important to note that evaluation tools are often used to 

capture the mood of a group or to focus discussion rather than to select among 

alternatives. Decision making culture and rules will vary widely among groups; 

evaluation tools can be utilized in ways to support existing rules, cultures and decision 

making patterns. These tools might be used as follows: 
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• Evaluation of alternatives: Alternative Evaluator and GroupMatrix pernlit multi

criteria group decision making via electronic voting. Different ranking and rating 

methods are available with rapid tabulation and display capabilities. Facilitator

guided discussion of result may follow. Both static and continuous voting methods 

are pennitted. 

• Voting: A suite of eight voting tools allows for Likert scale decision making, rank 

ordering, multiple choice and allocation voting schemes to support most any time of 

decision making the participants require. Both static and continuous voting 

methods are pennitted. Extensive reports aid in the analysis of the voting results. 

4.2.4 Editillg Tools 
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Group composition ofthe final program has not been widely undertaken in architectural 

programming. This may be due to the lack of appropriate tools to support group 

documentation. Recent work using GroupSystems to support group documentation 

(Mittleman, Mitchell & Mikulich, 1994) suggests that significant opportunities exist here 

to support the program writing process. The editing tool, Gl'oupWritel', permits 

participants to simultaneously create, insert, append, and alter text in a document or a 

series of documents. 

• Parallel Document Creation: Participants can be given specific assignments to 

simultaneously create or expand upon text in different sections of the same 

document. The software supports one editor (and an unlimited number of readers) 

in each section of the document at any given time. 

• Parallel Document Review: Participants can review sections - or the entire 

document - as a group. As changes are suggested in verbal discussion, a scribe 

enters the documents and makes the changes. The entire group can observe the 

process and ratify the alterations. 

4.2.5 Graphical Tools 
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Much of the activity in a group worksession is graphical in nature. Pella's 5x8 cards are 

designed to support one graphical representation each (Pella, 1977). Gast's Planning 

Workbook was designed to maintain an ongoing text and graphical summary of the 

worksession, but he found: [1] the workbook was very difficult to maintain and too much 

of the upkeep was done after-the-fact, defeating part of its purpose; and [2] too much of 

the workbook update was done by the architects behind-the-scenes keeping the 

participants blind to part of the process. Real time group accessible graphical 

representation of information is a critical success factor of group worksessions in 

architectural programming. GroupSyslems contains two graphical tools which are 

supportive of these needs. 

• Sketching and markups: Shared Visions/~ provides a list of graphical images 

which can be marked up or annotated by group members. Each image can also be 

commented on in a separate comment window. Images may be empty widows, 

imported from other tools or imported from external bitmaps. Multimedia images 

are supported. 

'
2SharedVisions is a prototype research tool that was not yet created during the Life Quest 

and Humanities cases discussed in Chapter Six. Its development paralleled GroupProgrammer 
development (discussed in Chapter Five) and some findings from the evaluation of 
GroupProgrammer influenced SharedVisions development. 
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• Flowcharting and graphical organization: Team Graphics provides multiple 

participants to construct, arrange and attach objects on a large mutually accessible 

palate. This environment can be used for flow charting, process diagrams, cluster 

analysis, road maps, or physical environment manipUlation. Other tools including 

spreadsheets and databases can be attached to individual objects within an 

implementation. 

4.2.6 Developmelll of KllOwledgebase 

Several stages of the architectural programming model make use of the same information. 

Tools which execute the archival and retrieval of information from worksession to 

worksession will support the use of a single knowledge base for the entire programming 

process. In addition, the designer, the builder, and the post occupancy evaluator all have 

use for the same information that was generated during programming. A knowledge base 

should support this entire life cycle. 

GroupSystems can act as a knowledgebase for a progranlming project as common data 

structures supp0l1 the importing and exporting of the same data across the entire toolbox. 

In addition, GroupSystems data can be made available to the progranliller or designer 

outside of the group worksession. 

4.3 Presentation of Final Model and Research Hypotheses 
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A model of architectural programming was presented in Section 2.3. The tools presented 

in Section 4.2 can be fit to support that model. This Section maps the GroupSystems 

tools presented above to the architectural programming model established for use. (See 

Figure 11.) 
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4.3.1 Preprogramm;lIg 

• Determine Project Goals: Project goals can be established by using a sequence of 

Electronic Brainstorming, Idea Organization, prioritization, parallel discussion, and 

-- if there is a need for goals to be flushed out in detail -- document creation. 

• Determine Users: Stakeholder Identification can be used to identify the key players 

or stakeholders in the programming process. It is quite easy to overlook a user 

group who will be affected by the new physical environment. Stakeholder 

Identification can also be used to surface assumptions about each user group and 

rank those assumptions. Parallel discussion tools and evaluation tools are also 

available here if needed. Participant Sign-In can be used to simply identify 

collaborative participants in a group worksession and have them discuss skills, 

resources or personal objectives. 

• Surface Client and User Values: Value surfacing maps to three ass activities. 

Electronic Brainstorming with keywording or with Concept Generator can be used 

to focus often unstated issues or feelings. Issue Analysis allows for a flushing out 

of the values raised and an evaluation process lets the group prioritize values. If 

appropriate such prioritization can be done on multiple dimensions. 

4.3.2 Programm;lIg: Gat"er;lIg II1/ormat;oll 

• Review Literature: The literature review and other secondary research undertaken 

by the programmer at this stage will make little use of GroupSystems. However, as 
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GroupSystems can be used as a repository of data, the GroupWriter may be an 

appropriate input mechanism for this external data. In addition, Shared Visions is a 

potential repository of external graphical data. 

• Define Requirements: There are four types of requirements definition that have to 

take place at this stage of the programming process: Behavioral, functional, and 

aesthetic requirements. These tasks can be supported in the group worksession by 

brainstorming requirement information, parallel discussing and exploring that 

information with Group Outliner or Topic Commenter, and evaluating the 

information with a voting tool. Team Graphics supports some graphical 

requirements analysis but does not allow for freeform drawing or parallel 

discussion. 13 Shared Visions supports freeform drawing and parallel discussion, but 

does not support it in the a hierarchical form of traditional architectural 

programming. 

4.3.3 Programmillg: Allalyzillg Ill/ormatioll 

• Generate Functional Analysis: Functional analysis is the organization of 

information to gain an understanding of relationships and constraints. It is 

supported by a wide array of evaluation tools. Group Matrix supports dynamic 

13Team Graphics supports pointers to external programs and databases so most any 
project can be accomplished from it. The point being made here is that parallel discussion are 
not directly or easily supported from the tool. 
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graphical evaluation 14 in conjunction with a verbal discussion. Alternative 

Evaluator also supports multi-criteria voting and allows for the weighting of 

criteria. Allocation, rank order, and preference voting are also possible. Team 

Graphics supports the presentation of graphical relationships of complex data. 

G Generate Performance Criteria: Both Group Matrix and Alternative Evaluator 

support the evaluation of attributes over multiple criteria. 

• Assess Impacts: Assessment of the impact of programmatic decisions can be 

undertaken with Stakeholder Identification, or if appropriate with Idea Organization 

and Group Matrix. 

• Generate Space Analysis: Team Graphics allows for a graphical representation of 

space analysis issues while Group Matrix supports a numerical evaluation. Group 

Outliner and other parallel discussion tools support textual evaluation and 

discussion of the analysis. 

• Determine Technical Requirements: Technical requirements analysis will more 

likely take place off line by expert evaluators. It is an unlikely candidate for a 

14It must be noted here that the term evaluation is being used to simply mean selection 
from among several alternatives. Sometimes this term is used interchangeably with the term 
voting. However, there is nothing inherent in either the GSS paradigm or in this model of 
collaborative progranlming to imply any specific decision making rules. While some 
architect/programmers and some client organizations will encourage a democratic programming 
process, other more commonly will reserve decision making responsibility and only allow 
collaborative participants to make suggestions or recommendations. The tests and stages 
described in this model apply equally well to either decision making situation. 
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group worksession. Nevertheless, GroupWriter can support this technical process 

and bring the results of it into the central repository. 

4.3.4 Programmillg: Gelleratillg Altematives 

• Generate Alternatives: Alternative generation is a core competency of 

GroupSystems. A typical alternative generation process might be to first brainstorm 

ideas, next focus and filter those ideas in Idea Organization from which will emerge 

specific alternatives. Those alternatives can be further discussed in either Idea 

Organization or Group Outliner. Graphical ideas can be discussed in Shared 

Visions. 

4.3.5 Programmillg: Selecting Altematives 

• Evaluate Alternatives: Alternatives can be evaluated in any of the evaluation tools 

available in the toolbox. The two most appropriate are likely Group Matrix and 

Alternative Evaluator as these two tools allow for evaluation over multiple criteria. 

• Explore Impacts: Impacts of selected alternatives can be explored in a textual 

discussion tool. GroupOutliner suits this purpose well. 

4.3.6 Programming: Doculllentillg III/ormation 
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• Write Documentation: Documentation can be written in GroupWriter, although 

the complete process of documentation creation involves an idea generation stage 

where Idea Organizer or Electronic Brainstorming is used. In addition, group 

documentation requires feedback stages where Group Outliner is the appropriate 

tool. 

4.3.7 Post Programmillg 

• Validate Design against Program: Once a design has been completed it is useful 

to have the programming group evaluate it for fit. Group tools can be very helpful 

in this process. Group Outliner will support text discussion, but if there is a desire 

to mark up graphical representations of the design, Shared Visions may be an 

excellent tool for this stage. The suite of evaluation tools is available should 

selection, prioritization, or ratification be required. 

4.3.8 Post Occllpallcy Evaillatioll 

• Undertake Post Occupancy Evaluation: POEs are a multi-methodological 

process and most every tool in the GroupSystems toolbox is potentially applicable. 

The tools most commonly used might be Group Outliner to support parallel text 

discussion, and Shared Visions to allow for graphical markups of existing spaces. 
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4.4 Facilitation of GSS Tools 

A second critical feature of a GSS is the session facilitator or leader. The facilitator plans 

the session agenda, selects specific tools for a session, initiates and terminates the tools 

and guides the group through the technical aspects of the task. This is a dual role. In part 

it is very similar to the focus group moderator who manages the flow of participant 

discussion. However, there is also a strictly technological component to the role. This 

technographer role consists of software management and user support for the technology. 

For the purposes of architectural group worksessions the role offacilitator can be divided. 

An architect/programmer can moderate the group process while another individual 

(architect or lay person) can act as teclmographer. 

In an electronic meeting, the moderator role is not as obtrusive as that of a leader in a 

traditional meeting. In fact, little facilitator interaction is necessary during most stages of 

the session. Greater interaction between the facilitator and the participants is necessary 

during the convergent idea organization stage. 

4.5 GSS Meeting Environment 

The meeting environment is an important component of the GSS and significantly 

impacts the success of a meeting (Dennis et ai., 1988; Fuller & Mittleman, 1994). For the 
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purposes of architectural programming the GSS facility should be sized appropriately for 

the group using the room. There should be large amounts of both computer and manual 

public display space and group attention should be focused there. For marathoning 

sessions, adequate informal space should be available so the group is able to move 

outside the meeting room and relax. 

The meeting environment may exist either on or off the participants' site. The advantage 

of placing the environment on the participants' site is that it more closely resembles a 

squatter session. It may be possible to bring more participants into the worksession and 

hold them for a longer time. Holding the worksession at the participants' site will 

encourage participants to remain in their own roles and group relationships to a large 

extent. This may be either good or bad -- depending on what the programmer is looking 

for. Holding the worksession away from the participants' site will make undivided 

attention of the participants more likely. It will also help to break down traditional role 

relationships among the participants. 

A GSS can be supported in a permanent room environment or as a traveling road show. 

In a permanent room environment audio/visual support is likely to be better. 

4.6 Summary 
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This chapter has reviewed the components of the GroupSystems ass and demonstrated 

how those tools map to the architectural programming model developed in Chapter Two. 

In doing so, an architectural programming toolkit is established. 

While the ass tools fill out the toolkit fairly well, some portions of the kit remain sparse. 

Several portions of the toolkit would benefit from software which would map Pefia's 

group worksession techniques to a ass environment. Pefia models the group 

worksession process so that a matrix of discussion areas are available at once and allows 

for both textual and graphical input into each. While Group Outliner can support a 

matrix of topic areas it can do so only with textual data. While Shared Visions supports 

both textual and graphical discussion, it supports only a one dimensional array of topics. 

In addition, none of the existing GroupSystems tools support concurrent discussion and 

evaluation of mUltiple topics. 

A new tool is proposed to fill out the toolbox. This tool will supplement the existing 

tools and support almost every stage of the toolkit. The analysis, design and evaluation 

of this tool, which we will call GroupProgrammer, is described in Chapter Five. 
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CHAPTER 5. DEVELOPMENT AND EVALUATION OF 
GROUPPROGRAMMER PROTOTYPE 

5.1 Overview 

This chapter describes the genesis, design and validation of specific software developed 

for the architectural programming toolkit to support the functions of group worksessions 

that are not supported by existing group support systems tools. The tool described has 

been named Group Programmer. The Chapter will consist of five Sections. First it will 

describe the conceptual basis for the software emanating from architectural literature and 

practice. Second, it will review the evolution of the requirements definition of the 

project. Third, it will discuss the software development environment decisions. Fourth. 

it will describe the prototype implementation and iterative changes made. And finally, it 

will report on the user interface study undertaken to validate the design of the tool. 

5.2 Conceptual Basis for the Software 

The architectural programming literature identifies several types of group activities 

among recommended and ordinary programming procedures. The most common activity 

is the group worksession. Group worksessions are also called squatter sessions because 

the architect "squats" for several hours to several days in the client's physical 

environment and butcherboard sessions as the brown paper taped to the walls is -- or 



117 

resembles -- butcherboard paper. For simplicity this dissertation will use the term group 

worksession. Definitions of the group worksession are described in Chapter Two. 

The GroupSystems toolkit contains several activities which support aspects of a group 

worksession. GroupOutliner or TopicCommenter might be used to gather textual 

information on several topics in parallel. GroupMatrix or Vote might be used to capture 

evaluations of specific topics. However, no tool exists which specifically captures the 

full look and feel of a group worksession. And while GroupSystems support the 

transportability of data from one activity to another, it does not seamlessly support 

parallel polling and discussion activities as might be carried out by a programmer. An 

investigation was undertaken to more fully understand the requirements for such a tool by 

programmers. 

Architects were shown the model (depicted in Chapter Four) and a proposed 

implementation of the model using existing GroupSystems tools. All of the architects 

interviewed expressed concern that no facilities existed to enable the communication of 

graphical ideas ls • It became clear from the ensuing conversations that graphical 

ISSubsequent to these interviews several graphical GroupSystems tools have been 
prototyped. While several of these tools contain some of the features requested by the architects, 
none of the other prototypes address the full set of requirements. As those tools have been 
developed in parallel with this project, ideas, features and considerations from those tools have 
influenced work done here -- and probably vice versa. 
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cOnirnunication capability was necessary to [1] allow architects and designers to 

communicate the sorts of graphical information that is inherent in architectural 

programming projects and [2] achieve any measure of acceptance of the technology and 

environment on the part of practicing architects. 

Subsequently a tool was specified which both mapped to the Pena model for group 

worksessions and provided text discussion support, graphical discussion support, and 

consensus or prioritization support within a flexible and user friendly environment. 

5.3 Requirements Identification 

The group worksession usually consists of an architect facilitator, an architect 

technographer and ten to twenty client participants gathered in a single meeting room for 

the duration of several hours. The facilitator will open the meeting with a discussion of 

why the clients are there and a rough agenda of what might be expected from the meeting. 

