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PREFACE

ThisHANDBOOK OF INTERACTIVE MANAGEMENT isintended to put in one place and
in modular form much of the material that practitioners need to know about Interactive
Management (IM). It isintended to help bridge an acknowledged gap between the material in the
senior author's 1990 book A SCIENCE OF GENERIC DESIGN: MANAGING
COMPLEXITY THROUGH SYSTEMS DESIGN and the needs of the practitioner or
potential practitioner to translate the science into action in organizations. The practitioner may
find parts of thisHANDBOOK useful in marketing IM to clients or for training others.

The reader who is not familiar with the history of IM will need to know that thereisalarge array
of backup literature that is available. Of special importance are two books. The first book titled
SOCIETAL SYSTEMS: PLANNING, POLICY,AND COMPLEXITY, was published by
Warfield in 1976. It had a very broad systems engineering orientation, and it introduced the
process called Interpretive Structural Modeling (ISM), presanting the theory, methods, and some
initial applications. The 1976 book was subsequently reprinted and part of it will be required
reading for anyone wishing to study thoroughly the nature and processes of IM. The second
book, mentioned in the preceding paragraph, alsorequires recourse to the 1976 book for certain
detailed material relating to the ISM process. This second book provides the scientific basis for
IM. These two books merely cap the literature An extensive set of publications providing
backup detail and applications reporting appearsin The IASIS File: A Bibliography of Books
and Papers R evant to Complexity. This book islocated in the Library of Congress and vaious
university libraries. The documents are accessible in the Library of the Defense Systems
Management College in Fort Belvoir, Virginia

The text begins by responding to the question "What is Interadive Management?'. It continues
by giving the primary set of outcomes from its use, the several levels of success from which users
can choose, the phases through which IM passes, and the roles that areimportant in applying IM.
Then typical types of products that areproduced by using IM are described, and the processes
that are used to produce these products are discussed. The kind of fadlity that is very helpful in
carrying out IM is described. Next several versions of IM Software are discussed, the software
being essential to carrying out the IM processes. The three phases of IM activity are then
discussed in detail.

Evaluation criteria are then given which can be applied to assess the quality of the work being
done in applications, and to assess the performance of various roles with the aim of helping the
actorsto improve their capabilities to work with IM.

In view of theapplications of IM to system design and implementation, it is appropriate to
compare IM with other approaches to systeam design and implementation. Among the approaches
currently being used routinely or experimentally are methods usually associated with Japan.
These include Quality Function Deployment and the so-called "7-QC-Toolsand 7-M-Tools". A
thorough comparison of IM with these methods is presented, along with recommendations for a



Superior process.

Appendix 1 gives an executive overview of IM for orientation of a busy executive who will not
have time to get into many important details. Appendix 2 gives adetailed user guide for using
one of the several versions of the IM software, namely the GMU ISM Software, operating on
IBM compatible PC equipment.

Appendix 3 presents a discussion of group facilitation, with emphasis on activity involving
compl ex issues. Appendix 4 gives acase study showing how to interpret certain products of IM
activity.

Appendix 5 lists qualified practitioners who have varying degrees of experience in goplying IM,
and who are capable of planning and conducting IM work. Appendix 6 gves details of how to
develop an IM Workshop Plan.

Most of the text for this work was written by the senior author. The junior author made major
changes in the organization of the material, and added key comments in various places, based on
her own significant experience in setting up an IM center and applying IM at ITESM (her home
institution in Monterrey, Mexico). She hasintroduced IM on many ITESM branch campuses,
whereit is being applied in strategic planni ng.

This book benefited from research support provided by the Defense Systems M anagement
College, Fort Belvoir, Virginia, and from the Ford Research Laboratory of the Ford Motor
Company. The authors appreciate the support, and acknowledge the cooperation of Professor
Henry Alberts at the Defense Systems Management College and of Dr. Scott Staley, P. E., at the
Ford Research Laboratory of the Ford Motor Company. George Mason University (GMU) has
been the home organization where maost of the work reported in thisHANDBOOK has been
accomplished. The computer equipment made available has greatly facilitated the writing of this
book. Professor Benjamin Broome of the GMU Communication Department has been a
colleague of both authors for several years and his help, which has come in avaiety of ways, is
much appreciated. He has been practicing IM with several Naive American tribesin
cooperation withthe Americans for Indian Opportunity (AlO) as a colleague of LaDonna Harris,
President of AlO, and through this collaboration isbecoming well known as amajor actor in
helping the Native American community become more capable in self-governance.

In lieu of any other institutional support, Rosamond Warfield has been donating her services as
office manager and librarian of the Institute for Advanced Study in the Integrative Sciences at
George Mason University for over four years, and this has helped greatly to make this work
possible.

The senior author isamember of the faculty of The Institute for Public Policy (TIPP) at George
Mason University. Dr. Kingsley Haynes and Dr. Roger Stough of TIPP have given moral
support to thiswork and to the overall goals that this work reflects, whichis appreciated.
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CHAPTER 1 WHAT IS INTERACTIVE
MANAGEMENT ?

Interactive Management (IM) is a system of management invented explicitly to apply to the
management of complexity. It isintended to be goplied intermittently in organizations to enable
those organizations to cope with issues or situations whose scope is beyond that of the normal
type of problem that organizations can readily solve.

The development of 1M is based on the recognition that for coping with complex situations there
isaneed for agroup of people, knowledgable of the situation, to tackle together the main aspects
of concern, to develop a degp understanding of the situation under analysis and to elaborate the
basis for effedive action; all these founded in a spirit of collaboration, commitment and within
the framework of a serious and organized effort.

1.1 CONNECTION TO SCIENCE.

IM isrelatedto a new sciencecalled the " Science of Generic Design”, which provides a
scientific basis for the practiceof IM.

1.2 NEED FOR SPECIAL TRAINING.

Since IM isintended to serve when normal methods fail, it is natural that the practitioners
of IM will require specia training in order to know how to practiceit. The people who provide
this special training will benefit if they understand the Science of Generic Design and know how
it relatesto IM.

1.3 APPLICATIONS TESTING.

The concept of IM was developed a the University of Virginiain 1980. Since that time
the concept has been enlarged somewhat, the practice of IM has spread to many places, and many
applications of IM have been carried out. Before IM was conceived as a system, numerous other
applications of predecessor component parts were carried out, starting in 1974 and continuing
until 1980.

The two principal predecessorsto IM were nominally referred to as Unified Program Planning
(UPP) and Interpretive Structural Modeling (ISM). The former was developed at Battelle
Memorial Institute in 1971, and the latter was also developed therein 1972-73. Most of the
applications in theperiod 1974-1980 were of ISM, but UPP came into useinIndiaat Tata
Consultancy Services Hyderabad |ocation, where it has been applied to significant projects
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1.4 DOCUMENTATION.

IM is one of the most heavily documented systems ever invented. At present, many of
the publications relating to this sulject and to generic design science are located in the IASIS file
of the David Acker Library a the Defense Systems Management College, Fort Belvoir, Virginia..
Annotated bibliographies are available. Two books are availablethat ded with the theory.
Several books are available that deal with applications. Thefile isindexed for computer
retrieval.

1.5 TYPICAL APPLICATION.

In atypical application, some organization has been trying to deal with a complex issue
for some time and has had little success. It then brings this application to a center where IM is
practiced. The staff of this center work with the client to plan the approach to the definition of
the issue and to the design of aternatives for resolving theissue. Some clientswill carry the
work further to choice and implementation of a preferred alternative.

1.6 THREE PHASES.

IM involves three closely-linked IM phases: the Planning Phase, the Workshop Phase,
and the Followup Phase. The Planning Phase identifies the people, information, and facility
requirements for the other two phases. The Workshop Phase involves bringing together a
selected group of participants who have knowledge about the issue or situation. This group
works together in a specialy-designed s tuati on room, under the guidance of askilled IM
facilitator, and with the help of atrained staff. The Followup Phase may involve iteration,
implementation, or both.

1.7 PROCESSES.

The IM processes that are carried out involve substantial communication among the
group members, and typically lead to significant learning about the issue or situation, as the
participants learn from each other during the fadlitated processes. All work is careully
documented.
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1.8 DISTINCTIVE FEATURES.

IM is sometimes confused with work done involving groups at other organizations who
are not practicing IM. There are quite afew locations where special facilities have been set up
for working with groups. Also some software has been written for use in these organizations.
Typically these organizations deal with issues that are considerably smaller in scope than those
for which IM was constructed.

Such organizations may even use some of the methodology that isused in IM. However they
typically place much less emphasis on constructing and rationalizing the logical relationships
among aspects of the problem, and much more on rapid achievement of numerical results.

When asked to identify the scientific basis for what they are doing, they usually cannot offer any
good answer.

The emphasis they place on the use of a highly-trained facilitaor is usually much lessthan is
donein IM, and some of those organizations actually see the computer asthe group facilitator. In
contrast, in IM the computer is seen as a significant aide to the IM facilitator.

Such organizations typically are hardware-driven and software-addictive, as opposed to being
driven by humanistic concerns and behavioral research results. As evidence of the hardware
drive, most of these organizations require that each participant use a computer most of the time,
and that all participants use computers simultaneously. Since computer manufacturers have been
the primary sponsors of such work, it is clear that this practice is consistent with the desire for
manufacturersto sell machines. In the practice of IM, it is common that only one computer will
be used, and aterminal will be used for recording purposes. Participants are not asked to operate
computers, but instead are asked to concentrate on thinking and rendering their best thoughts
verbally as they engage in joint leaming with their co-participants.

As part of the documentation of IM and its underpinning Science of Generic Design, the
connection of thiswork to the main flow of scientific thought has been a constant goal. The
foundations of the Science of Generic Design can largely be traced to specific research, some of
which started as early as 400 B. C., and some of which has been carried out during the
development of the design science. Hardly any of the other organizations engaged in group work
are able to connect much of what they do to the corpus of scientific knowledge.
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1.9 PRINCIPAL PRODUCTS.

The principal tangible IM products are typically logical structures, which may also be
called "maps’ or "patterns’, and which reveal significant aspects of the issue or the aternatives
that are invented for its resolution.

It isin the part of thiswork in which the participants design alternatives that the benefits of the
Science of Generic Design, as goplied in IM, may be most distinctive from other kinds of activity
in which groups engage.

On the other hand, the learning that takes place among the participants during an IM session can
also be regarded as one of its primary products; it iswithin the context of sharing together the
various points of view and information that the different participants bring to the table, that the
final results are shaped, and the people reach the required shared understanding of the situation
for devel oping serious commitment to the issue in hand.

1.10 INTELLIGENCE, DESIGN, AND CHOICE.

Asoriginaly conceived, IM involves the managerial functions of Intelligence, Design,
and Choice, as set forth by H. A. Simon around 1960. These functions are modularized
separately in the group process work, but each is emphasized as a key aspect of the work, and the
modules are strongly connected from alogicd point of view. Each of these functions will be
found in each of the three phasesof IM, but the relative emphasis will shift from one phase to
another.

1.11 COOPERATION BREEDS SUCCESS.

Typicaly IM works best when there is close cooperation and interaction between the staff
of the center tha practices IM and the client organization. Such interaction must teke place in al
three phases for best results.