One or more walls of the room will be prepared with large sheets of paper. A matrix or 

columnar organization may be drawn on the paper. Depending upon the phase of 

programming the worksession is supporting, previously acquired information might be 

graphically presented to the clients. The facilitator leads the clients through a discussion 

of the programmatic material. As clients have ideas, comments, suggestions, or 

corrections to the previously submitted material, the technographer will sketch the 



infonnation onto a card and attach the card to an appropriate place on the wall. 

Periodically the facilitator may ask the group to review the cards to suggest 

reorganization or condensation of the material. 
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The deliverable from these sessions varies. Sometimes the deliverable is a set of 

decisions and recommendations for the designer, but more often it is simply data and 

issues captured for future decision making by the programmer, designer, and client (the 

group leader). 

Proponents of these methods have developed detailed specification for carrying out the 

process. For example, Pen a suggests using brown butcherboard paper of a size suitable 

for viewing by 10 to 20 people (Pena, 1977 page 167). He in tum describes the size that 

titles, subtitles and other text should be drawn. He suggests that dimensions be used 

which will facilitate the photographic reduction of the paper down to 8Y2 x 11 reports. 

Pena suggests that individual cards be made of 100 pound pasted Bristol stock of size 5 Y2 

x 81,14 so that they are of a 2 x 3 ratio and can be reduced to fit on a 35mm slide. The 

cards will be pasted onto a wall which is prepared with appropriate grid labels. 
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Hershberger (Hershberger, in press page 69) suggests using newsprint on a wall surface 

organized into grids. '6 

Pena lists ten advantages that accrue from using 5~ x sy.. cards. The include: 

• The cards are relatively small and easy to handle. They accommodate only one 
idea per card and are small enough to discourage unnecesswy detailll'hen 
sketching out the idea. 

• The cards may be usedfi'eely, sorted, grouped and sequenced. 

• New cards may be created as new ideas are contributed during worksessions. Nell' 
cards are easily inserted in the appropriate place in the matrix of cells. 

• Pre-worksession activities will provide information that can be used to seed the 
matrix of cells. This seeded information is validated by the client's use of it during 
the worksession. 

The matrix display makes it easy to test interrelationships among the cards. 

The matrix display makes it easy to track the progress of the programming process. 

The matrix display aI/ali's team members to evaluate the process as a whole. To 
much information or redundant information suggests that a pruning process is 
prudent. 

• The matrix display makes it possible to present the current status of the project to 
new team members in afast efficient manner. 

Since the cards are proportional to a 35mm slide, it becomes easy to prepare a 
formal presentation of the programming process at any time. 

16Hershberger's decision to use wall surface rather than a flip chart has important 
implications for understanding the dynamics of a group worksession. He prefers a wall surface 
because it allows him to maintain a viable history of the group workscssion -- particularly the 
group values established -- and refer back to them regularly during the worksession. 



• The cards can be photocopied and included in the final program to encourage 
mem01Y of the programming process once the design process is begun. 

While these authors have been careful to specify media options to optimize group 
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worksessions, they also recognize several disadvantages and limitations to the process. 

These disadvantages and limitations are suggested in the literature and emerged 

independently in this research project through interview and observation. Among the 

disadvantages and limitations are: 

• As all card recording is undertaken by an architect technographer, the speed of the 
meeting can not progress faster than the teclmographer can draw. 

• Any information missed or misunderstood by the teclmographer is permanently lost 
from the database. 

• The discussion must follow a single track as the technographer may only be 
listening to one speaker at a time. Some participants may have no interest nor 
expertise about a specific topic but must sit through that portion of the worksessiol1. 

• Meeting participation is limited as only one person may speak at a time and the 
group must be small enough so that evelyone can see the cards posted on the front 
wall. 

• Focus on individual speakers prohibits any form of anonymity and may discourage 
open and honest discourse during the worksession. Worksessions of heterogeneous 
groups are infact discouraged by many architects for precisely this reason. 

The developed software should capture as many of the advantages of the process as 

possible while minimizing as many of the disadvantages as possible. The tool should 

mimic the advantages (as Pena listed) of group worksessions while addressing and 

minimizing the disadvantages and limitations to the greatest extent possible. To this end, 
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from the literature review and research process the following design requirements are 

specified: 

The software differentiate ideas to specific buckets or "cards" so that each idea may 
be contributed and evaluated independently. 

2 Allowfor ideas to be expressed in both pictorial and textual form, however limit 
pictorial granularity so that ideas can be no more than sketches. 

3 Allow that the cards may be usedfreely, sorted, grouped and sequenced. 

4 Allow new cards to be created as new ideas are contributed during worksessions. 
Make new cards easily insertable at the appropriate place in the matrix of cells. 

5 Allow for the programmer orfacilitator to seed the matrix of cells with previously 
established ideas 01' comments. 

6 Provide an environment where participants may view the entire matrix of 
in/ormation at will. 

7 Provide an environment where the information is easily presented 01' exportable to 
a presentation medium. 

8 Provide an environment which will support memory of the group worksession 
through the entire programming and design process. 

9 Allow participants to work in parallel and work at their uwn speed. 

10 Allow participants to directly enter thoughts and ideas so no information is lost in 
translation by a technographer. 

11 Allowfor anonymity of contributions and comments when appropriate. 

5.4 Software Development Environment 
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The software development team for this project consisted of Daniel Mittleman and Lorna 

Snider. Snider's work is described more fully in GroupProgrammer: A GSS Tool to 

Support Architectural Programming (Snider, 1993). 

The environment initially chosen to create the tool was Toolbook by Asymetrix, a 

hypertext environment which runs within Microsoft Windows. This enviromnent was 

considered for several reasons. One, it allows for a flexible and friendly user interface; 

two, it supports rapid prototyping; three, it contains objects to support many of the 

requirements of the group worksession specification. The premise of Toolbook is a book 

of pages that can be "flipped" through and viewed. This seemed appropriate for the 

stacks of cards in the matrix so we began attempting to learn OpenScript, Toolbook's 

programming language. 

It soon became apparent that the way we wanted the multiple windows to work was not 

possible in Toolbook. The tradeoff of rapid prototyping was a tight structure allowing 

only limited user customization away from the Toolbook look and feel. 

About this time Microsoft released Visual Basic 1.0. Visual Basic is an object oriented

like programming environment which provides the tools and functionality to develop the 

system we had visualized. Further it allows for rapid prototyping with only a fraction of 
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the proprietary structuring of Toolbook. The tradeoff is much more appropriate for 

applications development than it was with Toolbook. In addition, the learning curve is 

much shorter than that of OpenScript, the Toolbook development language, especially for 

programmers with experience with other procedural languages such as BASIC or Pascal. 

Visual Basic is powerful in that major processes can be accomplished using very little 

code; instead the programmer manipulated pre-defined screen objects writing code only 

to designate activities invoked by methods. To enhance the Visual Basic environment, 

we also utilized VBToois by MicroHelp, Inc. These add on development tools and 

objects enabled us to extend our software development efforts and provide a more 

sophisticated user interface than would have been possible through Visual Basic alone. 

Visual Basic 2.0 and 3.0 were released during our development and validation cycle. We 

upgraded to 2.0 when it became available. The upgrade required some backtracking and 

recoding of modules. Because of this and because most of the version 3.0 extensions and 

new objects were for specific database support functions we did not utilize, we opted not 

to upgrade to 3.0 for this programming project. 

The first task was to become familiar with Visual Basic. This meant jumping in and 

writing small programs. One of those small programs evolved into the appendable text 

editor used in the final program. When Visual Basic was first released, very little outside 

literature, i.e. third party manuals, was available to compliment Microsoft's manuals. 
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There was only one book in the bookstores, so both of us purchased it to get started. It 

started out with a step by step process of developing a small application. What we did 

was take small pieces of our desired tool and attempt to use the book to create each 

module. 

5.S Prototype Implementation 

The prototype was named GroupProgrammer. It was designed and coded to emulate the 

manual process described above. 

GroupProgrammer allows an architect to specify a matrix structure making either Pena's 

matrix or any other matrix structure accessible to the programmer. Prior to run time the 

architect may size the matrix, label the vectors of the matrix, and seed cells of the matrix 

with pre-worksession information. Each cell of the matrix will hold up to 16 cards of 

information. Cards may be created by the architect prior to the session or by either the 

architect, facilitator or clients (with access to this feature controlled by the facilitator) 

during the course of the session. Each card allows for a text discussion of information, a 

pictorial sketch of information, and a group evaluation of the information contained on 

the card. A picture may be seeded or begun from scratch during the session. All cards 

are available to every client participant in the worksession using networked x86-based 

personal computers running the Microsoft Windows 3.1 operating environment. 
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The user has a mouse to move around the matrix screen. At any cell (or stack of cards) 

on the screen, the right mouse button brings up a window that explains the purpose of the 

cell. The left mouse button (a double-click) brings up the stack of cards as a second 

layer. It displays on top of the matrix level. A new card can be added to the stack by 

using the pull down menu, or a "hot" button on the screen. The stack window has a 

vertical scroll bar which allows the user to scroll through the stack, or one card can be 

clicked on to open up the third layer. Again, this displays on top of the second layer (the 

layer on top is always active until it is closed). At this point the participant has three 

options. One is a text window that functions as an editor. This way each participant can 

see and comment on all other participant's comments. When the user moves the mouse 

over the text editor box, it becomes active. Another is a graphics editor containing a 

"toolbox" of drawing tools including a pen, box and circle tools, text capabilities, and an 

eraser. Color and pen width variations are also possible. The user moves the mouse over 

the graphics editor to activate it. As the graphic changes, each participant receives an 

updated version of it. The last tool is the voting tool resembling a radio dial. The 

importance of the question can be measurement using this tool, which assigns a numeric 

value depending where the knob is placed. 

Several ideas evolved significantly from their initial conception due to design iterations. 

As initial program specifications were written, mockups were prepared for several 
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architects at the University of Arizona School of Architecture. The form of the initial 

prototype emerged from the feedback of these architects. For example, the first prototype 

provided for only a textual discussion of programmatic material. One architect very 

bluntly pointed out that "architects think in pictures; where are the pictures?" Pictorial 

capability was added. The early prototypes supported Pena's organization of 

programmatic information. Several architects suggested that they would want to use 

different information organizations. Flexibility to resize and relabel the matrix was 

added. Early prototypes supported an open-ended evaluation process. Observers noted 

that clients will need to know exactly what question they are evaluating and there must be 

closure to the evaluation. Features were added to the software to support the creation of a 

specific evaluation question for each card and a time limit on the evaluation process. 

From this informal prototyping and review process a beta prototype emerged. This beta 

prototype was formally validated through a structured use process. This process is 

described in the next section. 
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5.6 Prototype Evaluation 

A user testing evaluation method similar to the process used by Virzi (1990), Wright and 

Monk (1991), Morrison (1992), and Nielsen (1993) was employed. While many previous 

studies have employed upwards of 20 to 30 users, Nielsen and Landauer (1993) have 

demonstrated that minimal benefits accrue after the first six to eight users are evaluated. 

Consequently ten potential users were selected to evaluate this software. 

The focus of the evaluation was on the user interface of the software. In particular, the 

evaluation attempted to ascertain which, if any, specific aspects of the user interface 

significantly impeded the usability of the software. To this end six specific tasks were 

designed which would require the user to utilize all of the major components of the 

software. Successful completion of these six tasks would take the user though each major 

process the software was designed to accommodate. The task list is included in 

Appendix A. The task list and the questionnaires used were piloted. Several minor 

modifications were made in question and task wording due to the pilot. The 

questionnaire instruments were adapted from Morrison (1992). 

Ten subjects were selected to represent a broad user base. Once subject was a practicing 

architect. Two subjects were primarily Macintosh computer users, one subject was 

primarily a Unix workstation user, and seven subjects were primarily Microsoft Windows 



users. A limitation of the study was that all subjects were active computer users; no 

computer novices were tested. 
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Each subject was first asked to fill out a preliminary questionnaire (see Appendix B) to 

ascertain demographic and computer attitudinal information. The subject was then 

introduced to the purpose of the study and briefly shown the software. Little attempt was 

made to explain the use of the software so that ease of use could be effectively measured. 

Information windows and help buttons were pointed out. Subjects were then handed the 

list of six tasks to be completed. As the subjects worked through the tasks the 

experimenter observed their behavior from behind them. Subjects were requested to 

"think out loud" so that the researcher could discern which sub-tasks were cognitively 

confusing. Careful notes were made of each difficulty the subjects encountered. 

Following completion of the six tasks the subjects were asked to fill out a questionnaire 

about the difficulty of the task (see Appendix C.) On that questionnaire subjects were 

permitted to make suggestions for improvement to the program. Following the 

completion of the questionnaire some subjects opted to engage in verbal discussion with 

the researcher regarding the user interface of the program. 

5.7 Prototype Modifications 
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From the observation of the subjects 24 different user interface problems or shortcomings 

with the program were identified. This amount is a fairly typical problem count to result 

from a user testing evaluation. The interface problems or shortcomings are: 

Gelleral problems 

• Users ~ot confused between left and rjli:ht mouse button events. (2 mentions) Problem: 

On several occasions these users pushed the incorrect mouse button. Interestingly, both 

were primarily MS-Windows users. No questions were asked to determine whether these 

users were dyslexic or had other external reasons for pushing the wrong mouse buttons. 

Solution: Improve the labeling for left/right mouse instructions. Implemented. 

• Users used double mQuse clicks when single clicks would suffice. (2 mentions) 

Problem.' On several occasions users used double mouse clicks when single clicks would 

-; 

have sufficed. The software was designed to require only single mouse clicks however 

double click requirements are common on most GUI environments. Solution.' Change 

single click requirements in the software to double click requirements. Not 

Implemented. 

• "Help" button is located at a different place at different levels of the program. (2 

mentjons) Problem.' The HELP button is located on the top bar at the first and second 
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levels of the program but located on the bottom bar in the third level of the program. 

Users find the inconsistent location of the button to be confusing. This same problem 

exists with the CLOSE button making it difficult to find. Solution: Two solutions are 

possible. One would be to fix the buttons at the same location no matter which level of 

the program the user is on. Another would be to place all of the buttons on a general 

purpose button bar which exists independent of the program levels. As a general purpose 

information bar already exists, the latter solution is chosen. Not Implemented. 

Top level 

• Users want to know card names from the top level. (3 mentions) Problem: Users want 

to be able to scan the names of individual cards without have to open a stack to see them. 

Solution: Data structures could be altered to allow for browsing of card name information 

at the top level by selecting the right mouse button while over a stack. Implemented. 

Mid level 

• The process for renamin~ cards is not apparent to the user. (8 mentions) Problem: 

Almost all the users in the study were unable to complete the task of renaming a card. 

Most of the users attempted to enter a card and look for a renaming process while in fact 

a card should be renamed while viewing it in the deck. Solution: Improve the visibility 
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of on screen instructions for renaming cards and improve the help command support for 

the function. Implemented. 

• Users were not sure how to add cards to the deck. (4 mentjons) Problem: Several users 

could not immediately add a card to the deck although all users eventually figured out the 

process. There is a possibility that the task instructions were confusing to the users 

making this a problem with the validation test rather than a problem with the software. 

Solution: As the process of adding a card is readily apparent to the user, it will be 

assumed that validation task problems were at least in part the cause of this outcome. 

Help routines will be improved for this feature however. Implemented. 

Bottom level text 

• "Post" key is not easy to find. (6 mentions) Problem: Several users had initial trouble 

finding the POST key. Some users found the information message that told them of the 

optional SHIFT/UP ARROW posting method. Solution: The button bar will be simplified 

with the movement of several of the common buttons to the general purpose information 

bar. With this change the POST button should be more readily apparent. Users only have 

this problem with their first post; subsequent posts are easily made. Users in this study 

were given no orientation for posting. In real settings if users are stepped through their 

original post, this problem should be minimal. Implemented. 
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• Users were not sure whether text comments were automatically numbered or required 

manual numberin~, (3 mentions) Problem,' Several users inquired as to whether they 

needed to number their posts themselves or whether the software would do it for them, 

Solution,' As this problem only occurs with the initial post of a new user, the problem is 

not significant. One solution, however, would be to have the post numbers appear in a 

different size or font to indicate that they were prepared in a different manner than the 

post contents, 

Not Implemented. 

• It is not obvious where in the text window the user should type, 0 mention) Problem,' 

One user was unsure where to begin typing, In reality this is not a problem as the cursor 

is automatically placed at the beginning of the input window and blinks awaiting input. 

Solution.' The cursor could be enlarged or highlighted making its presence more 

apparent. Not Implemented. 

• User not sure whether close button would send text post. (1 mentjon) Problem,' User 

was unsure whether his post would be sent if he selected the CLOSE button prior to 

posting. In fact it will not while in the DOS-based GroupSystems tools the close action 

does send the comment. Solution,' Make the CLOSE button send the post prior to closing 
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to maintain consistency with other GroupSystems tools and to err on the side of not losing 

data. Implemented. 

• User thou~ht that the "text" button over the pjctorial window must be pushed before text 

could be entered in the text window. (1 mention) Problem: User pushed the TEXT button 

over the pictorial window prior to making a text comment. Solution: While this resulted 

in an extra mouse click for the user, no harm was done by the action. No action is 

suggested. 

Bottom level pictorial 

• Users do not notjce the required "OK" button in the colQr dialol:ue box. (3 mentions) 

Problem: Users overlooked the OK button and tried to take actions without closing the 

dialogue box. The dialogue box is modal and does not allow any actions until closed. 

Solution: As the OK button and modal dialogue boxes are standard for MS-Windows, 

No action is suggested. 

• Users lost width dialogue box by movin~ mouse out of it. (3 mentions) Problem: Users 

lost the line width dialogue box by moving their mouse to another portion of the' screen. 

No system action is taken and users are confused by this. Solution: Dialogue boxes are 

supposed to be modal. The line width dialogue box will be made modal. Implemented. 
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• Subjects looked for a "save" function in the pictorial window. (1 mention) Problem.' As 

text entries must specifically be posted, one user expected to find a save function for the 

pictorial window. Solution: As the users will quickly come to understand that no save 

function is required, no solution is proposed. No action is suggested. 

• User expected "width" button to be named "pen". (1 mention) Problem.' User had 

trouble differentiating between the LINE and WIDTH buttons. Subsequent conversation 

with the user revealed that the user expected a button to select line width would be called 

PEN as they are called on the Macintosh. Solution: Rename the WIDTH button to PEN. 

Implemented. 

• User could not ascertain current pen color and drew lines to test for it. C1 mention) 

Problem: User was not sure what the initial pen color was so drew a scratch line on the 

palette which later needed to be erased. Solution.' Indicated starting pen color on the PEN 

button. Implemented. 

• Pictorial drawing updates lag behind mouse movement. (I mention) Problem: Screen 

updates lag behind when freehand drawing objects in the pictorial window. Solution: 

One reason for the problem is that the code has been written in a prototyping environment 

what maximizes for feature flexibility and fast prototyping while sacrificing execution 



136 

speed. A production version of this code should be written in an environment which 

would maximize execution speed. In the interim, several refinements may be 

implemented to make the freehand drawing routines more efficient. These refinements 

will not solve the problem, but will mitigate it somewhat. Implemented. 

Bottol1lieveil'ote 

• Users expect a button to be present to "cast" a vote. (5 mentions) Problem: Several 

users did not understand that votes were cast automatically and spent time searching for a 

button to cast their vote. This problem is enhanced by the fact that many GI'OUpSySlems 

tools require a specific casting activity after a vote choice is selected. Solulion: 

GroupProgrammer's voting activity maps to the GroupMatrix tool in that voting is a 

dynamic event. As such, no specific casting activity is required. Users can be trained to 

this by simple facilitative behavior the first time voting is undertaken. Consequently:no 

action is proposed here. 

No action is suggested. 

• Voting bar requires a dragging motion rather than a clicking action. (2 mentions) 

Problem: Users expect to be able to click on the voting bar to move the button to a 

specific location. However the voting bar has been constructed to allow only for 
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dragging the voting knob to the selected location. Solution: Recode the voting routine to 

allow for either voting method. Not implemented. 

• User did not recognize that red/green bars represented group average. () mention) 

Problem: User did not recognize that the red and green bars represented the group mean 

but thought that they were part of the individual vote. Solution: In part this problem is 

exacerbated by the validation methodology. Since only one user was active at a time 

there was an N of one and the group mean was the individual's vote. Consequently, this 

problem may not exist during actual use. However, an effective solution would be to 

label both the individual and group bars. Not implemented. 

• User was not sure what question the vote was addressing. (l mentjon) Problem: User 

was unsure what the actual voting question was. Solution: Highlight the voting question 

by making it larger or bolding it. Implemented. 

Bottom level gelleral 

• !,illrs were confused about how to name files in the "export" dialogue box. (4 mentions) 

Problem: Several users had problems naming files for export. This may have been a 

confound with the validation task as the filename proposed was CLASROOM.TXT which 

many misread as CLASSROOM.TXT, an illegal DOS filename as it contains a nine character 
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prefix. Solution: Due to the confound and due to the program's use of a standardized MS-

Windows dialogue box for file output, no changes are recommended. No action is 

suggested. 

• The focus shift between windows was confusing. (2 mentions) Problem: Users were 

confused over the enabling/disabling of window specific buttons as focus shifted between 

windows. Solution: Disable the enabling and disabling of the buttons so that the change 

of focus is not apparent. Implemented. 

• User did not realize one can type over highlighted text in MS-Windows. (1 mention) 

Problem: User did not realize he could type over highlighted text in a dialogue box and 

proceeded to delete the text manually before typing choice. Solution: This dialogue box 

characteristic as standard for MS-Windows. The error did not cost the user any data, only 

a few extra keystrokes. No action is suggested. 

5.8 Summary 

This Chapter described the analysis, design and evaluation of GroupProgrammer. 

GroupProgrammer completes the GSS architectural programming toolbox developed in 

Chapter Four. The architectural programming model developed in Chapter Two and 
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implemented using the toolbox developed in Chapter Four will be validated in Chapter 

Six through its use in three case studies. 



CHAPTER 6. VALIDATION OF GROUP SUPPORT 
SYSTEMS AS A MECHANISM TO SUPPORT THE 

ARCHITECTURAL LIFE CYCLE. 

6.1 Introduction 

The GroupSystems toolbox implementation of the programming model as described in 

Chapter Four is validated using three case studies of actual architectural programming 

projects. Research methods to guide case research, the case studies, the results of the 
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validation, and lessons learned are described in Chapter Six. The first case study is called 

LifeQuest; the second is called Faculty of Humanities; and the third is called Student 

Union. Each case study setting will be described, the ass intervention will be reported, 

and lessons learned from the case will be listed and explained. 

6.2 Methods 

The architectural programming model and its ass implementation will be validated by a 

process of observation and evaluation as described in Section 1.4.3. Observational 

methodologies are considered appropriate in environment, behavior, and design research 

for individual or group activities where the research problem is behavioral and takes place 

within limited observable research sites (Low, 1989). Case studies are an accepted 

environmental research method which, like POEs, may consist of many other research 

methods such as observation, survey, or interview (Cohen, 1994). Case study research 
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provides a robust foundation to explore the introduction of the model in actual 

architectural programming settings. Yin describes case studies as an appropriate research 

method to use when one is interested in exploring contemporary events but does not have 

control over all factors of those events (1989). There is a strong tradition of case study 

methods in both Environmental Psychology (Low, 1989) and Management Information 

Systems research (Lee, 1989) 

Case studies provide several functions which are of value to this dissertation: [1] they 

may serve as source material for comparative analysis of ideas or issues; and [2] they may 

serve as source material for advanced design guidance (Cohen, 1994). This dissertation 

will examine three case studies to accomplish both objectives. The three case studies 

described herein will support comparisons of differing approaches for using GSS to 

support architectural programming. And the three case studies will provide information -

- in the form of lessons learned -- which can be translated into recommendations for 

future GSS design and future architectural programming processes. 

The decision to use three case studies addresses the threats to validity which exist when 

only one study is used. Lee (1989) describes several problems or threats which exist 

when only a single case study is used. These threats include: control of observations, 
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control 0/ deductions, ability to replicate, and ability to generalize. This dissertation 

attempts to address all four of these problems. 

6.2.1 Controlo/Observations 

In laboratory experiments the influence of any given factor can be determined simply by 

controlling all other potential factors. In a real world situation such controls are 

impossible. However, Lee suggests that the use of natural controls can somewhat 

overcome this constraint. For example, the change in behavior of a programming 

worksession group from one situation to another can be attributed to the new situation - if 

that is the variable that changes between the two sessions. Such a diagnosis is reinforced 

by subsequent observations as well as interviews with the facilitator. 

6.2.2 COlltrol 0/ Deductiolls 
.~ 

In a laboratory experiment research can make controlled deductions using mathematical 

propositions and then validate findings using statistical analysis of numerical data. In 

case studies, while numerical data is sometimes present, much more of the deduction 

made is qualitative in nature. Nevertheless, the researcher can demonstrate directionality 

of findings. Significance of findings usually takes on a non-numeric nature of logical 

proof. 
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6.2.3 Ability to Replicate 

A controlled laboratory experiment is replicable in that another researcher at another time 

can reproduce the exact conditions of the experiment. Jfthe reproduced experiment is 

undertaken, the same results would be expected to emerge. A case study researcher 

cannot reproduce all of the variables of a case study and therefore a case study is not 

replicable. However, the theory by which predictions are made in a case study should be 

replicable by another researcher at another time in another location. So while the specific 

findings ofa second study will not match, the impact of the theory should. 

6.2.4 Ability to Gelleralize 

Conclusions of a single case study are not generalizable as the conditions of a single case 

study are different from every other potential case. However, the conclusions of several 

case studies can be generalizable if familiar patterns emerge and tested theories bear out. 

6.2.5 Metltods Selected 

For the cases studied in this chapter, observational methods were used to collect primary 

data, with surveys and interviews conducted to supplement the observational data. Audio 

tapes were made of all traditional (non-GSS) sessions studied, and computer transcripts 

were obtained and analyzed from the GSS sessions. A survey fonn was devised to 

capture six group process and attitudinal constructs. These constructs are group learning, 



144 

contribution, satisfaction, effectiveness, stimulation/synergy and production blocking. 

Learning is a measure of perceived information transfer and knowledge gained by group 

members. Contribution is a measurement of to what extent the participant perceives he 

has added to the meetings outcomes. Satisfaction. actually process satisfaction, is a 

measure of happiness or contentedness towards the process the group used. Effectiveness 

is a measure of perception of the success of the group process. Stimulation/Synergy is a 

measure of perceived opportunity to build upon other people's ideas. And production 

blocking is a measure of perceived ability to gain the floor to make a comment. These 

scales have been previously used by Dennis, Valacich, & Nunamaker (1990) and Delmis 

(1991).17 

6.2.6 GrolipSystems Meetillg Rooms 

Three GroupSystems meeting rooms were used over the course of the case studies. 

McClelland Hall 430QQ contains a u-shaped table with 14 workstations and one front 

projection screen. The technographer sits off to the side outside of the main table. BP A 

309 contains two tiers of seats holding 24 workstations. There are two front projection 

screens and a document camera capable of displaying clear or opaque objects on the front 

screens. The technographel' sits down front in the well of the room. McClelland Hall 214 

17These scales were assembled by Dennis, Iacono, Chudoba and Mittleman for a 
longitudinal case study of four committees meeting with and without ass support. That study is 
not yet published. 
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contains three tiers of workstations which seat 29 participants. The room has three ten 

foot diagonal front screens and a document camera. The technographer again works from 

the well at the front of the room. Visual descriptions of the rooms are in Appendix D. 

6.3 LifeQuest 

LifeQuest is a multi-denominational 18 church-based group that intends to build a 

residential community in the Civano Solar Village East of Tucson, Arizona which will 

encompass and maintain the spiritual values of the group. This group approached a city 

planner, Wayne Moody, to coordinate their efforts and construct a program plan for their 

community. Dr. Moody in tum contacted this author and suggested the project as an 

appropriate case to pilot the models and software described herein. 

Dr. Moody assembled a team of architects and planners for the project. The planning 

team consisted of Dr. Moody and six graduate students from Architecture, Landscape 

Architecture, Communication, and Management Information Systems. Several, if not 

most of the students, were actively involved in the Environment and Behavior program at 

the University of Arizona. This team met on a weekly basis in a GroupSystems meeting 

room during the Fall of 1992. 

18Actually several in the leadership of LifeQuest are Quakers, a fact which may have 
impacted the use of ass technology with the group. 
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At the first meeting of the planning team Dr. Moody laid out the history of the LifeQuest 

project. GroupSystems was presented by this author as a mechanism for conducting the 

programming process. The team elected to make use of GroupSystems and set forth to 

plan the programming process. In all seven planning team meetings were held between 

September 15 and November 16. All of these planning team meetings made use of 

GroupSystems in one way or another. In addition, three meetings took place involving 

both the planning team and members of the LifeQuest Board of Directors. One of those 

meetings made use of Gl'OupSystems. 

6.3.1 LifeQuest Pre-programmillg 

Preliminary pre-programming work had been undertaken by Dr. Moody and individuals 

from the LifeQuest Board. A Schedule of Planning Activities had been written which 

listed guidelines and criteria for the programming project. Potential stakeholders were 

identified and a framework for programmatic goals was specified. This Schedule became 

the starting point for the team's pre-programming activities. Responsibility and research 

assignments were made according to categories stated in the Schedule. 

The team first assembled on September 15 in McClelland Hall 430QQ. The meeting was 

a mix of verbal interaction with two structured GroupSystems activities designed to 

support the pre-programming stages of the process. Participant Sign-In was used to help 
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establish identities, skills, resources, and personal objectives among the planning team. 

This was a fonn of User Determination. As Participant Sign-In did not sufficiently 

support the team building process, much of the first half of the meeting agenda was 

undertaken verbally. The second half of the meeting consisted of using Idea Organizer to 

generate and organize the project objectives of the seven planning team participants. In 

all 52 raw objectives were generated and then merged into 15 clusters through a 

chauffeured facilitation process (Dennis, Valacich, Nunamaker, 1990) anonymous on-line 

discussion was used to flesh out additional detail. This process contributed to both Value 

Surfacing and detem1ination of Project Goals. 