1.12 INSTALLATION OF IM.

This Handbook primarily discusses the situation where a professional organization
provides IM servicesto aclient organization. Thisisthetypical situation in which IM will be
introduced to an organization not accustomed to its application. Nonetheless the ultimateaim is
that those organi zati ons that can anticipate an ongoing need for its appli cation will "ingtal" IM
within their organization. Thiswill involve education and training of any existing staff of the

4
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client organization who will become part of the service unit that provides IM services within that
organization. It isalso possible that some staff of the IM organization that provided initial
services to the dient organization will migrate to the client organization. Such migrationis
likely to prove a healthy development to ensurecontinuity of IM practice, and to help develop
and maintain standards of quality in its practice within the receiving organization.

1.13 SOME APPLICATIONS OF IM.

Hundreds of applications of IM have been carried out in many locations. Table 1.1 lists

some of these as away to help the reader see the variety availablein using IM. These are listed
in approximate reverse chronological order, the most recent having the lower numbers. (When
organizations appear more than once in the last column, full identification is given only in the

initial listing.)

TABLE 1.1

SOME APPLICATIONS OF INTERACTIVE MANAGEMENT

No.

Type of Application

Managing Actor(s) or
Organization(s) or Both

Project Plan for a Canadian University (1992)

1 Systemwide Planning for Analytical Powertrain (1992-93), Dr. Scott Staley, Ford Motor
Rapid Response Manufacturing Joint Application Development Company Research Laboratory,
(1993), and Product Information Management at Ford (1994) Dearborn, M|
2 Design of the Strategic, Managerial, and Operational Plans for Dr. Alexander Christakis;
the National Oceanicand Atmogpheric Administration (NOAA) Christakis, Whitehouse, and
Coastwatch Program's Inter-Agency Satellite Ocean Color Project | Associates, Ltd., (CWA),
(1992) Berwyn, PA
3 Definition of Stakeholder Issues to be Considered in the David J. M ackett, Southwest
Development of a Comprehensive Fishery Management Plan for Fisheries Science Center
Pacific Coastal Pelagic Fisheries(1992) (SWFSC), LaJolla, California
4 Make-or-Buy Decision Process for $250M silicon foundry (1992) | Dr. Cliff Saunders, The
Saunders Consulting Group
(SCG), Ottawa, Ontario, Canada
5 Redefinition of Mandate for Large Software House (1992) Dr. Cliff Saunders, SCG,
Ottawa, Ontario, Canada
6 Requirements Analysis and Mission Definition for Government Dr. Cliff Saunders, SCG,
Department (1992) Ottawa, Ontario, Canada
7 Development and Implementation of Large Multi-Stakehol der Dr. Cliff Saunders, SCG,

Ottawa, Ontario, Canada
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8 Design of Intemational Recruiting Campaign for Multinational Dr. Cliff Saunders SCG,
Company (1992) Ottawa, Ontario, Canada

9 Designing an Action Plan in Anticipation of Bringing a Dr. Alexander Christakis and
Pharmaceutical Product to the Market With Speed and Prudence Mr. Robert J. Whitehouse
(1992) (CWA), Berwyn, PA, and

Schering-Plough, Inc.
10 Policy Directives for a Telecommunications Holding Company Dr. James Wright, University of
(1992) S&o Paulo (USP), Brasil, Prof.
Bruce Johnson, Fundacao
Instituto de Administracio
(FIA)-USP; TELEBRAS
11 Intervention in a Building Services Co-Partnership (1992) Prof. Derek Hitchins, Royal
Military College of Science,
(RMCS), Shrivenham, England

12 Community-Based Design for the Future of the Pawnee lola Hayden, Oklahomans for
(Oklahoma) Tribe: Problem Definition, Vision Statement, and Indian Opportunity (O10),
Integraed Plan (1992) Normal, Oklahoma & Benjamin

J. Broome, Communication
Department, George Mason
Universty (GMU)

13 Community-Based Design for the Future of the Apache lola Hayden (OIO) and
(Oklahoma) Tribe: Problem Definition, Vision Statement, and Benjamin J Broome (GMU)
Integrated Plan (1992)

14 Planning a Hospital's Growth to the Y ear 2000 (1992) Dr. James Wright, USP and

HCRP

15 Impact of Information Technology on Organisaion Structures Mr. S. K. Batra, Tata

and Processes (1991-1992) Consultancy Services (TCS), as
part of doctorate work on the
subject

16 Designing a Strategic Plan for Privatizing Three Companiesin Dr. Alexander Christakis
Greece (1991) (CWA), Berwyn, PA, and

Spyros M egéapanos,
EUROTRAN SFORM , Athens,
Greece

17 Designing Improvements for the Human Performance Dr. Alexander Christakis

Enhancement Systems of Niagara-Mohawk Power Company
(1991)

(CWA), Berwyn, PA and Paul
Wilde, Niagara-Mohawk Power
Company, Syracuse NY
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18 Social and Economic Development in the Area of the New Carmen Moreno,
Bridge Betweenthe U. S. A. and Mexico (1991) Roxana Cérdenas, Instituto
Tecnologico y de Estudios
Superiores de Monterrey
(ITESM), Monterrey, N. L.,
M exico--FIDENOR
19 Planning for a Total Quality Program at Quimica del Rey, Carmen Moreno,
S. A. (1991) Carlos Villanueva, ITESM --
Quimicadel Rey
20 Development of Objectivesand Intent Structures for an Urban Prof. Derek Hitchins, RMCS,
Police Force(1991) Shrivenham, England
21 North American Defense Industrial Base Critical Technologies Prof. Henry Alberts, Defense
Workshop (1991) Systems Management College
(DSMC), Fort Belvoir, VA
22 Concurrent Engineering Workshop (1991) Professor Henry Alberts DSMC
23 Contractor Integrated Technical Information Service (CITIS) Professor Henry Alberts DSMC
Workshop (1991)
24 Defense Industrial Base Workshop (1991) Professor Henry Alberts DSMC
25 Klamath River Basin Fisheries Task Force: Design of a David J. Mackett, SWFSC, La
Watershed-based Task Force M anagement System for Carrying Jolla, CA
out the Klamath River Basin Fishery Regoration Program (1991)
26 Klamath River Basin FisheriesTask Force: Definition of David J. Mackett, SWFSC, La
Priorities for Implementing Policies of the "Long-range Jolla CA
Restoration Plan" (1991)
27 Design of an Inter-Agency Cooperative System for Planning and David J. Mackett, SWFSC, La
Execution of Tuna Research and M anagement in Response to Jolla, CA
Changes in the Magnuson Fisheries Conservation and
Management Act (1991)
28 Design of an Improved Planning and Budgeting System for the David J. Mackett, SWFSC, La
National Marine Fisheries Service (1991) Jolla CA
29 Department of Defense Fuze Industry Workshop (1991) Dr. Alexander Christakis and
Mr. David Dierolf, Inditute for
Defense Analyses (IDA)
30 Planning for the Department of Systems Science at City Ross Janes, Ken Hammer,
University (London, England) (1991) Interactive M anagement Unit
(IMU), City University (London,
England)
31 Strategy for Developing Critical Technical Expertise for Hand Dr. Cliff Saunders, SCG,

Tool Manufacturer (1991)

Ottawa, Ontario, Canada
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32 Product Enhancement Plan Based on 1,000 |deas Generated from Dr. Cliff Saunders SCG,
Focus Groups (1991) Ottawa, Ontario, Canada
33 Objectivesfor theElectric Utility R&D Center (1991) Dr. James Wright, U SP, Prof.
Bruce Johnson, FIA-USP;
CEPEL
34 Community-Based Design for the Future of the lola Hayden, OlIO & Benjamin J.
Cheyenne/Arapaho (Oklahoma) Tribe: Problem Definition, Broome, GMU
Vision Statement, and Integrated Plan (1991)
35 Promoting Greater Participation in Comanche Tribal Governance | Ladonna Harris, Americans for
(1991) Indian Opportnity (Al10),
Washington, D. C., and
BenjaminJ. Broome, GMU
36 Design of a Tribal Issues Management System (1991) LadonnaHarris, AIO, lola
Hayden, Ol10, and Benjamin J.
Broome, GMU
37 Proposal for the Restructuring of thePort of Santos (1991) Dr. James Wright, U SP, Prof.
Bruce Johnson, FIA-USP;
Longshoremens' Union
38 Implications of Vocational Training for Advanced T echnology in | S. K. Batra of TCS; International
India (1990-1991) Labor Organisation/Asian and
Pacific Skills Development
Programme
39 Impact of Telecommunication and Data Services on Software S. K. Batra of TCS; Atwater
Services(1990-1991) Institute, Montreal, Canada
40 Development of Integrated Cooperative Development Project for S. K. Batra, TCS; and
Two Districts of a State of India (1990-1991) Department of Cooperatives of
the Government of Himachal
Pradesh, India
41 Developing SystemsEducation & the ITESM System (1990- Carmen Moreno,
1991) Roxana Cardenas ITESM
42 Redesigning the Defense Acquistion System (1990-91) Prof. Henry Alberts (DSMC)
and Dr. Alexander Christakis,
CWA, Berwyn, PA
43 Operational Planning a the International Division of BANORTE Ma. Carmen Temblador,
(1990) Carlos Villanueva, Roxana
Cérdenas, ITESM--BANORTE
44 Strategy Setting for a Telecommunications Equipment Dr. James Wright, U SP, Prof.

Manufacturer (1990)

Bruce Johnson, FIA-USP, NEC
do Brasil
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45 Establishing anIndustrial Policy for the Electric Utilities Sector Dr. James Wright, U SP, Prof.
(1990) Bruce Johnson, FIA-USP;
ELETROBRAS
46 Directives for Redructuring a Medicd School Curriculum (1990) | Dr. James Wright, USP; FMRP-
USP
47 Characteristics and Identity of the Organization Development Ross Janes, Keith Ellis, Ken
Group of a Professional Management Consultancy (1990) Hammer, IMU, City University
48 Investigation of Nuclear Unit 2 Design I ssues (1990) Dr. Alexander Christakis
(CWA), Berwyn, PA, and Jack
Benson, Niagara-Mohawk
Power Corporation, Syracuse
49 Klamath Fishery Management Council: Strategic Plan for the David J. Mackett, SWFSC, La
Management of the Harves of Anadromous Fish Populations of Jolla CA
the Klamath River Basin (1990)
50 Smart Munitions Acquisition Management (1990) Dr. Alexander Christakis, Center
for Interactive Management
(CIM), George Mason
Universty (GMU)
51 Architecture of a New Object-Oriented Programming Language Dr. Cliff Saunders, SCG,
(1990) Ottawa, Ontario, Canada
52 Objectives and Priorities for aQuality Program in a Regional Richard Jeffery, PA Consulting
Bank in the United Kingdom (1990) Group, London, England
53 Problem Definition and Goal Setting for the Economic Future of Ladonna Harris, A10O, and
the Menominee Tribe (1990) BenjaminJ. Broome, GMU
54 Problem Definition and Resolution for Comanche Tribe (1990) Ladonna Harris, A10; Kenneth
Saupity, Comanche Tribe; and
BenjaminJ. Broome, GMU
55 Broadcasting Standards Set for a National Body (1990) Dr. Cliff Saunders SCG,
Ottawa, Ontario, Canada
56 Diagnostic Study on the Energy Sector of Ghana (1989) S. K. Batra, TCS, and the
Technology Transfer Centre,
Council of Scientific and
Industrial Research, Ghana
57 Designing a Universty Centre for Enterprise Management (1989) | Ross Janes, Prof. Derek
Hitchins, Richard Jeffery, Ken
Hammer, IMU, City University
58 Issues, Objectives, and Priorities for a University Department of Ross Janes, Ken Hammer,