The planning team met again in the evening on September 28 in McClelland Hall 430QQ 

for a GroupSystems session. This session built upon the work done at the previous 

meeting. In between meetings Dr. Moody (in the role of lead programmer) and this 

author (acting as facilitator) organized the Idea Organization list of clusters into a 

hierarchical GroupOulliner tree. The objective of the September 28 session was to 

compose a plan for the planning team's first meeting with the LifeQuest Board scheduled 

for October 5. The planning team wished to gather infonnation from the Board through a 

GroupSyslems on-line discussion and needed to construct the structure or organization for 

that discussion. The planning team wanted to seed that discussion with several focusing 

and infonnation gathering questions. The intention was for the planning team to hold its 
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own discussion using the same structure and determine what questions need be asked of 

the Board. So the first meeting activity on this day was a GroupOutliner discussion of 

each of the nodes of the tree. This discussion lasted about 30 minutes at which time the 

discussion was exported to GrolipWriter where the planning team was asked to flesh out 

key research questions from each node and consolidate their discussion down to specific 

wording of the questions to be asked of the Board. This task would best be defined as 

preparation for Requirements Definition. The group writing process lasted 

approximately 74 minutes. While some consolidation did take place, the outline 

remained fairly unstructured; survey questions were not yet in a useful form. This 

process was very productive compared to a manual process intended to produce the same 

result, but not as productive as anticipated nor intended for this meeting. 

As the question writing process was not completed on September 28, the planning team 
.-

reconvened the morning of October 5 to finalize the questions. Again Group Writer was 

used and specific questions were prepared for the LifeQuest Board meeting later that 

evening. Well over two hours were required to finalize the text. This was a much longer 

amount oftime than anticipated. 

6.3.2 LifeQuest Programmillg 
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The programming process began with a group worksession of the planning team and the 

LifeQuest Board. Eleven members of the LifeQuest Board of Directors met with five 

members of the planning team in BPA 309 on the evening of October 5. A two hour 

session was undertaken with the entire session scheduled to be a GroupOutliner 

discussion. 

The planning team's question writing process resulted in several lengthy questions for the 

LifeQuest Board. The planning team felt that it was important to frame the Board's 

discussion and generated essentially a 2200 word essay for the Board to read. This 

severely impacted the dynamics of the GSS session. 

Table 5. Length of Framing Questions for LifeQuest Board Worksession 

Avg. comment 
length 

GroupOutliner Structure Lines 
Words of 

Text 

Discussion of LifeQuest Issues 10/5/92 
Residential Center Issues 712 99 
QuestCenter Issues 168 20 
SpirituallWorship/Faith Center Issues 175 22 
Health Care Issues 43 7 
Vehicle/Pedestrian Circulation System 360 49 
Recreation/Open Space Issues 207 28 
Educations Program and Facility Issues 220 30 
Energy Systems Issues 323 49 
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The Board members needed to read the lengthy questions before being able to discuss. 

The question essays contained several sub-questions which the Board members then 

responded to. Consequently, rather than an on-line discussion among Board members, 

the session evolved into Board members filling out lengthy questionnaires. While Board 

members voiced satisfaction with the process following the meeting, data points on 

average comment length and participant interaction were very low (see Table 5). This 

was not a typical GroupSystems session. 

The planning team next met on October 7 to review the output from the October 5 Board 

meeting. The planning team was satisfied with the results of the session, but 

acknowledged at this point that too much information had been placed in front of the 

Board. The planning team, having already participated in GSS discussions themselves, 

understood that the interaction among Board members had been low. 

The chief realization of the planning team upon analysis of the Board's input was that 

there existed significant differences of opinion among Board members as to basic 

objectives of the project. For example, the LifeQuest Community had been framed as a 

retirement community by some, participants in the Board session suggested that the 

demographics of the community should be much younger than retirement age. Others 
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argued for street and park accommodations for a large base of children. The planning 

team realized that the Board had not yet resolved basic questions of what their objectives 

actually were. This was a surprise to the planning team and was quite disturbing to 

several members of the team. 

Three members of the planning team presented an analysis of the Board's ass session at 

a Board meeting on October 14. This meeting was held in a church meeting room with 

no computer technology present. The report included the planning teanl's analysis of the 

Board's reluctance to tackle difficult questions. The Board did not take well to this 

analysis. There was some suggestion by Board members that the planning team was 

trying to drive the process to too great an extent and that the Board was unhappy about 

this. The charge contained some truth. The planning team consisted of energetic and 

enthusiastic graduate students who wanted to drive through the entire pl'ogranlming 

process in a matter of months. The Board, on the other hand, had been nurturing the 

LifeQuest plan for years and had a much slower timetable. Further, the Board did not 

wish to directly address issues that members knew would cause internal Board conflict. 

To address these issues, and to move the project forward with participation of both the 

Board and the planning team, the project was divided into several component research 

projects for the Literature Review and Requirements Definition stages. Planning team 
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members each selected one or more components to focus on and Board members 

volunteered to focus on a single component. These sub-teams met independently over the 

subsequent two weeks to gather background information and begin specifying 

requirements. 

The planning team met in McClelland Hall 430QQ on September 2 to begin writing its 

interim program from the work done by the sub-teams. A GroupWriter session was 

established with document sections built to correspond with each sub-team project. 

Planning team members reported their sub-team work by writing information into the 

Group Writer document. 

Subsequent to this meeting upon reflection of the data entered, it became clear that there 

was no common structure to the kind or quality of information being gathered by 

different sub-teams. Each section of the document functioned at a different level of 

analysis. Dr. Moody and this author devised a template for each section to follow so that 

a more cohesive document could be written. The template required that each sub-team 

identify a vision, and a mission for its component. It was suggested that the mission take 

the form of several bullet points. 

This was a GroupWriter session where the planning team completed the planning 

objectives. 
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The planning team met on both November 9 and on November 16 to develop these 

component sections in GroupWriter. On November 16 the result of that work was 

presented to several Board members. Following that presentation Dr. Moody finalized a 

document which captured the planning team's work to date. Following the development 

of this document the programming process with LifeQuest lay dormant for several 

months. 

6.3.3 Lessolls Learlledjrom LifeQuest 

Verbal comments by the LifeQuest Board members after the meeting were uniformly 

positive, but there existed several inefficiencies in the group worksession process as 

undertaken. Specific lessons and commentary are listed below. 

• Propensity to usc GroupSystems as a surveying tool. 

The planning team, even after using GrollpOutliner themselves, designed a group 

worksession for the LifeQuest Board using GroupOutlinel' principally as a surveying 

tool. Many on the planning team had prior training and experience in survey research 

methods and had trouble breaking from that training to encourage open-ended discussion. 

There was a tendency to map GroupSystems to already understood concepts and not 

easily move past that mapping. 
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Some programmers may try to use a GSS to mimic established data collection methods 

thereby limiting potential effectiveness of the technology. 

• Use of GSS in varying decision making cultures. 

The LifeQuest Board felt the planning team was pulling them through the process too 

quickly. There may have been several explanations for this. One, the planning team 

consisted of strong willed graduate students who had their own vision of what the 

LifeQuest community might be like. These students tended to benignly emphasize their 

own planning agendas while working on the program. Two, there were difficult decision 

that had to be made regarding the LifeQuest project. All of the pre-programming work 

was inclusive brainstorming. There was room in the tent for everyone's vision of what 

LifeQuest might be like. The planning team was trying to pull the Board past this 

divergent stage of the process to a convergent stage where choices would be made. The 

Board resisted converging as doing so required de-selecting or de-emphasizing some 

Board members vision for LifeQuest. Such convergence is a painful emotional process 

that the planning team was not equipped nor prepared to deal with. Or three, several 

members of the LifeQuest Board were Quakers and the Board had taken on as its culture 

the decision making process of a Quaker Meeting. Decision making was a very slow and 

reflective process of discussion, reflection and consensus. There is no confrontation and 

no voting in a Quaker Meeting process; discussion and reflection continue until either 
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consensus is reached or participants voluntarily step aside. GroupSystems introduced 

discussion and decision making process to the Board that were foreign to its culture. The 

Board's reluctance to accept the direction of the planning team may have been impacted 

by this. 

Programmers must be actively aware of the decision making culture of organizations 

they are working with. If a GSS is to be used in the programming process, the 

programmers must be aware of how the GSS will impact that process and implement the 

use of the GSS in a way that supports the existing culture rather than fights it. 

• User interface issues for elderly participants are a minimal problem. 

Several LifeQuest Board members were elderly and both the Board Chair and Dr. Moody 

suggested that there might be apprehension to using the ass by those Board members. 

There was also some concern that the lack of computer experience by Board members 

might impact their performance at the meeting. The Board did express strong 

apprehension regarding the computer prior to the October 5 meeting, but following the 

meeting related that their fears had been alleviated. Board members reported both by 

survey and verbally that they enjoyed the process and felt comfortable with it. 
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While the use of a GSS by elderly and computer novices must be addressed, it is not a 

major barrier to successful use. 

• Information overload of participants in a GSS session. 

Board members suffered from information overload during their October 5 session. This 

overload impacted the outcomes of the session and moderated participant attitudes 

towards the GSS. The GroupOutliner activity contained eight cards. In all, about 100 

minutes were spent in the activity. Over 2200 words of questions were written to frame 

the discussion of the Board. Board members spent considerable time reading the 

questions and then considerable time directly answering the questions. There was very 

little on-line cross discussion among participants during the session. None of the Board 

members read all eight GroupOutliner folders, though all of the planners in attendance 

did. Planners averaged 57.6 reads during session, but Board members averaged 2.3. 19 

These numbers are very different than typical GroupSystems discussion sessions. Several 

reasons exist for the differences. One, unlike most GroupSystems sessions, long text 

presentations existed at the beginning of each discussion topic. Board participants were 

asked to read, absorb, and respond to those presentations. The planners placed the 

19GroupOutiiner generates a summary report of participant statistics for research 
purposes. 
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presentations there in order to provide background information to the Board, however the 

process of reading and synthesizing the presentations led to Board members producing 

long individual responses rather than engaging in short response discussions with other 

Board members. Two, almost one third of the participants were planners. The planners 

continually fed the Board members follow-up questions and comments. The ratio of 

planners to Board members -- even without the confound of the long textual presentations 

-- probably would have overloaded the Board members with stimuli. And three, the 

Board membership consisted of predominantly retired individuals who were less familiar 

with computer technology than the planning team. While they verbally reported comfort 

with the technology, their learning curve was longer than most new GroupSystems 

participant groups and their reading and writing speeds were slower. 

This phenomenon is not unique to GSS group worksessions. Weber and Pyatok report 

similar consequences from their structured process in a face-to-face design programming 

session, 

"Designers overwhelmed the [participants] with a brainstorming session that 
was too mechanical and too complicated. Participants were required to digest 
too much information before they could begin to freely associate ideas. 
Designers expected 16 adults who were still relative strangers suddenly to 
thrust themselves into the loose atmosphere of brainstorming. (1975, page 
221)" 
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Programmers must be careful to moderate the information they give to participants in a 

group worksession. While there is a strong tendency to place information infi'ont of 

participants to guide their thought process, too much information will inhibit both their 

thought process and their communication process. In an early stage of programming 

only simple definitional information should be placed infront of participants. Allow the 

participants to diverge where they wish. Resist the urge to use the GSS as a survey tool 

with tightly focused inquiries. 

• GSS as a database support for programmers. 

The ass was successfully used by the planning team on a meeting to meeting basis. The 

ass made external infonnation available to all members of the planning team during 

meetings and helped the planning team to pick up where the process left off at previous 

meetings. Both input and output features of the ass were used by individuals on the 

planning team to bring external work into the fold. 

The GSS can support programmers from meeting to meeting as a database or reposit01Y 

of programmatic information. 

• GSS support for participatory programming. 
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The ass supported the participatory process among both planning team and Board 

members. However, the ass did not support the sub-team processes simply because it 

was impossible to schedule sub-team meetings where the ass was present. 

The GSS shows potential to support heterogeneous programming teams, but 

miniaturization and ubiquity are neededfor full support. Easy access to GSS is a critical 

factor toward its acceptance. 

• GSS support for programmatic document preparation. 

GroupWriter was an adequate tool to support group document preparation among the 

planning team. Planning team members complained that the user interface was too 

difficult to learn (and, in fact, never mastered some useful components of it such as 

annotations or import/export), but became moderately proficient at the basic editing 

features by their second meeting with it. Planning team members also expressed 

dissatisfaction with the lack of formatting and word processing capabilities in the 

software as well as the lack of ability to display any picture or graphical images (a major 

component of architectural documents.) 
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Group Writer can support group document preparation of a programming document 

however it contains many shortcomings which need to be addressed in order to increase 

basic functionality. These needs are,' 

~ simpler user interface so to provide access to features other than direct 

editing 

~ increasedformatting and word processing capabilities 

~ support for graphical images 

~ extended, yet simplified, import and export capabilities 

6.4 Faculty of Humanities 

6.4.1 Hllmallities Pre-programmillg 

The Faculty of Humanities was directed by the University of Arizona Provost in the Fall 

of 1992 to begin planning for a new building to be built late in the decade (funds 

permitting.) The Dean of Humanities contracted Susan Moody, an Adjunct Architecture 

Professor, to prepare a program document for Media Center (i.e. library) area in this new 

building. Professor Moody contacted this author and suggested that the project group 

worksessions, for the purpose of Defining Requirements, would be a good candidate for 

GSS use. 
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Prior to this author's involvement in the project Professor Moody initiated contact with a 

representative from the Faculty of Humanities Dean's office as an operational liaison, 

identified the key participants from the Faculty of Humanities, and scheduled several 

group worksession dates. Group worksession locations were not scheduled to that she 

could determine later which sessions would use traditional techniques and which would 

use the GSS. For this dissertation four face-to-face group worksessions were observed 

and two GSS group worksessions were undertaken. 

In addition, Professor Moody committed to work with homogeneous groups; that is, 

groups made up of people with similar roles in the organization. While one attribute of 

using GSS to support the group worksession process is that it should enable the use of 

heterogeneous groups, the ca11 for participation was made early limiting our ability to 

schedule heterogeneous GSS groups. 

6.4.2 HumQllities Programmillg 

A group worksession of Faculty of Humanities Department Heads took place in the 

Architecture Dean's Conference room at 9:00 AM on October 26. The session was 



scheduled for two hours. Five Depat1ment Heads confirmed and showed up for the 

meeting. Four were male; at least two 

(including the female {P4}) were only 

Acting Department Heads. One 

Department Head (P3) also had 

extensive responsibilities in the 

Humanities Dean's office. The group 

sat around a long conference table 

'. ' • ' .. j'~ " • ! ':,' 
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! Moody 

P1 P2 
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Mittleman P5 P4 

Figure 12. Seating at October 26 
Humanities Worksession 

P3 

with Professor Moody at the head of the table by the whiteboard (See Figure 14). The 
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meeting began about 15 minutes after it was scheduled as several participants were late. 

Participants Two and Four announced they had to leave for class at 10:00. Professor 

Moody began the discussion by describing the goals of the programming project. She 

then led the group through a focused verbal agenda attacking several programmatic issues 

one at a time. She began by asking about activities that might occur in the space. After 

some discussion she focused to particular questions of resources needed in the space, 

security needed in the space, uses of the space, size of the space, and resource sharing in 

the space. 

It quickly became apparent that meeting discussion was not balanced. P2 and P3 

dominated the early discussion making almost 60% of the comments (See Table 6), while 
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PI, P4, and P5 rarely contributed. However, during an eight minute period in the first 

hour when P3 left the room, the discussion was very evenly divided. Once P3 returned 

the group returned to its previous pattern. Presence or absence ofP3, the Department 

Head with responsibilities in the Dean's office, seemed to co-vary with group 

participation patterns. 

When P2 and P4left at 9:55, P3 took over the bulk of the conversation and PS began to 

open up. Possibly presence of either P2 or P4 was moderating PSIS degree of 

participation. All in all, except for Professor Moody who kept evenly focused with 

probing questions throughout the meeting, participation varied with the presence or 

absence of others. This strongly suggests the possibility that there were underlying 

relationships among the participants at play impacting contributions at this meeting. 



Table 6. October 26 Participant Comments by Time and Co-Attendance 

comments 
9:15-9:55 
with all 
present 

Moody 14 

P1 7 

P2 22 

P3 13 

P4 6 

P5 6 

Total 68 

comments 
9:15-9:55 
while P3 
absent 

14 

comments 
9:55-10:45 
after P2 and 
P41eft 

108 

A Group worksession was held on October 28 in McClelland HaJJ 430QQ with six 

faculty member participants, three male and three female. Professor Moody began the 
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session with a description of the programming goals just as she had done on October 26. 

GrolipSystems was used to capture all of the participant input in this session. Professor 

Moody structured a focus group agenda beginning with a broad question and focusing in 

towards narrower issues. The initial Group Outliner brainstorm discussion on the 

question "What types of activities might go on in the space Susan is describing this 

morning?" elicited 33 responses in about 20 minutes. At this point Professor Moody 

focused the group with the online question "What do you see as the important security 

issues regarding this space?" This question elicited 10 responses. Then she asked online 
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"How large should this center be? What is too large, what is too small? What criteria 

should be used to detennine appropriate size?" These questions elicited 15 responses in 

one discussion window. Finally Professor Moody asked "How would the space be 

shared? What sorts of affiliations might be arranged among departments? What sorts of 

incompatibilities might emerge? Are there synergies or efficiencies that are possible by 

grouping resources? What sorts of problems do you anticipate?" These questions 

elicited 17 responses. Finally, the discussion was placed into an Idea Organizer 

reference file and the group was asked to pull out the key points from the discussion. A 

list of eleven key points was generated. 

Professor Moody's agenda was identical in both of these October meetings, but the 

meeting with GroupSystems stayed more focused on the questions at hand. In contrast, 

the face-to-face meeting surfaces some creative ideas that were not surfaced 

electronically. Only about one halfas many, but longer and more detailed, comments 

were generated in the electronic meeting. The face-to-face meeting generated more 

breadth; the GSS meeting more depth. Participation was much more evenly distributed in 

the GSS meeting than in the face-to-face meeting with no evidence of the presence or 

absence of participants impacting contributions of others. Post meeting surveys indicated 

that participants felt they made more of a contribution to the GSS meeting, learned more 

in the GSS meeting, and were more satisfied with the GSS meeting (Table 7). However 
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over several other important dimensions such as effectiveness of the meeting, 

stimulation/synergy, and production blocking no differences were noticed. Note also that 

respondent variance was much higher for the face-to-face meeting suggesting that 

experiences at that meeting varied more than at the ass meeting. 

Table 7 Output Measures from October 26 and October 28 Meetings 

FTF 3.2 1.8 .003 

GSS 5.9 1.1 

FTF 4.2 2.4 .06 

GSS 5.6 1.2 

FTF 4.1 2.2 .06 

GSS 5.2 1.3 

Following these sessions the initial programmatic data was distilled into a list of eleven 

separate Media Center behavior settings. The purpose of the next set of group 

worksessions was to explore each of those settings and establish its needs and its 

relationships with the other settings. These activities would collect data for the 

Functional Analysis and Space Analysis tasks. 
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The next group worksession took place on February 23 in Architecture 211, a traditional 

classroom. Participants sat in student desks facing the front of the room where Professor 

Moody stood and directed the verbal discussion. Two participants arrived on time. One 

was faculty and the other was an undergraduate student. Professor Moody waited for 

other participants but decided to begin the meeting at 10 minutes after the hour with just 

the two participants. She presents the programmatic material collected to date and begins 

to ask probing questions about the behavior settings. While the participants respond 

when prompted, Professor Moody did over 90 percent of the talking. 

At twenty minutes into the session the discussion had still not focused on the Media 

Center and it became clear that the student did not understand the topic of discussion at 

all. Two other participants arrived at thirty five minutes past the hour. One was a faculty 

member; the other was a graduate student. Professor Moody regrouped and re-explained 

the purpose of the meeting. 

The undergraduate student completely lost interest in the discussion at this point and 

began to do personal writing on a sheet of paper. A faculty/student differential became 

apparent as both faculty members contribute by answering Professor Moody's prompts 

but neither student participated at all. By fifty minutes after the hour only the second 

faculty member was participating with Professor Moody. The others were silent. The 



undergraduate was still writing unrelated notes. The graduate student had not spoken 

since one comment when he first entered. 
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At fifteen minutes after the next hour Professor Moody was still doing 90 percent of the 

talking with the second professor doing the remainder. Neither student had spoken in 40 

minutes. The meeting ended at about twenty minutes after the hour. This was the least 

successful group worksession of the project. 

On February 24 a group worksession was held in BPA 309 to cover the same issues as the 

February 23 session. This session suffered from the same attendance problem as the 

previous day with only three participants showing up, two male professors and one 

female graduate student. Professor Moody placed the 13 behavior settings (the eleven 

used the previous day and two additional ones generated from the previous day's 

discussion) into GroupOulliner folders. She verbally presented background information 

about the project and then the participants were asked to discuss the issues on-line. Only 

33 ideas were generated during the one hour on-line discussion. After the on-line 

discussion the session moved to a chauffeured mode where Professor Moody had the 

participants revisit the comments setting by setting and verbally offer summary 

comments. This author, as technographer, captured the verbal summary into the written 

record of the session. 
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With only three participants the on-line conversation lacked a richness seen in other 

worksessions. The type and tone of comments varied greatly with little give and take 

discussion. While the average comment length was 29 words, about average for a 

conversational session in Gl'oupOutlinel', the standard deviation of comment length was 

63 words indicated a huge variance in the structure of comments. 

Professor Moody felt that the group worksessions, both face-to-face and ass were not 

attracting sufficient participation to make them worthwhile. From interviews and 

informal discussions with Humanities faculty several hypothesized reasons for this. One, 

the project was requiring participants to walk across campus from the Modem Languages 

Building (where the College is currently located) to either the Architecture or Business 

bUildings. The long walks to unfamiliar locations may have discouraged participation. 

Two, the Dean of the Faculty of Humanities announced early in the project that she 

would be taking a new position at the end of the academic year. The programming 

project was clearly identified with her and, as a lame duck Dean, faculty may have felt 

she would be unable to see the project through. Three, University faculty were currently 

going through two re-engineering processes unrelated to this design program. However, 

those re-engineering processes and related budget cuts left faculty suspicious and 

tentative about any and all new projects they were asked to participate in. And fourth, in 

the climate of budget cutting few faculty believed this new Humanities building would 
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ever be built. There was minimal enthusiasm to participate in a programming process for 

a building they did not think would happen. 

Consequently, Professor Moody adjusted the focus of the group worksessions slightly. 

The focus of the worksessions was expanded to address Functional Analysis issues with 

current office environments rather than the hypothetical Media Center and group 

worksessions were moved to home territory, the Modern Languages building. Two 

worksessions were scheduled for the March. 

On March 3 Professor Moody met with a group of 14 departmental administrative 

assistants in the Faculty of 

Humanities Dean's conference room 

in the Modern Language building. 

This was a face-to-face group 

worksession with all of the 

participants sitting around a 

conference table as depicted in Figure 

P8 P7 P6 P5 P4 P3 

P9 

P10 

P11 P12 P13 P14 Moody 

Mllliomon 

Figure 13. Participant Seating 
Arrangement at March 3 Humanities 
Meeting. 

P2 

P1 " 

13. All of the participants except PI 0 were female. All were white except PI and P 14 

who were black and who sat on each side of Professor Moody. P8 was the Dean's 

assistant, Professor Moody's liaison for the entire project. Professor Moody intentionally 
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sat near the whiteboard and occasional made use of it. P8 then sat diagonally across from 

Professor Moody creating a power axis. 

Professor Moody prepared a discussion outline for her own use consisting of the topics: 

users, tasks, needs, equipment, issues 

ane! used that outline to gently guide the 

discussion. She spoke less in this 

meeting than any of the other observed 

face-to-face sessions with participants 

often asking probing cross questions of 

other participants. The group 

60 19 3 27 19 24 

14 .... '. '. :,' .. ,' :: ..... ' ...... > .... . 
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Figure 14. Participant Comment Counts 
at March 3 Humanities Meeting 

maintained a serious task oriented discussion but drifted from Professor Moody's 

questions. One participant wrote after the meeting, "I felt the meeting was a free-for-all... 

The group was unfocused." The Dean's representative spoke almost twice as often as the 

next more active participant. Her will and personality clearly dominated the meeting. 

266 participant comments were made in about 110 minutes; P8 made over 22 percent of 

them herself (Figure 14). 

The final meeting of the Humanities progran1ming project took place on March 10 in the 

Modem Languages conference room. The stated purpose of the meeting was to explore 
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key issues relating to language learning and language instruction environments. 

Participants with skills or interests in this area were invited to attend. Five participants, 

three male and two female, attended along with the Dean's representative (P8 from the 

previous meeting). 

The Dean's representative took over much of the facilitation responsibility this meeting 

with Professor Moody sitting quietly. Three of the five participants actively engage in 

the discussion, with the other two only occasionally speaking when addressed. Professor 

Moody did not plan for the Dean's representative to take over leadership of this session, it 

simply happened based on this individual's personality and will. In a sense the meeting 

was hijacked by one of the stakeholders. It may also have been a sign that Professor 

Moody had simply tired of the battle for facilitative control. 

6.4.3 Lessolls Leamed/rom Humallities 

• GSS can help to equalize participation in a programming worksession. 

Dominant and reticent users were noticed in face-to-face meetings. In several meetings 

an individual who either clearly had or appeared to have a position of authority 

dominated contributions to the worksession. Based on changing patterns of contribution 

when dominant persons were out of the room one might conclude there were potential 

contributions never made because of the dominant person's presence. Moreover, the 
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dominant individuals may have been able to steer focus of discussion towards or away 

from topics. In several meetings quiet or reticent individuals were noticed. More than 

one individual sat through an entire meeting without making a significant contribution. 

Participation was more equal in the GSS worksessions. There were no instances of 

domination or reticence observed. 

GSS can help significantly to both balance participation and to structure participation. 

• Programming focus g.·oups can be aided by GSS tool implementation. 

Several different patterns were explored for the use of GSS tools. GroupOutliner was 

used as a multiple window discussion tool in one session and as a sequential focused 

discussion tool in another session. Quantity and quality of contributions was moderated 

by the implementation of the GSS tools. For example, many discussion folders and short 

discussion durations led participants to focus inward on their own comments. Comments 

were long and rarely addressed points others raised. Few folders and lengthy discussions 

encouraged give and take dialogue. Comments were short and productive exchanges 

occurred. 

The implementation structure ofGSS tools can strongly impact the interaction form and 

tone of the worksession. 
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• Use of GSS can help to keep a meeting on topic. 

Face-to-face meetings, even while remaining task oriented, tended to roam from the pre

meeting objectives. Participants would raise points which would take the conversation 

off target and continue along such vectors. GSS meetings tended to remain more focused 

on the meeting objectives. This may have been due to the fact that questions were stated 

in writing in more detail before the participants or it may have been due to the parallel 

nature of the discussions allowing participants to choose among several topics of 

discussion. 

ass can help to keep meetings focused on meeting objectives. 

• Access to GSS a key success factor. 

The GSS available for the Humanities project was located in a building approximately a 

half mile from the Modern Languages building. It was a significant talk to bring 

participants into the GSS facility. Meeting participation increased when worksessions 

were moved into the Modern Languages building. 

Just as squatter sessions take place at the client location, these group worksessions 

benefitted from access to the client location. The ability to bring the GSS on-site might 

have increased participation in the GSS worksessions. 



GSS technology must be readily accessible to worksession participants. They will not 

necessarily travel to make use of the technology. 

• GSS will not be a panacea in a bad situation. 

Numerous overriding organizational issues impacted the Humanities programming 

process. The ass may have helped moderate discussion within worksessions, but did 

nothing to bring unenthusiastic participants into the process. 
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A GSS will not be a panacea in a bad situation. If external issues are discouraging 

participation in the programming process, the mere presence of a GSS will not overcome 

that discouragement. 

6.5 Student Union 

Dr. Dennis Doxtater arranged for his fourth year architectural design studio to investigate 

other Student Unions, observe University of Arizona Student Union characteristics, 

survey Arizona staff and students about Student Union attributes, and develop varying 

design solutions for the remodeling of the current Arizona Student Union. This project 

was already underway when he spoke with this author about using ass software to 

support group worksessions. The in-progress data collection method was the use of a 

sketchbook (Hiller et aI., 1994) to collect comments from Student Union employees. 
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Several sketchbooks had been prepared depicting the Arizona Union and other Student 

Unions. These books were organized along into broad categories of: cultural meanings: 

social interactions: task performance: aesthetics, and wayjinding with a chapter devoted 

to each topic. Every page in the book contained photographs, textual infonnation, or 

schematic diagrams to illustrate a specific point about the Student Union environment. In 

addition, every page contained a space where a reader could write one's thoughts and 

observations about the material presented on that page. Twelve of these sketchbooks were 

distributed among Student Union staff and students. After several weeks six sketchbooks 

were collected and the participant comments were collated into a single book. 

6.5.1 Studellt UII;on Programmillg 

While the sketchbook methods method of data collection did produce 79 comments from 

6 readers, Dr. Doxtater was unsure that adequate data collection had occurred. To test 

this, and to test the differences in data collection between the sketchbook method used by 

the design studio and GSS techniques, two GSS group worksessions were scheduled and 

students who actively used the Student Union building were invited to participate. A 

GroupProgrammer database which mimicked the sketchbooks that had been distributed to 

Student Union staff was assembled. The database contained 99 pages of text and scanned 

photographs (taken directly from the sketchbook) organized into categories of: social 

activities; cultural meanings,' physical functions; aesthetics. 
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GroupProgrammer was selected to provide it with a test in front of a live group doing 

actual activities and because it provided a graphical environment where we could 

replicate the Student Union sketchbook concept. While GroupProgrammer allows for 

participants to both write text comments and draw sketches with each of several 

discussion cards, it was decided that for the purposes of this group worksession only text 

comments would be accepted. The graphical windows in GroupProgrammer were set to 

be read only. The evaluation features were unused as well. A matrix of sixteen stacks of 

cards were built with a total of99 cards spread among the stacks. One dimension of the 

matrix was labeled: social activitics; cultural meanings; physical functions; aesthetics. 

The other dimension was unlabeled. The graphical windows on each card contained 

material selected from the Student Union sketchbook and scanned into the computer. The 

graphics included photographs, sketches, and explanatory text. 

One additional change was made to GroupProgrammer. Dr. Doxtater felt that 99 

separate discussions would be too divergent for the purposes of the session. 

Consequently, the software was recoded so that all of the cards in a given stack would 

open up to the same discussion window. In this manner only 16 discussions would take 

place. 
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Participants were briefed on the purpose of the worksession and invited to read the cards 

in the first column of stacks [social activities] and comment. The participants were kept 

in the first column for about 30 minutes. Every subsequent 30 minutes it was suggested 

that the participants move on to the next column of stacks. Participants cooperated with 

this facilitation structure and filled the two hours in the OroupProgrammer activity with 

four separate 30 minute discussions. 