Civil Engineering (1989)

Richard Jeffery, IMU, City
University
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59 Solutions and Prioritiesfor a Community-Based Speech Therapy Richard Jeffery, Ross Janes, Ken
Service in a Health Authority (1989) Hammer, IMU, City University
60 Strategic Plan for Research Needed to Meet the Goals of the David J. Mackett, SWFSC, La
Convention for the Conservation of Antarctic Marine Living Jolla CA
Resources by the Y ear 2000 (1989)
61 Design of a United States Agency for International Develop ment David J. Mackett, SWFSC, La
Program for Developing and M aintaining Viable Fisheriesin Jolla CA
Developing CountriesUtilizing Fish Aggregating Devices
(FADs) (1989)
62 Design of an Adminidrative Information Management System for | David J. Mackett, SWFSC, La
the Southwest Fisheries Science Center (1989) Jolla, CA
63 Research Initiaivesin the Photonics Field (1989) Dr.David Keever, CIM, GMU
64 Implementation Plan for Organizational Redesign (1989) Dr. Cliff Saunders, SCG,
Ottawa, Ontario, Canada
65 Identification of New Product Opportunities Based on "L ead Dr. Cliff Saunders SCG,
User" Studies (1989) Ottawa, Ontario, Canada
66 Forum on the Future of Pediatric Nursing: Looking Toward the Dr. Alexander Chrigtakis, CIM,
21st Century (1988) GMU, and Professor Veronica
Feeg, Department of Nursing,
GMU
67 Planning for the Short Course Unit of City University (1988) Richard Jeffery, Ross Janes,
IMU, City University
68 Setting Requirements and Priorities for a Speech Therapy Service | Richard Jeffery, Ross Janes,
in a District Health Authority (1988) IMU, City University
69 Long-Range Planning Guidebook for the Communication Dr. Benjamin J. Broome, and
Department, George Mason University (1988) Dr. Don Boileau,
Communication Dept., GMU
70 Developing aDesign Culture in Higher Education (1988) Dr. Alexander Chrigakis, CIM,
GMU, and Dr. loanna Tsivakou,
University of the Aegean
71 Shared Governance in Selected Pennsylvania School Districts Dr. Alexander Chrigakis, CIM,
(1988) GMU
72 Human Service Needs: Setting Priorities for Fairfax/FallsChurch | Dr.Alexander Chrigakis, CIM,
United Way (1988) GMU
73 National Atmospheric Administration/National Marine Fishe- ries | David J. Mackett, SWFSC, La
Service Program Development Plan for California Cur- rent and Jolla CA
Pacific Oceanic Regional Marine Ecosystems (1988)

10
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74 Design of the SWFSC's Eastern Tropical Pacific Dolphin Survey David J. Mackett, SWFSC, La
(1988) Jolla, CA
75 Operational Plan for National Marine Fisheries Service Research David J. Mackett, SWFSC, La
on the Demersal Fishery Resources of the California Current Jolla, CA
Ecosystem (1988)
76 Joint US/Canada Strategic Plan for Research on the International David J. Mackett, SWFSC, La
Squid Drift-Gillnet Fishery and Protected Species Entanglement Jolla CA
Problem in the North Pacific (1988)
77 Business Planning Workshop for the Regional Managers of an Ross Janes, Keith Ellis,
Industrial Training Board (1987) Department of Systems Sciences
(DSS), City University (London)
78 Priority Setting for a County's Highway Scheme (1987) Ross Janes, DSS, City
University (London)
79 Department Chain Objectives (1987) Dr. James Wright, U SP, Prof.
Bruce Johnson, FIA-USP, SUSA
Group
80 Operational Plan for SWFSC Research on Tunas and Large David J. Mackett, SWFSC, La
Pelagics(1987) Jolla, CA
81 Strategic Plan for a Joint State of California/National Marine David J. Mackett, SWFSC, La
Fisheries Service Program for Marine Recreaional Fisheries Jolla, CA
(1987)
82 Operational Plan for Improving the Availability to the Scientific David J. Mackett, SWFSC, La
Community of the Historical Ichthyoplankton Data Base of the Jolla CA
California Cooperative Oceanic Fisheries Investigaion (1987)
83 American Public Power Assciation Fuel Cell Market Workshop Dr. Alexander Chrisakis, CIM,
(1987) GMU
84 Building a Consensuson a Winnebago Self-Sufficiency Plan Ladonna Harris, A1O; Reuben
(1987) Snake, Chairman, Winnebago
Tribe; and Dr. Alexander
Chrigakis, CIM,GM U
85 Designing a Computer Science Curriculum for the 21st Century Dr. John N. Warfield, Dr.
(1987) Alexander Christakis, and Dr.
David Keever, CIM, GMU
86 Planning for the Department of Systems Science at City Ross Janes, DSS, City
University (1986) University (London)
87 Strategi ¢ Planning for the National M arine Fi sheries Service's David J. Mackett, SWFSC, La

Research Program on Tuna Resources (1986)

Jolla, CA

11
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88 Straegic Objectives for the So Paulo State Bank - BANESPA Dr. James Wright, U SP, Prof.
(1986) Bruce Johnson, FIA-USP;
BANESPA
89 Operational Planning for the Analysis of Tuna Vessel Observer David J. Mackett, SWFSC, La
Data for Porpoise Stock Assessment (1986) Jolla CA
90 Investigation of Forces of Change in the Hawaiian Aku (Skipjack | David J. Mackett, SWFSC, La
Tuna) Fishery (1986) Jolla CA
91 Moving Toward a Consensus for Nursing in Virginia (1986) Dr. Alexander Chrigakis, CIM,
GMU
92 Redesigning the N ational M arine Fi sheries Service for the 1990's | Dr. Alexander Chrigakis, CIM,
(1986) GMU
93 Identifying and Mapping Tribal Governance | ssues (1986) Ladonna Harris, A1O and Dr.
Alexander Chrigakis, CIM,
GMU
94 Southwest Fisheries Science Center's Affirmative Action Plan David J. Mackett, SWFSC, La
(1986) Jollg CA
95 Planning for an Industrial Training Board Development Team Ross Janes, DSS, City
(1985) University (London)
96 Setting and Structuring Objectives for an Industrial Training Ross Janes, Prof. Philip
Board Fellowship Program (1985) M'Pher son, DSS, City University
(London)
97 Factors Affecting the Expansion of a Military Reserve Force Ross Janes, Brian McCormack,
(1985) DSS, City University (London)
98 Planning for the Management Support D epartment of a City Ross Janes, Prof. Philip
Police Force(1985) M'Pher son, DSS, City University
(London)
929 Tuna Fisheries Forum (1985) Dr. Alexander Chrigtakis, CIM,
and M r. David M ackett,
SWFSC, La Jolla, CA
100 Agricultural Research Service Management Retreat (1985) Dr. Alexander Christakis,
Interactive Management
Corporation
101 Operationa Plan for the Southw est Fisheries Science Center's David J. Mackett, SWFSC, La
Pacific Coast Groundfish Research Program a Tiburon and La Jolla CA
Jolla, CA (1985)
102 Strategic and Operational Planning for a Joint State of David J. Mackett, SWFSC, La
Califomia/National Marine Fisheries Service Program for Jolla CA
Research and Management of Coastal Marine Mammal's (1985)

12
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103 Strategic and Operational Plan for a Research Program on the David J. Mackett, SWFSC, La
Fisher Resources of Pacific Seamounts (1985) Jolla CA
104 Strategic Plan for Fisheries Habitat Research and Conservation in David J. Mackett, SWFSC, La
Hawaii (1985) Jolla CA
105 Planning for a Technical Advisory Committee of a Professional Ross Janes, Prof. Philip
Engineering Institution (1984) M'Pher son, DSS, City University
(London)
106 Strategic Planning for the N ational Fisheries Service's Pacific David J. Mackett, SWFSC, La
Coast Groundfish Research and Management Program (1984) Jolla, CA
107 Plan for Research Program for the Recovery of the Endangered David J. Mackett, SWFSC, La
Hawaiian Monk Sed (1984) Jolla CA
108 Strategic Planning for the New Management Regime for the David J. Mackett, SWFSC, La
Tuna/PorpoiseFishery (1984) Jolla CA
109 Non-Industrial Private Forest Lands Forum-Issues, Options and Dr. Alexander Chrigakis, CIM,
Responsibilities, U. S. Forest Service (1983) UVA, and M r. Robert
McDonald, U. S. Forest Service
110 Sugar Cane Harvest Extendon--Bottlenecks and Critical Issues Dr. James Wright, U SP, Prof.
(1983) Bruce Johnson, FIA-USP; |AA-
MIC
111 Definition of the Mission of the Southwest Fisheries Science Dr. Alexander Chrigakis, CIM,
Center and the Development of the Strategy for Carrying it Out University of Virginiaand D avid
(1982) J. Mackett, SWFSC, La Jolla,
CA
112 Business School Curriculum: Course Precedence R equirements Dr. James Wright, USP
(1982)
113 Impacts of Brazil's Fuel Alcohol Program (1981) Dr. James Wright, USP
114 Long-Range Planning Workshop for Saudi Arabian National J. N.Warfield,R. L. Walle, K.
Center for Scienceand Technology (SANCST) (1980) Kawamura, and Hashim Y emani
of SANCST
115 Making Decisions on Reducing Public Expenditures: Kent City Dr. Carl M oore, K ent State
Council (1979) University, Kent, OH
116 Structure of Technology Assessment (1975) Dr. Alexander Christakis and
Sherry Arnstein, Academy for
Contemporary Problems,
Columbus, OH
117 Management of the Learning Disabled (1975) Dr. Robert J. Waller, Univ. of

No. lowa, Cedar Falls, |A
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118 Climax Agriculture in the Sahel Region of Africa (1975) Professors Zamierowski,
Hornbach, and Fitz, Univ. of
Dayton, Dayton, OH

119 Priority-Setting in Urban SystemsManagement (1974) Dr. Robert J. Waller, Univ. of
No. lowa, Cedar Falls, |A

120 Transportation Planning for Dayton, Ohio (1974) Brother Raymond Fitz, Kettering

Foundation, Dayton, OH
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STUDY QUESTIONS
CHAPTER 1. WHAT IS INTERACTIVE MANAGEMENT?

1.

2.

8.

0.

What is Interactive Management?

WhenisIM intended to be used?

What is the main reason for the devd opment of IM?

What provides thescientific basis for IM?

What do practitioners of IM need?

Over what period of time has testing of IM or components of IM occurred?
What were the two principal predecessors of IM?

Where is the most compl ete information base on IM located?

What istypical about situations where IM might be used?

10. How can IM be distinguished from other kinds of management prectices?

11. What are the principal products (tangible and intangible) of IM?

12. What three primary managerial functions are supported by IM?

13. What is meant by "install ation of IM"?

14. In what countries or states of the USA has IM been used?
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CHAPTER 2 IM OUTCOMES

For convenience in understanding IM and in organizing for its use, the outcomes of IM work
have been placed in three major categories. These are (8) Definition, which refersto
constructing athorough definition of the situation that is the focus for the work; (b) Alternative
Designs, which refers to constructing in a prescribed format two or more alterndive designs
aimed at correcting the undesired conditions in the defined situation, or otherwise to determine
the new possibilities that might be open in that particular situation; and (c) Choice of a Design,
which refers to the studied selection of one of the alternative designs as the basis for
implementing the desired corrective measures.

In each particular case, the possible outcomes of IM are carefully defined in order to suit the
specia requirements of the situation, but keeping in mind that in most cases these outcomes
follow the general sequence that has been established for the management process: Intelligence
(definition), Design (alternative designs), and Choice (choice of adesign).

2.1 DEFINITION.

Interactive Management (IM) can be used to define a complex issue, problem, or
situation. When used in thisway, IM isintended to support the following:

® Description of Context. The description of the context within which theissueisto be
explored

® |dentification of Components. Identification of the componentsthat are involved in the
definition

® Construction of Patterns. Construction of patterns that show how the components are
related

® |nterpretation of Patterns. Interpretation of the patterns tha are produced, to gain a good
understanding of the definition, and to get insight into the requirements for designing
alternatives to resolve the issue

® Mapping on Patterns. Mapping of information onto patterns to help illuminate aspects of
the patterns

The most common products that arise from using IM to develop adefinition aresets and
structural patterns. The sets are usualy the following:

® Sets of component problems
® A set of component problem types

17
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The most common structural patterns produced are:

® A problematique (a pattern that shows how the problems are related to each other)
® A problem field (apattern that showshow the problems subdivide into problem types)

Other possible sets could include:

® A set of objectives
® A set of organizations

Another possible structural pattern that could be produced is an intent structure (showing how
the objectives are related)

The most common types of mapping onto patterns produced with IM are the following:

® Organizations mapped onto either problematiques or problem fields
® Problem types mapped onto problematiques

Occasionally it will prove beneficial to assess theintensity of relationships. \When thisis
appropriate, another type of mapping can teke place: Intensity numbers mapped onto
problematiques or intent structures

The interpretation of the products of IM, as applied in definition work, requires a careful study of
those products and especially the relationships portrayed therein. If the products contan cycles,
asisvery frequently the case, methods of cycle resolution may be considered. These include the
method of simplifying structures by the use of thresholds and the method of geodetic cycles' .

Focus is provided by the creation of the fol lowing:

® A context statement, which guides all the work
® One or more triggering questions’, which guide the production of sets
® One or more generic questions’ , which guide the production of structural patterns

These items are jointly devel oped by (@) the person who will plan (and often conduct) the IM
work activity, i.e., the Group Activity Planner, and (b) the IM Broker.

The group activity typically consists of a small number of action modules carried out in a
planned sequence. Each action module will be drawn from the IM Processes (Chap. 7), and each
will produce a particular product of the kind discussed previoudly in this section. For example,
the Nominal Group Technique (NGT) module will always be used to produce a s4; and the set
will often be component problems or oljectives.
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The specific action modules used, and the sequence in which they will be used, will be
determined in the light of the particular situation that is to be the focus of the work.

2.2 ALTERNATIVE DESIGNS.

Interactive Management (IM) is used to construct alternative designs for resaving some
complex situation or issue, or to concave away of creating some atifact or system.

Before engaging in a process to construct aternative designs, it is expected that IM will have
been used to define the situation. In the process of definition, participants will have introduced
their concepts about the situation being explored. Through dialog, the collective best ideas of
participants will have emerged as part of the definition, and the incorrect or fuzzy ideas that
participants held at the outset will have been recognized as incorrect or sharpened to make them
useful. Participants will have become aware of critical relationships among factors, and can teke
these into account as they dedgn alternatives.

The design of alternatives begins with the generation of optionsin response to atriggering
guestion. These options will typically be small in scale with respect to the large issue or situation
being dealt with. (A design will involve a collection of compatible options.) Production of
between 40 and 120 optionsis alikely result of using the Nomina Group Technique. The
Nominal Group Technique (NGT) will be used to facilitate the generation and clarification of
options.

Oncethe options are al clarified, a preliminary vote can betaken to see which are deemed the
most important. This vote will split the set of options into two parts. those receiving at least one
vote from at least one participant (Subset A) and those receiving no votes from any participant
(Subset B).

The members of Subset A will be divided into categories which may emerge as design
dimensions. Thiswork is described as "constructing an Options Field" (e.g., see page 296).
The process used for this purpose is Interpretive Structural Modeling (ISM).

Once the categories are identified and named, the question is raised as to whether each category
is essential to the definition of an alternative. If so, it becomes adesign dimension. If not itis
removed from the Options Field.

Design dimensions are then examined to see whether they are dependent or not, using ISM. Two
dimensions are dependent if and only if the choice of some option in one of them rules out the
choice of some option in the other. A et of dependent dmensionsis calleda"cluster”. All
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clusters areidentified. Dimensionsthat fall in a cluster are grouped.

The set of clustersisthen placed in asequence, usingISM. Thefirst cluster in the sequenceis
the one from which options will be chosen first in constructing a design alternative. The second
cluster is the one from which options will be chosen next, and so on.

Once a sequence is determined far the clusters, asequence of thedimensionsin eachcluster is
selected. Since dusters are usudly small, the sequencing of dmensionsin a cluste can probably
be done without using ISM.

After all the foregoing structuring has been done, the product is a "“triply-structured quad™.

It is then appropriate to consider whether it is desirable to repeat this process for one or more of
the options. If the means of implementing an option is sufficiently unclear that it requires
elaboration, the result could be to construct a new triply-structured quad that would overlgp the
first one produced. The top member of the new quad woud be the unclear option. This would
yield a "tapestry” formed from two quads. Additional quads might be added to the tapestry as
needed.

Once the entire structure is finished, attention is turned to the choice of options. One or more
options will be chosen from each dimension, following the choice sequence established earlier.
As each option is chosen, the choosing is documented by drawing the selection line from the
bullet in front of the option down to the Tie Line. In thisway, agraphic image unfolds before the
group, showing which option(s) have been chosen in each dimension. After the options have
been chosen in every dimension, the result becomes an " Options Profile", which is a graphical
representation of one design alternative.

It is reasonable to write an explanation of this particular alternative to accompany the graphic.
Other design alternatives may be developed in the same way, perhaps by other groups. It may be,
for example, that the group that did the definitional work can be split into two or more groups
and each smaller group can condruct and describe one or more Option Profiles.

At the conclusion of thiswork, areport can be prepared that contains the definitional work, a

description of the design alternatives that have been invented, and a writeup of the graphic that
explains the choices that were made.
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2.3 CHOICE OF A DESIGN.

Action to choose a particular desi gn begins with the avail ability of two or more design
aternatives. The documentation that describes these alternatives will include the results of prior
work to defi ne the situation and prior work to create the design alternatives. The methodol ogy
used to make an initial design choice isthe Tradeoff Analysis Methodology (TAM)®. This
methodology leads to bar charts which compare all pairs of available design alternatives. The
comparisons show total scores for each alternative, derived from the scores on each of the criteria
used to make the comparisons.

Sometimes the choice made using the TAM will be the one selected for implementation. More
likely the choice will be the basis for a more detaled study, usng appropriateanalyticd tools, to
verify the reasoning behind the initial choice.

The selection of aiteriamust be done before the choice is explored. Idea generation methods,
e.g., the Nominal Group Technique, may be used to arrive a a set of criteria. Criteriamay be
quantitative or qualitative, depending on the nature of the attribute that is being scored.

2.4 OTHER RELEVANT OUTCOMES.

Besides the spedfic categories of outcomes tha has just been mentioned, it isworth
noting that no matter in which category of the above the IM work may be concentrated, other
important aspects of the outcomes that are obtained with 1M are the foll owing :

® The learning that takes place among the participants. Since the group of participantsis
engaged in afocused and structured dialogue, IM provides the framework for areal and

deep understandi ng of the situation that is under consider ation; the people engaged in an IM
activity are exposed to ared sharing of ideas and information, and thus are actively

learning about the issue at hand.

® Commitment to the decisions taken. Because of the fact that the definition of the situation
and the design and choice of aternatives are made participatively, the decisions taken by the
group are their own decisions; only through this kind of approach can a genuine

commitment be achieved. In turn this commitment leads to a better basis for the

implementation of the decision within the organization.

® Documentation. During the IM process the information generated by the participants and

the decisions taken are being recorded and organized. The documentation obtained provides

the basis for alarger diffusion of the outcomes and also for keeping a good "memory" of the
rationales and main i ssues cond dered during the IM activity.
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NOTES

1. See: John N. Warfield, Societal Systems: Planning, Policy, and Complexity, (SSPPC)
Salinas, CA: Intersystems, 1989.

2. See: John N. Warfield, A Science of Generic Design: Managing Complexity Through
Systems Design, (ASOGD), First Edition, Salinas, CA: Intersystems, 1990; Second Edition,
Ames, lowa: lowa State University Press, 1994.

3. See: ASOGD, page 517.
4. See: ASOGD, pages90 and 172.
5. See: ASOGD, page 240.
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STUDY QUESTIONS
CHAPTER 2. IM OUTCOMES

1. What are the three major categories of outcomesof the use of IM?

2. What five functionsis IM intended to support in arriving at definitions of complex
situations?

3. What are typical setsthat are produced when using IM to develop a definition?
4. What are typical structural patterns produced when using IM to develop a definition?
5. What provides focusto IM work?

6. Who develops the "focus providers' for IM work?

7. What should occur before IM is used to produce alternative designs?

8. How does the design of an alternative begin?

9. What processis used to generateand clarify the set of options?

10. What process is used to split the set of options into two parts?

11. What is meant by "construction of an Options Field"?

12. What process is used to construct an Options Field?

13. What is meant by a"design dimension"?

14. How is interdependency of design dimensions defined?

15. What name is given to a set of dependent dimensions?

16. What is a "triply-structured quad"? What are the three structuring concepts?

17. What should occur before starting the process of choosing adesign?
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18. What processis used to make an initial design choice?

19. What must be done before exploring a choice?
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CHAPTER 3 IM SUCCESS LEVELS

3.1 LEVELS OF SUCCESS.

Success in anything is always a mater of how the term "success" is defined with respect
to the particular situation. Experience shows that successin using IM can be defined legitimately
in at least five ways, largely because of the nature of complex issues and the wide variation in the
status of such issues at the time the application of IM to them is considered.

By virtue of their very nature, complex issues are never well understood at the beginning of their
consideration. Normally one cannot initially predict which level of success will be attained.
Ability to predict may improve significantly after each pass through the three Phases of IM .