The first session lasted 120 minutes with seven students participating. The participants 

produced 379 comments consisting of 643 ideas. The second session lasted over 120 

minutes with eleven students participating. The participants produced 204 comments 

consisting of 452 ideas. This contrasted with 79 comments and 150 ideas generated from 

the Student Union sketchbook. However, it is important to note that this exercise was not 

a quasi-experiment and that direct comparisons cannot be made between the quantity of 

data produced across data collection methods. However, the quantity differences do 

indicate that a quasi-experiment is in order to better understand the reasons for the 

existence. 

The two OroupProgrammer worksessions in that the discussions in the first session were 

seeded with questions while the discussions in the second session were not. Content 

analysis of the discussion comments shows that participants directly responded to the 
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seed questions and that those questions focused discussion. It is possible that the seed 

questions contributed to both the greater count of comments produced and the greater 

percentage of comments that were factual in nature. (Comment content analysis is shown 

in Table 9 on page 186.) 

6.5.2 Lessolls Leamed/rom Studellt UII;Oll 

• GrollpProgrammer stood up in all actual environment. 

These group worksessions were the first actual use of GrolipProgrammer in a live 

environment. While several of the features of GroupProgrammer were turned offfor this 

test, the features used passed with flying colors. 

Table 8. Participant Ratings of Software Complexity 

Participant ratings for how easy they found each component of 
the user interface to be. 

(1 = very easy to use; 5 = very difficult to use) mean s.d. 

Traversing the matrix stack of cards. 1.39 .70 

Selecting a stack of cards in which to browse 1.39 .61 

Selecting a card for discussion 1.44 .78 

Participating in a text discussion 1.89 .90 

Overall use of the environment 1.78 .73 
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Participants were asked how easy or intuitive five components of the user interface were 

and all five components graded out between 1 and 2 on a 5 point scale with 1 being velY 

easy to use (see Table 8). 

GroupPrograrnmer represents a viable discussion environment. Graphical support for 

discussion is a valid and valuable feat lire. 

• GrollpProgrammer User Interface lessons Learned. 

Several user interface issues became apparent from observation of meeting participants 

and from written evaluations following the worksession. 

~ Need to be able to move cards arolllld ill GroupProgrammer. 

It was pointed out that the ability to rearrange cards on the fly is necessary if the 

group is to be asked to do any organization of infomlation. Set cards work for pure 

idea generation, but fail when organization or evaluation is desired. Being able to 

move cards among the stacks also maps well to the manual techniques 

GroupProgrammer is trying to emulate. 

~ Sillgle disCllssioll willdow for mllitiple cards reqllires additiollal 

illvestigatioll. 

The decision to place all discussion from a stack of cards into one discussion 

window received mixed reviews. Several participants found this feature confusing 
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and asked what the purpose of multiple cards was if all of the discussion was in one 

window. They also felt disconnected as participants were reacting to different 

visual stimuli in the same conversation. On the other hand, the limited number of 

discussion windows focused discussion and probably contributed to the give and 

take nature of the dialogue. 

.. Discussion updates move focus to bottom of the window. 

GroupProgrammer discussion windows were set so that when any participant added 

a comment, focus would immediately move to the bottom of the window of all 

participants and the new comment would be visible. While this feature received a 

negative reaction from the participants, it did tend to produce reactive dialogue 

among the participants. A solution which maintains focus on most recent 

comments but does not irritate participants would increase conversational feedback. 

More investigation is required, but the decision to map several images to one 

discussion may have tapped into an importantfocusingfeature ifnegative side 

effects of the interface can be addressed. 

• Impact from seeding discussions. 

Discussions were seeded with short questions in the group worksession and were not in 

the second worksession. Analysis of the discussion reveals that initial participant 



responses directly addressed the seed questions and set the tone for discussion. 

Discussion volume was higher when discussions were seeded. 

Seeding discussions can increase andfoclls responses. 

• Importance of graphical discussion tools. 
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One important design consideration for Gl'olipProgl'ammel' was the belief that 

participants want to be able to communicate via graphical representation as well as via 

text. This belief came from interviews with architects about the interface requirements of 

such a tool for design programming. From the short experience with Gl'oupPl'ogrammer 

it is becoming apparent that many users are content communicating via text. It may be 

that architects feel a need to communicate graphically, while lay people are comfortable 

communicating with words. 

Graphical communication tools may not be as important as originally hypothesized. 

• Quality of displayed graphics is very important. 

The initial scans from the Student Union sketchbook into GroupProgrammer were of 

mediocre quality. Scanning quality improved over the course of the project. Participants 

noticed the differences in quality among the scanned graphics and reacted strongly to 
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those differences. Several cards with poor quality scans were ignored by participants in 

favor of cards with high quality scans. 

Quality of graphical representations can impact participant behavior in discussions. 

6.6 Comparisons Among the Three Case Studies 

The three case studies completed all explored different portions of the architectural 

programming model and the ass toolbox implementation of the model. Several findings 

across the case studies are interesting to note. 

There were two distinct participant groups in the LifeQuest project, the LifeQuest Board 

and the planning team. The project was highly salient to both groups, but the use of a 

ass to further the project was a bit of a novelty in both cases. There was an attitude of 

"lets do this as long as it does not get in the way." The planning team was highly skilled 

at using computers, though several members were Macintosh users. The LifeQuest Board 

was fairly low skilled at computer technology though all of them could type. The 

Humanities worksession groups had, as stated above, a lack of enthusiasm for the 

programming project. This clearly impacted their behavior. They were moderately 

skilled at computer use. The Student Union worksession participants viewed their 

involvement as more of a make-work project. The task was not very salient to them 
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(although several volunteered in their follow up questionnaire that they saw value in the 

information collected and had become excited about the project.) These participants had 

a high degree of computer skills, although again many were Macintosh users. A few 

worksession participants had used GroupSystems previously; none were expert at 

GroupSystems. 

The LifeQuest Board session made use of several GrolipOutliner folders simultaneously. 

These folders were seeded with lengthy questions. The participants spent the majority of 

their time addressing those seed questions. The two Humanities ass sessions varied in 

structure. In the first only one GrolipOwliner folder was displayed at a time. A short 

question was posed in the folder to focus discussion. Productivity was high in these 

discussions. The level of dialogue was low until late in the session. In the second session 

13 GroupOlitliner folders were displayed simultaneously. Discussion was unfocused and 

lacked dialogue. The two Student Union sessions also varied slightly. In both sessions 

sixteen discllssion were presented in four sets of four spaced thirty minutes apart. In the 

first session short seed questions were used. In the second session no seed questions were 

used. Participation volume was higher in the first session; conversational dialogue was 

high in both. An interesting contrast exists between the Humanities session on October 

28 and the Student Union session of November 8. The Humanities session was a tightly 

facilitated focus group where participants were given only one question at a time and only 



185 

a few minutes to address the question. Facilitation was both verbal and online. This led 

to lengthy in-depth statements by participants, but little give and take discussion among 

them. The Student Union session was loosely facilitated and relaxed. Participants were 

given four concurrent discussions and plenty of time to move among them. Discussion 

was relaxed, playful, and full of give-and-take. While neither style is advocated here as 

right or wrong, it is important to note that ass procedures and facilitation style appear to 

moderate participant behavior. 

A content analysis was performed on the text comments made in the five sessions 

mentioned above. Using the content analysis format developed by Chakravarti, et al. 

(1992) every raw comment was broken down into distinct thoughts or phrases (called 

ideas). Every idea was then micro-coded as: 

• personal versus generic; 

• affective versus factual versus opinion; 

• task versus non-task.20 

20 Other categories were also coded for including process, humor, intensity, irrelevant 
comments and onomatopoeic comments. A full analysis of the latter is in Briggs & Mittleman 
(1994). 
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Table 9. Comparison of GSS Worksessions with Benchmark Data 

Ideasl 
Comment 

Fact Opinion Affect II Generic I Personal 

.urich.f.ctrkDat3 •..• 
~~Ctr()nicFoclJs··Grollps· •.•• ·•··· 3.2 ·16%.··1· 58% I 7%lli~6~<J<~~6Z 

. Farik-t6-face .. Focus.G.rouPS 4.4 35% I> 33%1 .. ··.·8%.II.)~?'~o.l3Q% 

.stud~l'ltlJnionsketchbo6k······ 2.0 ·4'(%.1 .... 37%1 120/011· •..• •··. \66%1<·.·.29$ 
GSS Worksessions Studied 

LifeQuest Board on 10/5 6.6 21% 68% 8% 74% 24% 

Humanities Session on 10/28 4.0 37% 49% 7% 56% 46% 

Humanities Session on 2/24 2.2 20% 64% 0% 46% 39% 

Student Union Session on 11/8 1.7 44% 32% 6% 59% 22% 

Student Union Session on 11/9 2.2 34% 47% 13% 64% 30% 
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The coding rules are listed in Appendix E. Inter-rater agreement ratings were scored 

using the method recommended by Holtsi (1969). Inter-rater agreement rather than inter

rater reliability was chosen because the data being coded is categorical in nature. Inter

rater reliability measures require ordinal or interval data The two raters achieved a score 

of75.7 percent agreement. This score is not extraordinarily high, and possibly could 

have been improved by additional rater training. This hypothesis is borne out by the fact 

that in the key categories offactlopinionlaffect and personal/generic where most of the 

training was focused, inter-rater agreement was up to 79.5 percent. The results of this 

content analysis are presented along with three benchmark data in Table 7. The three 

benchmarks are the Student Union Sketchbook, representing asynchronous written 

conversation; and both GSS and face-to-face session output from Chakravarti's controlled 

marketing focus group experiments. 

The number of ideas generated in the GSS programming worksessions varies from 1.7 

ideas per comment in the November 8 Student Union session up to 6.6 ideas per 

comment in the LifeQuest Board session. It is clear that the data structure and the 

facilitation procedures used in a GSS session can and did impact comment length. Notice 

that the Student Union sketchbook also had short comment length, but without the 

corresponding benefits of conversational dialogue that occurred in the GSS session. 

Within the marketing focus groups the face-to-face comments were shorter than the GSS 
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comments probably associated with the conversational nature of face-to-face meetings. 

But it was possible to structure a GSS session to have even shorter comments. This can 

be an important facilitation tool when conversational dialogue is desired. 

Chakravarti found that participants in GSS marketing focus groups tended to frame their 

comments as opinions rather than facts more than face-to-face focus groups do. This may 

be because the more anonymous nature of GSS provides participants perceived protection 

to take chances and state things they cannot demonstrate as fact. The reasons behind this 

behavior are not yet known and make for interesting future research. The comments in 

the Student Union sketchbook more resembled the face-to-face marketing focus group 

comments along this dimension in that they tended towards factual statements rather than 

opinion statements. Four out of five programming group worksessions resembled the 

GSS marketing focus groups along this dimension. The exception was the highly 

conversational November 8 Student Union session. 

Chakravarti found a slight tendency for face-to-face marketing focus groups to 

personalize the conversation more than GSS marketing focus groups. That is, they 

tended to talk about themselves and how issues impacted themselves more face-to-face. 

The five programming group worksessions all support this finding in that they all 

contained a much heavier proportion of generic to personal comments. The data from the 



five programming group worksessions is case study support for Chakravarti's 

experimental results providing multi-method weight to these findings. 

6.7 Summary 
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This chapter discussed the three case studies undertaken to demonstrate the GSS 

implementation ofthe architectural model presented in Chapter Four. The case studies 

demonstrated the viability for both the model and the GSS implementation. 



CHAPTER 7. DISCUSSION, FUTURE DIRECTIONS, 
IMPLICATIONS, AND CONSTRAINTS. 

7.1 Overview 

This Chapter will summarize the findings of this dissertation and discuss the critical 
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success factors, contributions, limitations and future directions of Group Support Systems 

research for architectural programming. 

7.2 Discussion 

This dissertation has examined the current methods for architectural programming as 

proscribed by academic architectural literature. It has explored the bottlenecks 

encountered in actual architectural practice when aspects of these methods are executed. 

From this problem statement, the dissertation then proposes a programming model and a 

GSS based implementation of the model to address the bottlenecks. An existing GSS is 

described and supplemented to address the needs of the programming model. Three case 

studies are completed to demonstrate the viability of the model and the GSS 

implementation. Several issues are raised which merit additional discussion. 

7.2.1 Findillgs which address programmillg bottlenecks. 

Several of the lessons learned findings reported in this dissertation directly address the 

bottlenecks described in Chapters Two and Three. The discrepancy between client 
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nai'vete and designer expertise is addressed by the finding from the Student Union study 

that GSS supported worksessions can organize programmatic information to make this 

information more palatable for novice participants to understand. The lesson of too much 

programmatic data, learned from the LifeQuest study, demonstrates the GSS alone will 

not solve this problem, but careful and wise use of the GSS can mediate information and 

communication chasms the programmer might otherwise face. 

While the amount of time required for the worksession process was not directly 

measured, the Humanities study demonstrated that significantly more information can be 

gathered in a given amount of time. It holds, then, that a set amount of programmatic 

information might be gathered in less time using a GSS supported worksession. 

Organizational constraints were demonstrated to be a significant bottleneck for successful 

implementation of worksessions. In the LifeQuest study organizational assumptions were 

uncovered which had heretofore remained under the surface using the GSS mediated 

worksession. In the Humanities study, a powerful actors from the college administration 

dominated meetings where no GSS was present, but no domination was seen when the 

GSS was used. In both cases, the GSS seemed to mediate among levels of power within 

the worksession. 
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Several group behavior and communication issues were addressed by the studies. In the 

Humanities study the ass helped to keep the meeting focused and on topic as well as 

equalizing participation among attendees at the worksession. In several of the studies the 

tenor of communication changed. Comments were longer and deeper; ideas were more 

fact-based and defensible; side comments and off-topic comments were minimized. 

Information overload was a problem in the LifeQuest ass worksession. But this author 

learned to harness the ass following that experience and in both the Humanities and 

Student Union ass worksessions the computer supported process mediated and managed 

information flow. In both cases structured processes were used which allowed the 

programmer to take the participants through a complex idea generation path without 

losing the focus of ideas or participation. 

In all three case studies groups larger than the those recommended to be optimal face-to

face groups were used in ass sessions. In no case were problems experienced due to the 

size of the group. In every case all participants had immediate access to contribute 

information and significant amounts of information were collected over the course of the 

worksession. 
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7.2.2 Gap betweell tlleory OIId practice ill arcllitecture. 

It should be noted that the design methods cited in this dissertation as well as several of 

the programming methodologies cited do not always map to actual architectural practice. 

Practical time and cost constraints have limited adoption of much of what has been 

proscribed in academic architectural literature. However, the GSS implementation 

described and executed in this dissertation is one that can potentially cut time (and 

therefore money) from the programming process. Given this, it is possible that GSS 

intervention may help to bridge the gap between theoretical architectural methods and 

real life architectural practice. Such a bridge would be a significant contribution all on its 

own to the architectural community. 

7.2.3 Tile comillg ubiquity of GSS OIId its implicatiotls. 

At this point GSSs are principally discrete tools to support specific group discussion and 

decision making methods. At some point in the near future, GSS concepts may well 

become ubiquitous in the workplace. At that point the GSS group discussion and 

decision making methods described in this dissertation may become part of everyday 

architectural practice. This will have implications on not only client and user 

participation in the programming process, but much greater implications on architectural 

information content, structure and ownership. Such issues make for a fascinating 

research agenda. 
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7.2.4 Critical success/actors/or implementation o/GSS ill arc"itectural programmillg. 