The following distinguishable levels of success are listed in the order of progressively more
in-depth conseguences of workingwith the issue usingIM:

Level 1. Learning more about what is involved in approaching the issue (the lowest
level of succesy

Level 2: Learning more about the issue itself

Level 3: Achieving agood definition of the issue

Level 4: Finding good alternative designs for resolving the issue

Level 5. Arriving at agood action choice to resolve the issue

It is good prectice to be conservative in prediding which level can be attained, because
unnecessarily raised (and then unmet) expectations may lead to negative reactions that are
unwarranted by the situation.

3.2 LEARNING MORE ABOUT WHAT IS INVOLVED IN APPROACHING AN
ISSUE.

On several occasions, IM has been used with groups that had a reason to be interested in
"concurrent engi neering” asa way to improv e effi ciency, effectiveness, and compstitiveness. In
each instance, the primary driving force seamed to be an awareness that competitors were gaining
advantage by using concurrent engneering. Also in each instance the participants chosen for the
work, athough in positions where they could possibly haveawide impact on the use of
concurrent engineering, were generdly not well informed concerning the subject. Also they
seemingly did not know how to approach the subject.

Asaresult of applying IM in workshops with these groups, it became clear that most of the

participants had begun with some particular knowledge that was relevant. By sharing the
knowledge and discussing it, aswell as by structuring the knowledge that was collectively held,
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the participants got a much better feeling for what isinvolved in approaching the subject of
concurrent engneering. Thisincluded insights into what kind of organizational changes would
be needed, what new roles would be required, and what kind of interactions among organizations
would be called for. In some instances, insights were gained into needed changesin laws or
regulations. However one could not feel confident that the level of success had gonebeyond the
first level.

The primary benefit of this kind of successisto hdp assure that the next time the subjectis
approached a higher level of successislikely to result, assuming that what was learned in the
first instance is fully understood and applied in designing the next iteration.

3.3 LEARNING MORE ABOUT THE ISSUE.

In one situation, a governmental interagency task force had been working intermittently
for six months to create a joint recommendation concerning a complex physical system design
for a cabinet officer, but had noluck. With only two weeks remaining, the group decided to test
the IM system to try to construa an appropriate recommendation.

The participant group included individuals with significant expertise in candidate subsystems for
the system that was to be proposed. The primary weakness was in dealing with such matters as
how various combinations of modular subsystems to create a system would compare, and which
of the competing modular subsystems should be selected to carry out a particular function.

At the conclusion of thiswork, significant insights had been gained into which modular
subsystems should be chosen and why. Also insights had been gained into the mode of operation
of systems comprised of selected subsystems.

The products were deemed adequate for submission to the cabinet officer. On the other hand,
they did not reach the depth of specific system design, because there remained various questions
of quantitative choice and various design tradedffs.

Nevertheless the group felt that the work had been very successful in the light of comparisons

with what had been attained to date, and with what they had hoped to be able to present as a
preliminary approach to a complex system design.
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3.4 DEFINING THE ISSUE.

A sizeable federal service agency had developed a history of problems with ther
prescribed constituency. Citizens were writing to the federal government complaining about the
indifference and relative isolation of parts of the agency. In addition, competitive and legal
problems were buffeting the agency and threatening its ability to fulfill its legislative mandate.

The agency dected to cond der itsdifficulties collectively asabas sfor redes gning the agency,
using IM asthe basis for the work.

As a consequence, the participants were able to develop a thorough definition and classificaion
of the problems facing the agency. With these results in hand, the participants had attained the
level of success described as "defining the issue”.

3.5 FINDING ALTERNATIVE DESIGNS.

The same agency mentioned in 3.4 was able to take the definitional material and produce
aset of aterndive agency designs, with thethought that one of these designs might be the basis
for an agency reorganization that could carry the agency through severd years or perhaps a
decade.

In the process of producing the designs, numerous observers from the agency could hear the
participant discussions and become much better informed on the agency's mission, subdivisions,
interactions among subdivisions, challenges facing the agency, approaches to meeting thase
challenges, and the roles of individuals (including themselves) in the proposed organizational
revision.

3.6 ARRIVING AT A GOOD ACTION CHOICE.
A midwestern manufacturing firm combined IM with some quantitative information to
revise a process for manufacturing an expensive pump, with the aim of increasing significantly

the acceptance rate of pumps at the end of the manufacturing test operation.

As aresult, the organization was able to raise the acceptance rate from around 50%to 87%.
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3.7 A BAD EXPERIENCE.

One may learn from a bad experience. An individual who had been quite successful in
applying IM to define problem situations relating to certain military systems, and to construct
designs for improving significantly those systems, was encouraged to move into a new situation.
In this new situation, thisindividual allowed ahigh-level federal official to believe that the
highest level of success mentioned above could be attained through less than 3 days of work.

The federal official decided toappear at 2 PM on the third day of group work, and expected to
learn at that time what was required to resolve a very complex issue, only to learn (in our present
language) thet the level of success achieved was the fourth levd, not the fifth. Moreover the time
consumed by this officia's appearance ensured that the fifth level could not be attained on that
day. Asaresult the federa officia put the convening individual through arough period.

Ultimately the participants reconvened for afourth day of work, which produced the kinds of
recommendationsthe high-level official had been expecting. To a considerable extert this
produced arecovery from the bad situation that had transpired.

However all of the abuse or agony could have been prevented by a more conservative or better
informed handling of the situation.

This experience is one of many that motivated the development of this Handbook of
Interactive Management.

STUDY QUESTIONS
CHAPTER 3. IM SUCCESS LEVELS

1. What five success levels have been defined for IM? Under what conditions should each
be chosen?

2. Why isit desirable to select a specific success level to provide a basis for future work
before moving ahead?
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IM is designed to support a three-phase activity sequence through one or more passes. If the
initial pass through the three-phase sequence proves productive, asecond and more involved pass
will often be seen asjustifiable and necessary. Thethree Phases ae: (a) Planning, in which the
basisislaid and the plan developed for the following two Phases; (b) Workshop, in which the
selected partidpants work together with the aid of a highly-killed IM Fadlitator ("Pilotos", to
distinguish this Role from the normal role of "facilitator"); and (c) Follow- up, in which the
results are implemented or another iteration is done through the Phases

4.1 PHASE 1 (THE PLANNING PHASE).
Inthe Planning Phase, the first critical concept is the "situation™.

The Situation. Normally a situation involves at least one organization and often several. One
intends to characterize the situation as a "single-organization situation” or a
"multiple-organization situation”. The distinction is based on the following consideration: the
situation includes what will be called an "issue", but people will use synonyms such as
"problem”, or "mess’. Theissue will involve a"scope'. As the scope of the issue becomes clear,
it can be envisaged that in implementing any proposed resolution of the issue a certain set of
"implementing actors" will be involved. If themembers of this set of implementing actors are all
affiliates of a single organization, the situation can be described as a single-organization
situation; and the issue can be described as "internal”. If the set of implementing actors involves
people from more than one organization, then the situation is a multiple-organizational situation.
Theissueisthen described as "polymorphic.”

The Issue. Under present conditions, Interactive Management will almost never be applied to
work with an issue until other ways have been tried and have failed. If asituation is encountered
where an issue has been recognized for some time and numerous ways have been tried without
successto resolveit, thisisan indicator that IM is needed in that situation.

Initial Meeting Goals. In order to bring IM to bear on the issue, therewill normally be an initial
contact between two people. One of them will be a prominent member of the set of
implementing actors. The other one will be a person who is very knowledgeable about IM. At
thisfirst meeting, the goals of the meeting will include:

A. Scope and Context Statement Writing. Assessing the scope of theissue, and writing a
Scope Statement. Once the scope is described, a Context Statement is written to focus the
Workshop. The context is usually narrower than the scope. The latter deals with all aspects of
the issue, while the former extracts the aspects directly relevant to the Workshop.
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B. Actor Identification. Arriving at a preliminary identification of a subset of the
implementing actors, to include: the Client, the Sponsor, and the IM Broker.

C. State of Definition Assessment. Assessing the state of definition of the issue.

D. White Paper Investigation. Determining whether a"white paper" can be produced (for
distribution to participants before the Workshop Phase) that will contain essentially all the
known key information about theissue. The White Pgoer normally will contain only well-
accepted terminology, and only well-accepted data and interpretations. It provides a platform
from which the Workshop can be launched, to expand what appears in the White Paper.

Clarification of these goalswill include consideration of the fol lowing.

The Client isthe individual who is perceived to be in the highest position of authority with
respect to theissue. The Client will typically be in a position both to suppress the results of any
work that is done (i.e., to prevent implementation and possibly even punish individuals for
working on the isaue) and to set in motion the implementation of the results.

The Sponsor is the individual who will provide the fundsto pay for the IM activity. Many times
the Client and the Sponsor will be the same person. At other times, the Sponsor may be
government or afoundation, while the Client will lack the resources to pay for the work.

The IM Broke is an individual who is a member of theset of implementation actors. This
person has certan special knowledge and responsibility, as described in Chapter 5 of this
Handbook. Broker selection isavital part of the work to be done in the Preparatory Phase.

The Context Statement will inform the Workshop Phase, by focusing the discussion.

The state of definition will help reveal the kinds of questions that need to be answered during the
Workshop.

The white paper, if prepared and distributed ahead of time, will help assure commonality of
knowledge and language among the participants; and it will add further insight into the kinds of
guestions that need to be answered during the Workshop. (It may also be part of afinal report
that would be produced after all the IM work has been completed.) Normally the white paper
would be produced by an exceptionally well-informed, long-time employee of the organization(s)
involved with the issue.

Second Meeting Goals. The second meeting in the Planning Phase will normally be a meeting
between the chosen IM Broker (who represents the Client) and thelM Workshop Planner (who
represents the IM organization). The second meeting will be strongy informed by the
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Scope and Context Statements prepared in the first meeting. The goals of this second meeting
are:

A. Role Familiarization. To familiarize the Broker with the IM Broker'srole. (Afte the
Broker becomes aware of thisrole, the Broker should either agree to meet the conditions of the
role or to take stepsto get another person named as IM Broker.)

B. Phase Familiarization. To familiarize thelM Broker with the three phases of IM and to
describe what must be devel oped in the Planning Phase in order to move on to the Workshop
Phase.

C. Major Outcome Planning. To familiarize the IM Broker with the three major outcomes of
IM, and to arrive at agreement on Issue Definition as the first major outcome to be sought in a
Workshop. Further aninitial agreement should be made on the conditions under which the
second and third outcomes will be sought in workshops following the first oneto arrive at a
Definition.

D. Detailed Planning for Issue Definition. To prepare addailed plan jointly by the IM
Broker and the IM Workshop Planner for the conduct of the Issue Definition Workshop. This
detailed plan will include:

Application Structural Typesto be sought
Methodol ogies to be used

Triggering Questions to be used

Generic Questions to be used

Types of participants needed

Plans for observers, if any

Role of the Client and the Sponsor
Budget

Time of Workshop

L ocation of Workshop

Duration of Workshop

Workshop staff plan

White paper availability, if any, and awhite pgper distribution plan, if such will be
prepared.