From the case study interventions undertaken in this dissertation, several factors critical 

to the success of a GSS implementation for architectural programming can be postulated: 

• The lead programmer must buy into the concept of collaborative 

programming. If GSS is forced onto a programmer who uses a non

collaborative model for architectural programming, the process is likely to 

collapse. GSS proponents interested in advancing the use of ass for 

architectural programming should select situations where the lead 

programmer is open to a GSS-based collaborative approach rather than 

trying to force the approach into a non-collaborative programming model. 

• There will be a learning curve before the lead programmer is comfortable 

facilitating with a GSs. Architectural programmers who lead group 

worksessions become accustomed to an interaction process. A GSS will 

change that interaction process considerably. It will take several 

worksessions before an programmer/facilitator is comfortable interacting 

with a group via a GSS. The programmer/facilitator must be made aware of 

this learning curve up front and carefully guided through the curve. Failure 

to do so may result in rejection of the technology due to discomfort during 

early sessions. 
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• Programming worksessions must take place in appropriate facilities. There 

is an inherent trade off in using GSS for group worksessions. Programmers 

are used to squatting at client sites making access to the worksession very 

easy for the client. It will be common for clients to have to travel to GSS 

sites in order to make use of the technology for group worksessions. There 

will be a penchant to avoid such travel; there may be a tendency to try to 

erect a GSS network at the client site to support a squatting worksession. 

Care must be given when addressing these trade offs. Erecting an inferior 

temporary site can severely impact the effectiveness of a GSS. Forcing 

clients off-site may severely impact attendance and participation. Such 

constraints should be addressed up front when GSS technology is 

contemplated. 

• There is a needfor graphical discussion tools and ajlexible user intel/ace 

in GSS tools to be used for architectural programming. Architects like to 

communicate through pictures. There is a need for GSS user interface to 

support such communication channels for programming worksessions to be 

successful. Some early GSSs do not readily support such graphical 

communication channels. In addition, programmers have a need to display a 

graphical history of a group worksession and move data among current and 

historical views. Care must be made in selecting a GSS for architectural 
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programming that the ass support such needs. ass designers wishing to 

support architectural programming should take care to design such features 

into their systems. 

7.3 Untapped Opportunities in Programming 

Several opportunities exist for refining and improving the programming process. This 

section of the chapter explores four such areas of opportunity: increasing programmer 

skills at data collection; increasing user participation in the programming process; linking 

post occupancy evaluations to the programming process; and re-engineering the concept 

of programming to include other forms of organizational intervention. 

7.3.1 [llcrease Behavioral Data Collectioll Skills of Architects 

Behavioral research skills and methods are increasingly being taught to architectural 

students. Nevertheless, many ifnot most practicing architects have inadequate training 

and understanding of relevant research methodologies, data collection skills, and data 

analysis skills. And the skills being taught to students (see for example Palmer, 1981; 

Sanoff, 1989; and Hershberger, in press) tend to make use of manual technologies. 

Further, there is no clear consensus that methodological training is core to an architectural 

education. McLaughlin (1976), for example, notes a need for strong programming 
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methodology but suggests making use of consultants to realize those skills while both 

Palmer and Hershberger advocate training the architects themselves. 

Referent fields such as environmental psychology provide a rich literature in 

methodological techniques relevant to programming processes (see for example Zeisel, 

1981; and Bechtel, Marans. and Michelson, 1987). In addition to the established 

methods, newer programmatic methods are being developed. Sanoff (1979; 1990; 1992) 

is continually evolving group participation methods of extracting programmatic data, and 

Kirk (1992) developed gaming/simulation methods for small group architectural decision 

making. 

The introduction of newer computer-supported technologies would leverage data 

collection and analysis capabilities of architectural programmers. An increased emphasis 

on environmental psychology methods in architectural curriculum would improve the 

methodological skills of the next generation of programmers. 

7.3.2/tlcrease User Participatioll ill tile Programmillg Process 

Several architects and community planners have been advocating a participatory design 

process for over the past 30 years. There is a strong but narrow participatory design 

movement in both the United States and in Europe and a growing recognition of the 
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importance of user participation in the architectural design process. Witness Preiser and 

Vischer's Manifesto (1991) on the future of environmental design: 

" ... The Process of environmental design must directly involve those affected 
by the outcome. User participation at some level of design decision making, 
and users' planning involvement, will achieve more satisfactory solutions if 
properly managed. Choice in design lies with the users; control lies with the 
designers. " 

Several studies report improved bottom line measures from using participatory methods. 

At Sadolin and Holmblad, for example, where 85 employees participate in the 

programming and design of a modernized manufacturing plant turnover dropped from 15 

percent a year to zero (except for one death) during the two years of factory construction. 

Absenteeism dropped from ten percent to five percent over the same period and 

productivity rose 15 percent and held at that rate for several months (Dickson, 1975). 

Several other studies report that participatory design is a source of user satisfaction. 

MARTA, the rapid transit system in Atlanta, used participatory design among 

neighborhood residents for 24 stations along its route. The protective nature of the 

participating residents is one reason cited for the lack of crime and vandalism at these 

stations (Falagna, 1987). 

Employees at allleveJs of an organization can be involved in the participation process as 

it goes far beyond simple group worksessions. Users can be involved by completing 



surveys, participating in interviews, reviewing proposals or policies, defining 

requirements, as well as by participating in work groups (Becker, 1990). 
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Kunz and Rittel (1972) developed an Issue Based Information System (IBIS) to structure 

dialectical processes and client participation in order to explore and surface the full range 

of issues behind a design problem (see Kunz and Rittel, 1972; Grant, 1977 for a full 

description ofIBIS). The intentions of IBIS were to promote effective decision making 

by groups by structuring the argumentative process so that the solution emerges gradually 

among the participants. IBIS was developed to be used not only to support architectural 

problems, but to coordinate debate for all type of resource allocation and political 

problems. 

One theme of Rittel's work is collaboration between designers and other stakeholders of 

the environment. Such collaboration is the central point of Henry Sanoff's work at North 

Carolina State. Sanoff, just as Rittel, recognizes the need to engage stakeholders and 

introduced over the decade of the seventies a series of group design exercises to elicit 

participation (Sanoff, 1977, 1978, 1979, 1992). Sanoff's methods consist principally of 

design games whereby the designer leads a group of participants through structured group 

exercises designed to elicit values, priorities or other design information. Sanoff and his 

students are still using his participative methods, but such methods have not caught on to 
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the mainstream. One reason is that Sanoffs methods are expensive both in terms of 

architect and participant personhours. 

7.3.3 Lillkillg Programmillg to POEs 

While several authors (Zeisel, 1981; Spreckelmeyer, 1987) have formally identified the 

linkage between programming and post occupancy evaluation, only recently have 

researchers and practitioners begun working to implement this understanding into actual 

activities (Marans and Spreckelmeyer, 1981; Farbstein, 1985). Up until recently 

evaluation information has been available in text form and often considered proprietary to 

specific architectural firms (Manuel Marti, personal communication, October 1990). 

Projects such as Zimring's AI database of architectural information and Doxtater's 

Hypertext organization of POE information provide a mechanism for storing, organizing 

and retrieving evaluative information for use in future programming projects. 

,. , 

The Environmental Design Research Association (EDRA) POE Network recognized the 

linkage in 1991 and renamed itself to be the POE/Programming Network. Several 1994 

EDRA presentations revolved around the theme of tying post occupancy evaluation back 

into the programming pl'Ocess. Preiser (1994) proposed a POE feedforward model 

(Figure 9) to capture the relationship. The database in Preiser's model could be Zimring 
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or Doxtater's work, or any other multi-media database capable of capturing, organizing, 

and displaying post occupancy data. 

7.3.4 Re-ellgi1leerillg olille Programmillg Process 

As programming research and methods stem from the field of architecture, it is not 

surprising that programmatic studies usually suggest architectural solutions. However, it 

is helpful to take a larger more systemic view of a programming problem and realize that 

the optimal solution is not always to build. Sometimes organizational solutions can better 

solve what appears to be a design problem. 

It can be suggested that programming would be served by the integration of architectural 

methods with those of the field of organizational development to more fully diagnose 

organizational problems to consider both physical design and organizational change 

solutions to them. It might even be suggested that architectural programming best fits as 

a subset of organizational analysis as 
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Figure 15. Preiser's POE Feedforward Model 
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physical environment is but a subset of many factors which impact organizational health. 

While programmatic infonnation is certainly only a subset of the pool of information 

needed, it can be an important subset.21 

Mason and Mitroff (1981) give an example of how a detailed facility management 

problem (wire management problems with raised flooring means considering slab-to-slab 

height) which really is tied to all sorts of other considerations (increasing slab-to-slab 

height) will cost more so something else may have to go. Ifit is lighting, furniture, site 

improvements, etc. it might have an impact on employee satisfaction or performance. 

Mason and Mitroffcall these "organizational problems" and are an example of why Rittel 

calls design problems "wicked" problems. 

Bringing employees in as participants of the programming process refocuses the activity 

of facility planning issues from a narrow focus to a broad focus. Becker (1990) says, 

"Viewing the briefing process as a form of organizational developmt!nt shifts 
planning from a narrow to broad focus, from a concern for the physical environment 
per se to a concern for how the planning and design of facilities can contribute to 
employees' motivation and commitment, clarification of corporate goals and 
objectives, analysis of role boundaries and relationships, and rethinking of strategy 
and tactics. All of these are a form of organizational development that can affect an 
organization's ability to meet its objectives (page 125)." 

21 There is research activity in this area beginning to take place. The Work Environments 
Network ofEDRA is sponsoring an intensive workshop at EDRA '95 looking at the relationship 
of environment-behavior research to business process engineering. 
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7.4 Contributions 

This dissertation has presented and defended a model for collaborative architectural 

programming and the development of a Group Support System toolbox to implement the 

model. The feasibility of using the toolbox has been demonstrated through the 

examination of three case studies. Contributions of this research can be classified as [1] 

contributions to GSS literature and [2] contributions to architecture literature. 

This dissertation has contributed to GSS literature by demonstrating an application of 

GSS technology to architectural programming, a new domain area for GSS. It has shown 

that GSS technology can make a positive contribution in that domain area by increasing 

the effectiveness of collaborative work. It has also demonstrated specific techniques for 

use of GSS technology in the domain area. In addition, the dissertation has explored the 

development and use of graphical support for text discussions. A combination graphical 

and text GSS discussion tool was designed, built, and evaluated. The results of this 

evaluation will contribute to further development of combined graphical and text GSS 

discussion tools both for architectw'al programming and for general purpose GSS. 

Results from this study's evaluations will contribute directly to the next generation 

prototype of Shared Visions. 
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This dissertation has contributed to GSS facilitation literature by demonstrating and 

validating several facilitation techniques for group discussion. It was shown, for 

example, that short conversational dialogue can be induced by posing short questions, 

focusing GSS discussion in few windows or folders, and selecting a GSS tools which 

immediately displays comments of other participants. The impacts of using few versus 

several parallel discussion windows and of seeding both short and long discussion 

questions were explored. 

This dissertation contributed to architectural programming literature by evolving a 

collaborative programming model from previous architectural programming models and 

demonstrating a GSS implementation of that model which addresses many of the 

bottlenecks prevalent in the existing models. In addition, this dissertation makes a major 

contribution to architecture literature by demonstrating how GSS technologies can be 

used to support several stages of the programming process. It introduces the computer, 

which is already commonly used for CAD, as a structured communication tool. And it 

demonstrates how a GSS repository can be used to support a programming team over a 

long term programming process. 

This dissertation also explores the commonalities between both Management Information 

Systems and Architecture. These two disciplines are found to have many common 
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processes and constraints. It is hoped that this exploration in commonalities can 

eventually lead to each discipline sharing its knowledge and learning from the strengths 

of the other. 

," 

7.5 Limitations 

While this dissertation has made contributions to the literature, several limitations and 

constraints of this research need to be addressed. 

7.5.1 Validation Limited to Portiolls ojtlle Desigll Life Cycle 

The validation of GSS support for architectural programming was limited to only 

portions of the programming process; and the programming process is only a portion of 

the design life cycle. While this dissertation demonstrates the viability of GSS support 

for the portions of the design life cycle explored, care should be taken in generalizing the 

benefits of GSS support to other portions of the life cycle. 

7.5.2 Dissertatioll Was Exploratory Ratller alld COllfirmatory. 

The cases studied were not experimental in nature. The research design was one of 

exploratory analysis rather than confirmatory analysis. 

7.5.3 Researcller Was Active(v Involved ill Case Studies. 
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This researcher was actively involved in all three case studies as a planner in the 

LifeQuest study and as a GSS technographer in the other two studies. While care was 

always taken to minimize researcher bias, the presence of the researcher in the research 

setting must be noted. It is possible that the researcher's presence led to more positive 

results than may have been experienced without his presence. 

7.5.4 Case Studies All Academic ill Natllre. 

While all three case studies involved actual programming clients, all three took place 

within an academic setting. Members of the programming team in all three cases 

included academics. Care should be taken in generalizing the results from these cases to 

programming experience in non-academic settings. 

7.5.5 Tile Selectioll of Worksessioll Participallts Was a COllvelliellce Sample. 

In all three cases the selection of group worksession participants was a convenience 

sample. While this probably did not impact outcomes in either the LifeQuest or 

Humanities cases, it may have impacted the worksession outcomes in the Student Union 

case as a large percentage of the worksession participants were architecture students. 

While these students were not privy to this dissertation research or aware of any of the 



research questions, they did interact among themselves in a manner which might not 

represent how lay people interact in programming worksessions. 

7.5.6 Learnillg Cllrve of Arc/liteet Facilitators. 
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It became clear over the course of the case studies that there is a learning curve before 

architect facilitators are comfortable leading a GSS worksession. As many of the case 

worksessions rep0l1ed occurred during this learning curve, the outcomes of those 

worksessions may have been impacted by the learning process. The outcomes of a 

worksession led by an architect facilitator fully up to speed on GSS technology may be 

different from those outcomes reported. Hopefully, the outcomes would demonstrate 

even greater viability of the technology. 

7.5.7 GroupProgrammer Tools Were Beta Tools. 

The GroupProgrammer tools used in the Student Union worksessions were beta software 

tools. As such they suffered from a limited user interface, slow reaction time, limited 

functionality, and compromised reliability. The state of these tools may have impacted 

the outcomes of the worksessions. Hopefully tools that do not suffer from such 

limitations would demonstrate even greater viability ofGSS technology. 

7.6 Future Research Directions 



The research begun in this dissertation can lead to work along several different and 

interesting vectors. 

7.6.1 Test Otlter Portions ojt/le Programming Model. 
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As only portions of the architectural programming process were explored and validated in 

this dissertation, the first avenue of additional research is to extend the exploration of 

ass support to the rest of the programming model. It should be possible to support an 

entire programming process from goal setting to final design program through ass 

technology using the ass as a central repository of programmatic information. 

7.6.2 Extelld GSS Support to tlte FilII Desigll Life Cycle Model. 

As programming is only one piece of the architectural design life cycle, the next avenue 

of exploration would be to extend the use of ass technology to other stages of the life 

cycle. ass technology should support design decision making when designer, client, 

builder, and regulatory agencies are involved. For example, at the University of Arizona 

the process of coordinating the over thirty required acceptance signatures on design 

drawings can take several months. One use of a ass might be to bring all thirty parties 

into a single worksession and negotiate conflicts and issues in order to garner all of the 

signatures in a sirlgle one or two day session. If successful, the ass will reduce design 
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planning time by several months and save thousands of dollars in design and construction 

costs. Such a worksession will be attempted at the University to test this process. 

Another potential candidate for investigation is the Post Occupancy Evaluation stage of 

the design life cycle. In many ways POE processes mirror programming processes. One 

extension of this research being planned is the use of a GSS to support the POE of a 

campus building at Arizona. 