Communications. Once the plan has been completed the IM Broker will proceed to identify
appropriate workshop participants. The IM Broker will inform them of all prior conditions and
will ensurethat no participant arrives at the Workshop who will not be willing to work in the IM
system. The Broker will also inform the Client and Sponsor, and will make sure that they are not
confused about their own roles.
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The IM Workshop Planner will meet with the anticipated staff of the Workshop and make sure
that all Workshop roles are understood. A schedule will be worked out in detail and
responsibilities will be assigned. All materials needed for the meeting, such as flip charts and
other information displays will be prepared in advance. The facility will be inspected for
suitability before afinal decision is made to use that facility for the Workshop. (If a dedicated
facility is available, much of the work will be avoided, because much of wha is needed will be
available from the preceding workshop.) Meal planswill be worked out. Transportation of
participants (e.g., from motel to workshop site) will be arranged, if this has not been done before,
and communicated to the IM Broker. (See Appendix 6 for details.)

All inter-organizational communications will be between the IM Broker and the IM Workshop
Planner.

A final check to ensurethat a | arrangements ar e sati sfactory will be made between the IM
Broker and the IM Workshop Planner as the last step to complete the Planning Phase.

4.2 PHASE 2 (THE WORKSHOP PHASE).

In the Workshop Phase, participants will come together to work as agroup. Their work
will be governed by the IM Fecilitator, based on the Workshop Plan. Three key concepts related
to the issue are Context, Content, and Process. The Context will be set by the Scope Statement
arrived at in the Planning Phase. The Content will be provided by the Participants, who will be
informed by the White Paper previously studied, if any. The Process will be provided by the IM
Facilitator. The IM Facilitator will advise the participants of the respective role responsibilities of
the Participants, the IM Facilitator, and the IM Broker, to makesure that thereisno role
confusion.

The conduct of the Workshop Phase will be explored thoroughly in Chapter 11 of this Handbook.

43  PHASE 3 (THE FOLLOWUP PHASE).
The Followup Phasemight finally be described in one of the followingways:

® The Phase in which nothing was done to implement anything discovered duringthe
Workshop (This could be alegitimate Followup, provided the Workshop Success L evel

[See Chapter 3] turned out to be primarily Level 1, i.e., learning more about how to
approach the issue; or if the definition of the issue revealed that the issue had been
misperceived and, in effect, can be dissolved as an issue)

® The Phase in which the outcome of an Issue Definition Workshop was used to enter a new
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Planning Phase to plan for a new Workshop Phase, aimed at the Design of Alternatives

® The Phasein which the outcome of a Design of Alternatives Workshop was used to enter a
new Planning Phase to plan for anew Workshop Phase, aimed at the Choice of an

Alternative

® The Phase in whichthe Choice of an Alternative is taken as the basis for implementation;
and the Followup Phase is used, either to enter a new Planning Phase to plan for a

Workshop that will produce the plan for implementation of the chosen alternative or,
aternatively, if it is clear how to implement the chosen alternative, implementation

proceeds

Additional detail concerning the Followup Phase will be provided in Chapter 12.
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STUDY QUESTIONS
CHAPTER 4. IM PHASES

1.

2.

8.

0.

What are the three Phases of IM work?

What is the critical concept to focus on in the Planning Phase?
What istheinitial characterization of the situation?

What indicator suggests a need for using IM?

What are the goals of the initial meeting to consider the use of IM?
How can the initial meeting be described?

What are the goal's of the second meeting to consider the use of IM?
What occurs at the second meeting to consider the useof IM?

What is the nature of the IM Broker?

10. What is the nature of the IM Workshop Planner?

11. What three issue-related factors must be considered in planning an IM Workshop?

12. What is the nature of the IM Followup Phase ?



CHAPTER 5 IM ROLES

In looking at organizations, Sir Geoffrey Vickers commented: "I find it convenient to regard
institutions as structures of mutual expectation, attached to roles which define what each of its
members shall expect from others and from himself."*

This comment is particularly relevant to applications of Interactive Management, where various
roles are interacting for afew daysto try to unravel acomplex issue. One can even compare the
activity to adramatic producion, where a set of actors called the Cast interadsin a highly
cooperative and mutually supporting way. The rolesthat are involved make up the Cast; and the
Cast, together with the interactions among the roles, make up the social system. Members of the
Cast create the "script” as they utter the lines. Withthisin mind, one can consider what is
required to set a proper stage.

A given set of rolesis most effective when the environment is hospitable and supportive. A
socia system that expects good results from its designers will strive to make the environment
supportive of effective design activity. In Chapter 8, the nature of the supportive environment
will be discussed.

Rolesin the Cast are designed roles, chosen on the basis of the fi ndings of the Generic Design
Science. Theroles can be described in three categories. The External Roles involve individuals
from aclient organization. The Internal Professional Roles and the Internal Support Roles
both involve individuals from the Interactive Management services organization.

The External Roles are the foll owing:

® (lient (Top Manager, Followup Executive), a person who is able to authorize the
provision of the services of peopleto fill the other External Roles and aso can offer the
leadership ability to implement the results (or to prevent implementation)

® Sponsor, a person who controls the financial resources required to carry out the work (and
who often will also be the Client)

® M Broker, aperson who is intimately acquainted with the Design Situation, and who
sd ectsthe Participant group; and who also makes avail abl e the financial resources to carry
out the design work; but who normally acquires these resources from the Sponsor.

® |M Participant (Designer, Stakeholder, Implementer), a member of adesign team who
holds content knowledge relevant to the design task and is motivated to contribute to the
design

® Observer (Stakeholder, Implementer), a person who is closely related with the Design
Situation because somehow he is affected by it, or maybeisin a position to influence
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that situation, but for some important reason may not be able to be a part of the design
team. The Observer will observe the work of the design team and, if necessaryin an
emergency, may substitute for a participant.

The Internal Professional Roles are the foll owing:

® IM Workshop Planner, a person who formulates the process sequences to carry out the
work in agiven Design Situation, in collaboration with the IM Broker and the IM

Facilitator, and who may al<o fill the IM Fecilitator Role

® M Facilitator (Pilotos), a person who isintimately acquainted with Generic Design
Science, and is able to manage the interaction among the members of the Participant group
and the supporting actors and facilities, including the displays and the computer. The IM
Facilitator will be supported by various technologies that are part of thelM process. (In
addition to Chapter 5, see Appendix 3 for adiscussion of facilitation.)

® Pattern Interpreter, aperson who is skilled in interpreting and explaining the patterns that
are developed in the Workshop activity

® Report Manager, a person who manages the documentation of all the work and integrates
it into areport

The Internal Support Roles are the foll owing:

® Facilities Preparation Manager
® Computer Operator

® Scribe

® Display Arranger

® Video Tape Operator

These roles will be described in Section 5.3.

Whileit isnormal that one individual will fill just onerole, it isalso possible that in some
situations an individual may play several roles. It ispart of the general philosophy, however, that
the actor who takes the role of Facilitator will not also take the role of Participant in agiven
Design Situation. The credibility and effectiveness of the role of Facilitator depends on adhering
to this requiremert.

Role descriptions for IM stem primarily from two sources: the scienceof generic design, which
incorporates significant components from social science research; and experience stemming from
numerous IM projects. The science and the experience reinforce each other and collectively lead
to the following descriptions of roles. The descriptions reflect the knowledge and wisdom gained
from past mistakesas well as past successes.
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Not al roles are required in al phases of IM. The role descriptions are broken out for each
appropriate phase for al roles. Sometimes a singleactor will play several roles. When this
occurs, the actor will do well to kegp in mind which role is being played at which time; and will
work hard to avoid both internal and external role conflicts.

5.1 EXTERNAL ROLES.

5.1.1 Client (and Followup Executive). The IM Client istheindividual in a position of
authority in an organization. This person typically has experienced failure over a period of
months or years with a particular issue. Having tried several goproaches to resolving it, with no
luck, thisindividual may be skeptical that IM can provide any resolution.

Phase 1. Inthe Planning Phase of IM, the Client has these responsibilities. (a) make a
determination as to whether IM will be used or not, (b) get acquainted with the IM Workshop
Planner and learn enough about IM to know how the Client role connects to it; (c) learn how
success is measured and be prepared to deal with the uncertainty involved; (d) learn about the
Client role in the other two phases; (€) approve or disapprove of the Workshop Plan; (f) learn
about the IM Broker role and select an individua to fill that role on behalf of the Client; and (g)
learn about the required interaction between Client, Broker, and Interpreter in Phase 3, and be
prepared to take part in this interaction.

Phase 2. The Client'srolein Phase 2, the Workshop Phase, is almost always limited to staying
informed about what is going on through interaction with the IM Broker. The normd Client will
have no part in the Workshop.

Rare exceptions to the foregoing have been noted. In these exceptions, the Client isavery
mature individual who isinclined to stimuate others to perform independertly. In these
exceptional cases, the Client arrives before the Workshop begins and socializes with the persons
involved. The Client gives a short introduction explaining hisinterest in the work, introduces the
IM Broker, and explains that the Broker is his representative and will remain in that role
throughout the Workshop. The Client remains outside of the formal IM activity throughout the
Workshop, and serves as a resource person during breaks in the formal action. At the conclusion
of the Workshop, the Client thanks the participants.

Phase 3. In the Followup phases, the actions of the Client will often be pivotal in determing the
ultimate consequences of the IM activity. If the issue dealt with was so poorly understood at the
beginning that success had to be measured simply through participants learning more about the
issue, neither the Client nor the IM staff can do much to follow up directly on theWorkshop
outcomes. In thisinstance, the key decision to be made by the Client is whether to proceed to a
second Workshop that will build on the learning from the first one. In any case, the Client isthe
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Followup Executive in Phase 3.

At the other extreme, if enough IM activity has been done to produce a chosen design to resolve
the issue, the Client, Broker, and IM Interpreter should collectively work to understand how best
to implement that design. In this collaborative activity, the IM Interpreter's primary
responsibility is to ensure that bath the Broker and the Client under- stand thoroughly how to
interpret the Workshop products. If the IM Broker understands the products, the Client can get
suggestions for implementation from the IM Broker.

The Client ultimately must decidewhether the IM results are sufficiently high in quality to
warrant implementation, or whether the chosen design is till inadequate. The Client must decide
on the next step, and hopefully will do so in a state of enlightement achieved through sufficient
interaction with the IM Interpreter and IM Broker. Because Clients are often pressed for time,
the greatest hazard is that the Client will act without adequate under- standing of the products of
the IM activity and bring sadness to all thosewho worked hard to arrive at a high-quality result,
further undermining the potential resolution of the issue.

It isthe responsibility of the IM Broke and the IM Interpreter to make sure that the Client has
adequate advance information concerning the role situation just described.

It isalso possible that the IM Interpreter will not understand the importance of careful work to
explain the products and will mistakenly assume that the IM Broker and the Client can and will
acquire this understanding, even though the situation may ental their first exposure to products
of IM activity.

5.1.2 Sponsor. The Sponsor furnishesthefinancial resources for the conduct of the IM
activity. Many times the Sponsor will also be the Client. If so, knowledge of the Client roleis
sufficient.

In other instances, the Client may have considerableauthority but no financial resources, as
occurs with underprivileged social groups. In these instances, the Sponsor typically lies outside
the group that isinvolved with theissue. In such instances, the Sponsor should be made aware
by the IM Planner of the importance of finding key rolesin the client organization, and the
Sponsor should be sensitized to the need to play a supportive but not dominating role. The ideal
Sponsor will provide the resources and observe what happens, without interfering in any of the
phases.

Phase 1. The Sponsor must furnish resources during Phase 1 to allow the Workshop to proceed

(and sometimes may be asked to do so even before Phase 1 begns, in order to facilitate Client
interaction with the IM Workshop Planner).
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Phase 2. In Phase 2, the Sponsor should maintan continuous cognizance of what is going on, in
order to be in a position to play an informed role in Phase 3.

Phase 3. It isappropriate to expect a Sponsor to "gamble" on the first Workshap, if theissueis
important and of interest to the Sponsar. It isnot appropriate to expect aSponsor to continueto
furnish resources for followup IM activity, unless the Sponsor is as wdl-informed as the Client
on the results and interpretations from the first Workshop. Therefore the Sponsor should monitor
the Phase 3 discussons.

It isimportant to keep in mind that IM is designed to work with complex issues. It is not
reasonable to believe that casual or remote oversight will enable a Sponsor to learn well what has
been accomplished, and make good decisions about whether to support followup activity. A
good Sponsor will have the insight to understand the special requirements that accompany work
with compl ex issuesthat lie beyond the scope of normd activity.

5.1.3 IM Broker. The IM Broker has an important role to play in all three phases. A
primary responsibility isto maintain continuity throughout the three phases, and to be aware of
what goesonin all of the phases. The broker role is a highly interactive role, and can best be
understood in terms of who the IM Broker interacts with and the nature of that interadion, in
each of the three phases. Because the IM Broker is chosen early in Phase 1, it isimportant to
know the qualifications for this position.

Interactive Management and Client Organizations. |nteractive Management is made

possible by atrained staff who specialize in thiswork. Clients may come from many different
fields of endeavor. Successful use of IM means that atight, well-thought-out connection must be
made between thelM staff and the Client Organization. IM staff will seldom be knowledgeable
of the Client Organization, its personnel, its problems, or its goals. The IM Broker has the
responsibility to instruct the IM staff concerning the Client Organization. The IM Broker will be
aperson who isintimately familiar with the Client Organization by virtue of beng an employee
(or possible arecently-retired former employee) of that organization. This intimate knowledge of
the Client Organization coupled with a good ability to communicate reliably about it is one of
the two key requirements to qualify someone to serve as an IM Broker.

A Fast Learner. The other key requirement of the IM Broker is a willingness to take some
instruction in the success factors required for application of Interactive Management, and to
reflect that instruction in working with the Client Organization.

Phase 1. Ininteracting with the Client Organization, the IM Broker must operate in both a
proactive mode to make certain things happen and in a protective position to prevent certain
things from happening. The ability of the IM Broker to do both will becritical to success

of the IM Broker in the role, aswell asto success of the Workshop and to the implementation of
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workshop resultsin the Client Organization.

What the IM Broker does proactively in the Client Organization before the workshop occurs
cannot, by itself, guarantee the success of the workshop. What the IM Broker fails to do
protectively in the Client Organization before the workshop occurs can, by itself, largely
guarantee the failure of the workshop.

Upon being appointed as IM Broker in Phase 1, the Broker will quickly learn the essence of IM
and the nature of the Client Role. The Broker will then interact with the Client to make sure that
the Client can play an appropriate role. If so, the Broker will then communicate an
understanding of the Client organization to the IM staff.

The IM Broker will then work with the IM Workshop Planner to devel op the detailed plan for the
Workshop. As part of this activity, the IM Broker will select appropriate participants for the
Workshop and from this tentative listing will work individually to arrive at afinal slate of
participants. As pert of thiswork, the IM Broker will clarify to each participant the nature of IM,
the nature of the participant role, what is sought from the Workshop, and other important details.

Planning for Success: Quality Control. Any individual or organization who has been
producing a certain kind of product for many years will have in mind the necessary conditions for
success. In order to create and sustain these conditions, the individual or organization may set
certain standards for quality control. Both of these statements just made apply to Interactive
Management. The necessary conditions for success are known, and the requirements for control
of quality are likewise known.

The IM Broker and the Client. 1t isessentia that the IM Broker become aware of planning for
success and quality control, as exercised in conducting Interactive Management workshops. The
IM Broker must have the intestinal fortitude to honor these ideas and, if necessary, to make these
matters known to the executive in the Client Organization. It isalmost alwaystrue that the IM
Broker isnot the executive who is seeking value from the application of Interactive Management.
The IM Broker must be aware of the high probability that the ex ecuti ve does not understand 1M
and is not interested in understanding IM. Because of thisthe IM Broker must not place the
executive at risk by allowing the executive to impase mindless constrants on the IM adivity
(that might be impased because the executive is accustomed to attending meetings run by people
who do not know how to manage group activity and who do not impose quality standards on the
planning and conduct of group work). The likely outcome of inappropriate constraints by the
Client on the IM workshop is failure of the workshop caused by the Client's imposition of the
constraints.

The IM staff are acutely conscious of the fact that executive judgments of success are often based
on incorrect expectations. The IM Broker must control very carefully the expectations that the
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executive develops during the period prior to the conduct of an IM workshop.

It isthe goal of the IM staff that the executive and the IM staff will both find the workshop to be
successful. Moreover it isthe god of the IM staff that whatever accrues from theworkshop will
be implemented in the Client Organization. This requires that the executive understand the
judgment of the IM staff concerning the amount of time required to assurea high-quality product.
This judgment cannot be reliably made before the workshop begns, because it depends on
factors that no one can control. The only way to assure success under these conditionsisto allow
aflexible duration to the project. This may require that the initial workshop be followed by
additional workshops until the final result is achieved. If the executive cannot accept this fact of
life, the workshop should not be conducted.

It isthe responsibility of the IM Broker to make sure that the executive understands this.
High-quality work cannot be forced, but it can be assured if patience is seen as a virtue.

Proactive Duties of the IM Broker. The IM Broker must carry out these proactive dutiesin the
Client Organization:

Develop aclear statement of the workshop goals

Develop aclear statement of the context within which the work is to be carried out

Develop the working agreement between the Client Organization and the IM staff

Develop the budget for the work and get agreement on the budget from the Client

Organization and the IM staff

® Sdect the candidate partici pantsfor the workshop, based on the criteria mutua ly
developed by the IM Broker and the IM Workshop Planner

® |nform the candidate participants about the workshop, determine their willingness to

participate in aworkshop of the type planned, and coordinate the papework and
schedules in the Client Organization

® |nform IM staff of the names, titles, and responsibilities of workshop participants

® Advisethe partidpants of the IM Broker's role in the workshop and of the IM
Facilitator's role in the workshop

® Brief the Client on the plan and the quality control, and make surethat the Client's

expectations align with what can realistically be anticipated

Protective Duties of the IM Broker. The IM Broker must protect the IM staff from the
following:

® |mpostion of congtra nts that are not cond stent with the success plan and IM qual ity
control

® |nvasion of the IM process by the Client Organization

® Development of unrealistic expectations within the Client Organization
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Collaborative Duties of the IM Broker. The IM Broker must collaborae with the IM Planner in
determini ng the following:

The scope and context of the workshop

The goals of the workshop

The process sequence plan for the workshop

The product plan for the workshop (what will be delivered at its conclusion)
The triggering questions planned for the workshop
The generic questions planned for the workshop
The workshop location

The workshop duration

Participant living accommodations

Participant local transportation accommodations
Workshop budget

Meal schedules and plans

Specia problems

Contingency plans

Workshop followup ectivity

Phase 2. The two most demanding roles in carrying out Interactive Management Workshops are
the IM Broke and the IM Facilitator. Success in group work involving complex issuesis heavily
dependent on these two roles. While each role has certain responsibilities that must be borne
individually, some of the responsibilities for success require close collaboration and cooperdive
interrelationships between the IM Broker and the IM Facilitator.

The IM Facilitator is responsible for all of the activity carried out in an IM Workshop. However
the IM Facilitator must begin the workshop with the prior conditions that have been set by the IM
Broker, acting cooperatively with the IM Workshop Planner. The IM Facilitator bases his plan
for the workshop on the expectation that the IM Broker has carried out both the proactive and
protective responsibilities successfully. Based on these expectations, the IM Planner has
prepared aworkshop plan that has been agreed to by the IM Facilitator and the IM Broker--not
the other way around.

The IM Facilitator controls the process of the IM Workshop completely. If, during Phase 2, any
change is suggested in the workshop plan or process, the change will be determined by the IM
Facilitator. In making this decision, the IM Facilitator expects to draw on theknowledge and
good will of the IM Broker. For thisto be possible, the IM Broker must be present throughout
the Workshop as an observer.

The IM Facilitator conducts various IM processes with a group of participants selected by the IM
Broker, using certain criteria that have been mutually agreed to before the workshop begins. This
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agreement is based on (a) the prolonged experience in conducting IM workshops with many
organizations on many complex issues and (b) the IM Broker's intimate knowledge of the Client
Organi zation and of the candi date participants. The combined knowledge of IM Broker and IM
Planner enables them collectively to make wise decisions concerning the participant group,
helping to assure that the group reflects concerns sufficiently broad to match the goals of the
Workshop, and that there are few, if any, built in conflicts of interests coming with any
individual participant, that might threaten the success of the Workshop.

The IM Planne, in collaboration with the IM Broker, has chosan the process sequence that seems
best suited to achieve the Workshop goals. To do this, thelM Facilitator must be made fully
aware of the context of the workshop, as seen by the Client Organization. Also the IM Facilitator
needs to know the anticipated use of the products of the workshop. Thisinformation must be
supplied to the IM Facilitator by the IM Broker and the IM Planner.

Phase 3. The development and testing of a process for dealing with complexity and the
documentation of such a process combine to present aformidable task that cannot be completed
in ashort time. At the time this document is being written, almost all of the documented
experience with IM islimited to Phases 1 and 2. The role descriptions for those Phases derives
credibility both from the underlying generic design science and from the empirical observations
of many IM Workshops, but in most of the cases where IM has been applied, the client
organization has held responsibility for the Followup Phase.

In discussing the role of the IM Broker in Phase 3, the Followup Phase, we are limited to
informed speculation. Given the role of thisindividual as described and tested in the earlier
phases, it is reasonable to suppose that the IM Broker will play amajor role in the Followup
Phase.

The IM Broker brings to the Followup Phase a significant overview of what has transpired so far,
aswell as a detailed knowledge of the results of the Workshop Phase.

Some IM Brokers, who have had significant management experience in implementation, can no
doubt take on a leadership role in implementation, under the oversight of the Client.

Other IM Brokerswill be more suited to identify another individual with whom the IM Broker
will work very closely in implementation.

Still other IM Brokers will find that implementation itself is a complex problem requiring il
more group activity, to which these IM Brokers will contribute by iteraing on Phases 1

and 2. They may find that the development of an implementation plan will in itself require the
definition of a set of roles, and the choice of a set of actorsto fill thoseroles. In thisinstance the
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IM Broker may evolve into anew role in the Followup Phase.

Over time, as experience is gathered in numerous Followup Phases, it may be possible to collect
observations and to use these to devd op amore insightful statement about the IM Broker in
Phase 3 than it is now possible to presen.