7.6.3 Build AdditiOllal GSS Tools to Support Architectural Programmillg. 

Use ofGSS to support architectural progran1ming has generated ideas for additional GSS 

tools to support other aspects of programming. For example, one type of decision 

analysis in programming is adjacency analysis. Van Boxtel (1992) demonstrated a matrix 

minimization technique for optimizing adjacencies in architectural planning. A GSS 

implementation of van Boxtel's model would provide collaborative contribution into the 

decision analysis. Such a tool is a prime candidate for development. 

7.6.4 Extelld Multimedia Capabilities ofGSS Tools. 

The GSS tools used to support architectural progran1n1ing would be well served by 

additional multi-media capabilities to display architectural information such as models, 

renderings, or walkthroughs of existing space. The extension of current GSS tools to 
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support these capabilities and the validation of the extended tools in architectural settings 

is a reasonable extension of this current work. To this end, Doxtater and Mittleman are 

working on a ass hypermedia environment to support Post Occupancy Evaluations. 

7.6.5 Study A rc"itectural ]11/orlllatioll Models. 

To make a ass repository truly valuable for supporting the architectural life cycle, one 

must understand the composition (and decomposition) of architectural information. That 

is, what are the molecular components of architectural information that are generic to any 

given project? While many researchers have attacked this problem (probably most 

notably Alexander and Hillier) there remains no consensus of how to decompose 

architectural information. Such a decomposition is necessary for effective storage and 

retrieval from multi-project repositories. Study into the form of architectural information 

is a gigantic undertaking but a logical progression from the work begun in this 

dissertation. 
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APPENDIX A: TASK LIST 
Group Programmer Software Evaluation 

To allow you to evaluate Group Programmer, a series o/representative tasks "ave bee" 
formulated If you "ave allY questio"s regardillg t"e ta ... ks or t"e instructiolls, please/eel/ree 
to ask. 

Task 1: Participating in an existing text discussion. 

Please find the discussion on McClelland Hall Classroom 125, read all of the existing 
comments, and add a comment to the discussion. 

Task 2: Participating in an existing pictorial discussion. 

Please find the discussion on the McClelland Hall Second Floor Atrium and suggest a chair 
configuration for the space. Usc a medium/wide width red pen to draw your contribution. 

Task 3: Starting a new discussion. 

Please find an appropriate place to create a card and begin a discussion about the snack 
bar outside the First Floor South entrance of McClelland Hall. 

Task 4: Renaming a card. 

Please rename the discussion for the mc (the library) on the Second Floor to something 
else appropriate. 

Task 5: Voting 

Please cast a vote in the discussion about the computer lab in McClelland Hall 335. 

Task 6: Exporting Data 

Please export the text discussion of Classroom 125 into a file called c: \clasroom.125 

Tllank YOIi. We IIave a post evaillation questio"naire for you to fill Ollt. YOllmay take a 
couple o/millutes to play wit" tile software if you like alldyou may lise tile software wllile 
fi/lillg Ollt tile qllestiollltaire. 
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Thank you for agreeing to participate in this study. Before you sit down to use the 
computer we have a few background questions we would like to ask. This should only take 
a couple of minutes to complete. Please check the appropriate box or circle the 
appropriate number. 

I. How well do you normally type (check one)? 
__ Hunt and peck (1 finger each hand) 
__ Rough or casual typing (2 or 3 fingers each hand, about 20 wpm) 
__ Good typing (about 30 wpm mostly error·free) 
__ Excellent typing 

II. How often do you use computer terminals or personal computers for any 
kind of work? 
__ Once or twice a year 

Once or twice a month 
Once or twice a week == Once or twice a day 

__ Several times a day 

m. How often do you send or read electronic mail? 
__ Once or twice a year 

Once or twice a month 
Once or twice a week == Once or twice a day 

__ Several times a day 

IV. How often do you create or modify drawings or pictul'es using graphics 
applications? 
__ Once or twice a year 

Once or twice a month 
Once or twice a week == Once or twice a day 

__ Several times a day 

V. How often do you use a computer to write memos, letters, reports, etc. ? 
__ Once or twice a year 

Once or twice a month 
Once or twice a week 

__ Once or twice a day 
__ Several times a day 

VI. Have you ever used Microsoft Windows? 
Yes 
No 



VII. Have you ever used a Macintosh? 
Yes 
No 

VIII. Have you ever used a Unix workstation with a graphical user Interface? 
Yes 
No 
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IX. If you answered yes to any of the previous three questions, please answer 
the next three questions. 

A. Which environment do you know the best? 
Microsoft Windows 
Macintosh 

__ Unix workstation graphical user Interface 

B. I work In the environment I picked in 9.a 
__ Once or twice a year 

Once or twice a month 
Once or twice B week == Once or twice a day 

__ . Several times a day 

C. I like working in this type of graphical computing environment. 

Strongly 
Agree 

1 2 

Neutral 

3 4 5 6 

Strongly 
Disagree 

7 

X. Have you ever used a collaborative technology (such as GroupSystems)? 
Yes 
No 

If you answered yes to the last question, please answer the following. 

A. How many times have you participated in sessions where 
collaborative software was used? 

1 
2t04 
5 or more 

Please rate the importance of the following characteristics of collaborative 
software. 

B. The ability to have everyone contribute at once. 

Very Not 
Important Important 

1 2 3 4 5 



C. The ability to organize Information for the entire group to see. 

Very Not 
Important Important 

1 2 3 4 5 

D. The ability to minimize dominant personalities. 

Very Not 
Important Important 

1 2 ·3 4 5 

E. The ability to locate data through a text string search. 

Very Not 
Important Important 

1 2 3 

XI. Using a computer causes me to be ... 

More 
Productive 

1 2 3 4 

4 

5 

XII. Most tasks performed using computers take ... 

Less time 
than 

manually 

1 2 3 4 5 

5 

6 

6 

Less 
Productive 

7 

More time. 
than 

manually 

7 

XIII. There is at least one task that I do with the assistance of a computer that 
would be difficult to do without a computer: 

Strongly 
Agree 

1 2 3 4 

Strongly 
Disagree 

5 

XIV. I am glad that I am able to use a computer as part of my work: 

Strongly 
Agree 

1 2 3 4 

Strongly 
Disagree 

5 
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APPENDIX c: POST-TEST SOFTWARE EVALUATION 
QUESTIONNAIRES 

Evaluator # 

This questionnaire attempts to determine your reaction to Group Programmer. 
Please be frank since your feedback is Important to the development of this 
software. Both positive and negative comments will aid the designers in 
understanding how the continue the development of this program. 

Circle the response closest to your opinion if a response is provided. Please take 
the time to write out a brief answer to the open-ended questions when you have 
specific thoughts on a subject. 

Please rate how you felt about the following prototype functions according to 
ease-of-use. 

I. Understanding the environment of a matrix of stacks of cards. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 3 

II. Selecting a stack of cards in which to browse. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 3 

4 

4 

Very Difficult to 
Use or Non

Intuitive 

5 

Very DIfficult to 
Use or Non

Intuitive 

5 



III. Adding a card to the stack of cards. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 

IV. Renaming a card In the stack. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 

V. Selecting a card for discussion. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 

3 

3 

3 

VI. Participating in a text discussion. 

Very easy to 
Use or Intuitive 

1 
Comments: 

2 3 

4 

4 

4 

4 

Very Dlmcult to 
Use or Non· 

Intuitive 

5 

Very Difficult to 
Use or Non· 

Intuitive 

5 

Very Dlmcult to 
Use or Non· 

Intuitive 

5 

Very Dlmcult to 
Use or Non· 

Intuitive 

5 
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VII. Participating in a graphical discussion. 

Veryessyto 
Use or Intuitive 

1 
Comments: 

2 

VIII. Participating in a vote. 

Veryessyto 
Use or Intuitive 

1 
Comments: 

2 

3 

3 

4 

4 

Very DIfficult to 
Use or Non

Intuitive 

5 

Very DIfficult to 
Use or Non

Intuitive 

5 

IX. Exporting information from a discussion to an external file. 

Very essy to Very DIfficult to 
Use or Intuitive Use or Non-

Intuitive 

1 2 3 4 5 
Comments: 

X. Overall use of the environment. 

Very easy to Very DIfficult to 
Use or Intuitive Use or Non-

Intuitive 

1 2 3 4 5 
Comments: 
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APPENDIX D: GROUPSYSTEMS MEETING ROOM 
DEPICTIONS 

24 station meeting facility where LifeQuest Board met. 
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Student Union sessions took place in McClelland Hall 214, a 29 station meeting 
facility. 
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Sixteen station u-shaped meeting table similar to McClelland Hall 430QQ. 
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APPENDIX E: CONTENT CODING RULES 

Coding Rules: 

All comments are divided into one or more ideas. An idea is a complete thought. 
It may be a phrase, a sentence or a pair of sentences. Each idea is coded as 
follows: 

I = Irrelevant 
(I) 

ex: The girl in the second row is cute! 

If the idea is clearly irrelevant to the discussion at hand, it gets coded with an "I" 
and requires no other coding. Otherwise, all comments are coded with marks 
from column one and two. Ideas are coded with marks from column three, only if 
the idea merits such a code. 

Column one 

F = Factual statement 
(FG) 

0= Opinion 
(OP) 

A = Affective statement 
(AP) 

ex: The sky is blue. 

ex: I think the sky is blue. 

ex: I like the blue sky. 

A factual statement is an assertion of fact. The fact may relate to the topic, or to 
the individual's knowledge of the topic. EG: "I have no knowledge of the color of 
the sky." is a factual idea. An opinion is a statement which indicates probability 
or reason, rather than an assertion of fact. "The sky is probably blue" is an 
opinion. Look for hesitations in the assertion of fact to determine if the idea is an 
opinion. Also, a statement is an opinion if it asserts that something will be fact in 
the future. "The sky will be blue tomorrow" is an opinion as it is impossible to 
assert future conditions as fact. An affective statement describes feelings. Note 
that occasionally someone will say "I feeL .. " when it is clearly an analytical 
thought, and sometimes say, "I think ... " when it is clearly a feeling. You need to 
judge whether the statement is more opinion or affect. All relevant ideas are 
coded as one of these three categories. 

Column two 



P = Personal statement 
(FP) 

G = Generic statement 
(FG) 
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ex: I saw the blue sky 

ex: The sky is blue in Arizona 

Allrelevantt ideas are either personal or generic. An idea is personal if it is 
clearly a first person or second person statement. It is generic if it is third 
person. Occasionally a speaker will use the word "you" in a very impersonal 
manner that is almost third person in nature. This would be considered a generic 
statement; such a situation is a judgment call. All relevant ideas are coded as 
one of these two categories. Note that it is possible to have a personal fact or a 
generic opinion ("Most people think the sky is blue.") 

Column three 

S = Strong statement ex: Damn, the sky is blue! 
(FGS) 

H = Attempt at Humor ex: Why did the chicken cross the blue sky? 
J = Justification ex: The sky is blue because of the atmosphere 
Q = Probe question ex: Is the sky ever any other color? 

(FGH) 
(FGJ) 
(FGQ) 

Column three is used only if the idea merits its use. A strong statement is one of 
clear emotional emphasis. Look for emphatic qualifiers and for exclamation 
points. An attempt at humor is a joke (funny or not in your opinion.) A 
justification is an idea that exists to support a previously stated idea. A probe is 
a question that is made to try to elicit additional information from other speakers 
or to try to draw out other speakers. A rhetorical question is not a probe. An off
topic question is not a probe. 

Sometimes it will be helpful to consider the inverse of the statement or question 
in order to see if it is a fact or opinion. Consider the probe example above. It is 
a fact as if it were a statement rather than a question, it would be, "The sky is 
some other color." or "The sky is only blue." If the question were worded, "Does 
anyone think the sky turns colors?", it would then be an opinion. Also beware of 
negatives in statements. If a negative makes a statement confusing, try 
removing it and see what the statement sounds like. 



APPENDIX F: STUDENT UNION POST SESSION 
QUESTIONNAIRES 

Evaluation of Student Union 
Post-evaluation Questionnaire 

Evaluator # 

Focus group evaluation session questionnaire . 

Please answer tile following questions to IIelp us learn from tills arcllitectural planning project. Your 
answers will be IIeld In tI,e strictest confidence. 
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I. Below are some statements abollt the el'aillation session YOII jllst attended. Please circle the nllmber that 
indicates the extent to which ),011 agree with each statement as it pertains 10 YOllr own experience. 

1 stronglv agree 2 agrae 3 slighlly agrea "!l§.J!1ml 5 slighlly disagree 6 disagree 7 §Ironglv disagree 

Note the direction of response: 1 is strong Il1lWment to 7 is strong s!./.§.agreement. 

A N D 

1 2 3 4 5 6 7 A. I was surprised by some of the comments made by other 
evaluation session participants. 

1 2 3 4 5 6 7 B. I feel I am beginning to understand the points of view of 
other evaluation session participants. 

1 2 3 4 5 6 7 C. I contributed substantially to the evaluation session today. 
-; 

1 2 3 4 5 6 7 D. I gained new insights into some of the issues facing 
Student Union planners. 

1 2 3 4 5 6 7 E. I learned a lot during this evaluation session. 

1 2 3 4 5 6 7 F. I offered my contribution on several issues during the 
evaluation session today. 

1 2 3 4 5 6 7 G. The impact of our session's suggestions is important to 
me. 

1 2 3 4 5 6 7 H. I feel satisfied with the process we used at today's 
evaluation session 

1 2 3 4 5 6 7 I. I think we made adequate progress today. 

1 2 3 4 5 6 7 J. When I thought of an idea I was able to contribute it 
without delay. 

Note the direction of response: 11s strong Il1lWment to 71s strong r1i§.agreement. 
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A N D 

1 2 3 4 5 6 7 K. Compared to other meetings I have been in, this 
evaluation session was effective. 

1 2 3 4 5 6 7 L. I was able to express my ideas and comments soon after I 
thought of them. 

1 2 3 4 5 6 7 M. I was stimulated to think of new ideas at today's evaluation 
session. 

1 2 3 4 5 6 7 N. I found myself waiting for others to finish before I could get 
in a comment. 

1 2 3 4 5 6 7 O. I found that many of my ideas or information were also 
being presented by others. 

1 2 3 4 5 6 7 P. I feel satisfied with this evaluation session. 

1 2 3 4 5 6 7 Q. I am unhappy that I decided to attend this session. 

Please rate IIow YOIl/ell abollt tlle/ollowing compllter so/rwarefilllctions according to ease-ol-llse by circling 
the response closest to YOllr opinion. 

II. Understanding the environment of a matrix of stacks of cards. 

Very easy to Very Diff/cult 
Use or to Use or Non-

Intult/ve Intult/ve 

1 2 3 4 5 

11/. Selecting a stack of cards in which to browse. 

Very easy to Very Difficult 
Use or to Use or Non-

Intuitive Intuitive 

1 2 3 4 5 

IV. Selecting a card for discussion. 

Very easy to Very Difficult 
Use or to Use or Non-

Intuitive Intuitive 

1 2 3 4 5 
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V. Participating in a text discussion. 

Very easy to Very Difficult 
Use or to Use or Non-

Intuitive Intuitive 

1 2 3 4 5 

VI. Overall use of the environment. 

Very easy to Very Difficult 
Use or to Use or Non-

Intuitive Intuitive 

1 2 3 4 5 

VII. Please provide any comments you have about tile computer software or the process used to elicit 
Infonnation: 

Thank you for your help! 
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