5.1.4 Participants (Designers, Stakeholders, Implementers). The participants are
those individuals who produce the substantive content related to the Design Situation or | ssue.
Moreover they produce the designs of possible solutions, and it istheir learning, augmented by
the experience of the Workshop, that is required in order to know how to implement the results.
Participants will invariably be stakeholdersin the Issue, and if the set of participants does not
include representatives of key stakeholder groups, implementation may be severely
compromised.

Phase 1. The participants are made aware in Phase 1 of what is anticipated, and their concerns
and questions are resolved during that Phase. Their duties in Phase 1 are to become aware of the
demands of the Workshop activity, and to make or rgject the commitment to serve in the
Participant Role.

Phase 2. In Phase 2, the Participants furnish the knowledge required to devel op the patterns that
will comprise the bulk of the products of the Workshop.

Phase 3. In Phase 3, the Participants will have strong responsibilities for communication and
guality control of whatever may bedone to carry the work further, whether thisinvolves
additional workshops or direct implamentation of results.

5.1.5 Observers (Stakeholders, Implementers). The observers are those individuds
who are related with the situation of concern by being direct or indirect stakehdders or because
somehow they would participate in the implementation phase, but at the same time there are
important reasons that prevent them from becoming active participants, among these reasons are
alack of directinvolvement with thesituation, lack of enough commitment to actively participate
during the whole Phase 2, or the need to keep the participant group small enough to allow
adequate partici pant discussion. The observer role isin general an optiona one during the IM
activity, but itsimportance lies in the fact that there might be many people interested enough in
the issues under consideration and for whom it will be helpful to witness and learn from the
dialogue that takes place between the participants.

Phase 1. Asinthe case of the participants, the observers aremade aware in Phase 1 of what is
anticipated, and their concerns and questions are resolved during that Phase. Their dutiesin
Phase 1 are to become aware of the demands of the Workshop activity for their role, and to make
or reject the commitment to serve in the Observer Role.
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Phase 2. In Phase 2, the Observers will be listening to the dialogue that takes place between the
participants, and may be able to interact with them during the specified points in the agenda.

Phase 3. In Phase 3, the Observers may have different responsibilities degpending on their
particular position within the context of the situation, butin general they are expected to
contribute by communicating the results of Phase 2 to the people of concern that coul dn't
participate in it. Sometimes the observers may become participants in other IM sessions and thus
are required to bring the learning they had gained as observers, and sometimes they may be
involved in different aspects of the implementation of results.

5.2 INTERNAL PROFESSIONAL ROLES.

The Internal Professional Roles comprise the IM Workshop Planner, the IM Facilitator,
the Pattern Interpreter, and the Report Manager.

5.2.1 IM Workshop Planner. The IM Workshop Planner takes thisrole only after
considerable experience as afacilitator. Thisrole must involve significant insight into IM, and
especidly into the conduct of Workshops. In agiven s tuation, asingle actor may be both the IM
Workshop Planner and the IM Fadlitator, shiftingfrom one role to the other with ease If these
two roles are played by different actors, they will communicate regularly so that
mi sunderstandings between them have no opportunity to develop.

Phase 1. In Phase 1, thelM Workshop Plamer will carry out these tasks:

® Familiarize the IM Broker with IM and with the IM Broker's duties in all three Phases

® Takethelead in developing all aspects of the IM Workshop Plan and coordinate these
with the IM Broker and the IM Facilitator

® Meet the Client and Sponsor and make sure that they agree to their roles

® Fulfill the requirements for effective Quality Control of all aspects of the work

® \Write the Workshop Plan and deliver it to the IM Broker and the IM Facilitator

Phase 2. In Phase 2 of the work, the IM Workshop Planner maintains awareness of the conduct
of the Workshop, and is available if needed as a backup to the IM Facilitator in case that
individual isincapacitated or if the facilitation work is to be shared.

Also in Phase 2, the IM Workshop Planner reflects on Phase 3, in the light of whet is
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learned in Phases 1 and 2, and proposes changes i n the Phase 3 outl 0ok, i f desirable, to the IM
Broker and the IM Facilitator.

Phase 3. In Phase 3 of the work, the IM Work shop Planner anti cipates the possi bility that the IM
activity will undergo an iteration, and if so continues to remain cognizant of the work in Phase 3

which may be a prelude to a new Phase 1, wherein the IM Workshop Planner will again be active
in developing a plan for the next iteration.

5.2.2 IM Facilitator (Pilotos). Therole of IM Facilitator (or Pilotos) is active only in
Phase 2. Frequently, however, an individual actor who fills this role may play other rolesin any
of the Phases. The description that follows deals only with the IM Fadlitator rolein Phase 2, i.e.,
in the IM Workshop.

Phase 2. These are the primary responsibilities of the IM Facilitator in Phase 2:

® Work with the IM staff to assure that all preparations for the Workshop are made

satisfactorily, in line with the Workshop Plan. Thiswill include some of the details
mentioned below.

® Have flip chartsavailable to communicate rapidly with the participants those key aspects
of the conduct of the Workshop, includng:

(a) the context statement for the Workshop,

(b) the products sought from the Workshop,

(c) brief descriptions of the processes to be used,

(d) anominal schedule for the Workshop,

(e) roledistinctions--the IM Broker approved the context statement, the Participants aone
arereponsibl e to provide the content needed to ded with theissue intheway that the
processes provide, and the IM Facilitator has sole responsibility for the

processes.
® |f any changes seem warranted duringthe course of the Workshop, the IM Broker and IM
Facilitator will jointly formulate those changes, taking account of any commentsmadeby  the
Participants.
® Ensurethat the staff have provided all necessary supplies, and that the physical facility in
which the Workshop is carried out is fully equipped for the purpose.
® |nitiate and lead the processes laid out in the plan, to develop the products required by the
plan in the sequence appearing in the plan; while constantly being sensitive to the
possibility that events will take place that suggest a need to revise the sequence.
® Manage the time with appropriate breaks.
® Clarify the expectations for Phase 3.
® Avoid getting involved in the content of the situation.

In addition to the foregoing, the IM Facilitator will understand the need to avoid carefully a
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variety of actions that havea negative impact on willingness of people to work together in
groups. This capability must be learned before an actor starts to work with groupsin a
facilitativerole.

5.2.3 Pattern Interpreter. Thelearning that takes placein IM work can be regarded as
aprimary product of the work. It is, however, an intangible product. The tangible products of
IM work are patterns of relationships.

In the normal life of an actor, the actor encounters patterns in two ways. In thefirst, the eye sees
patterns in the environment; such asautos in motion on streets and in parking areas, people
moving in roomsin relation to aisles and walls, children and animals at play, and movements of
clouds and precipitation. In thesecond, information is absorbed viathe natural language either in
conversation or in media, and the mind is able to construct patterns from such information.

The IM work produces patternsin explicit form, but not in either of the two familiar forms.
Instead, these patterns are combined graphical and prose representations tha are generdly
congruent with the philosophical development of Western logic.

In contrast with the extensive education (many years) that actors receive in prose forms of
language, they receive little or no trainingin combined graphical and prose representations
stemming from ideas of formal logic. Even more troublesome is the fact that some actors develop
adysfunctional set of ideas coming from years of using low-quality combined graphical and
prose representations. One must anticipate, therefore, the anomaly that a group of
Participants in IM work can produce a set of very insightful representations (with
computer and IM facilitator assistance), and yet not be capable of instantly extracting from
those representations the high and dense information content of them.

Three actions can be taken to improve this situation. Thefirst is to introduce in the educational
system the combined graphical and prose language; however thisis beyond the capacity of the
IM Facilitator to achieve. Thesecond isto provide some specialized training for the Partidpants
before the Workshop begins. While thisis conceptually feasible, it has almost never been done,
and it remains to be seen whether it will be organizationally feasible in the future. Thethird is
to provide professional interpretation by means of a special role called the Pattem Interpreter.

The work of thisrole can be aided if the patterns are grouped into functional types, so that over
time the experience gained with these functional types accumulates and can be used as part of the
explanatory repertoire. Thefunctional types can be defined to be compatiblewith the most
frequent needs for patternsto deal with complex issues. Chapter 6, IM Products, presents the
functional types that appear to be most valuable in working with complexity.

The Pattern Interpreter will gain detailed knowledge of dl of these types, and will develop the
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capability to explain the information content of these types to the Participants and others. The
Pattern Interpreter needs time to study the patterns and prepare a presentation of them.
Consequently it would be ideal (from a quality perspedive) to have thisrole active at the onset of
Phase 3. Regrettably, it isunlikely that thisideal can be achieved. Huge pressures are present to
make the interpretation available near the end of Phase 2. The most reasonable compromise
seems to be to provide along break for participantsafter they have developed dl of the patterns,
during which time the Pattern Interpreter can prepareinterpretations to be reviewed by the
participants.

Phase 2. The Pattern Interpreter should gain good knowledge of how the patterns were

devel oped by the Participants in the Workshop, and should receive a copy of al patterns at the
conclusion of the Workshop, along with all other information that was developed in the
Workshop enroute to the development of the patterns.

Phase 3. The Pattern Interpreter presents a written explanation of the patterns as a minimum
and, if possible, presents an oral interpretation to the re-assembled group, with opportunity for
guestions and responses.

This explanation shoud be received by all relevant actors before any further action is taken in
Phase 3, since it provides the insight needed to determine the state of knowledge about the issue,
which will be akey determinant in any other followup.

5.2.4 Report Manager. The Report Manager bears the responsibility of providing
accurate documentation of al of the significant work done in both Phases 1 and 2. The report
will provide the essential background for Phase 3. Because graphics play a significant rolein
organizing and presenting the results of the Workshop, the use of computer assistance to provide
excellent graphicsis arequirement on the Report Manager. It isalso critical that the Report
Manager find a good way to integrate the results of the Pattern Interpreter.

Experience shows that some participants will find it difficult to interpret the graphicsin the
absence of help. For this reason the Report Manager must be sensitive to the need to provide
well-written, understandabl e, interpretations of the patterns produced. In general the Report
Manager will nat be expert in writing such interpretations, but instead must show responsibility
in making sure tha such interpretaions are reliably produced and well-integrated into the report.
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5.3 INTERNAL SUPPORT ROLES.

The Internal Support Roles comprise the Facilities Preparation Manager, the Computer
Operator, the Scribe, the Display Arranger, and the Video Tape Operator.

5.3.1 Facility Preparation Manager. Because the working facility entails significant
leverage in teems of the quality of the group work in a Workshop, the quality of thefacility
preparation is significant in its effect on what is produced. Responsibility falls to the Facility
Preparation Manager.

5.3.2 Computer Operator. The Computer Operator isrequired to know the IM
software (Chapter 9) and to be responsible for operating this software during the Workshop,
under the direction of the IM Facilitator.

5.3.3 Scribe (Recorder). The Scribe isthe person in charge of keeping the record of the
ideas that are generated by the participants.

5.3.4 Display Arranger. The Display Arranger has the responsibility for constructing
large wall displays of patterns that are devdoped in Workshops. This entails prior preparation to
construct such digplays, aswdl as the most careful attention to make sure that the digplay reflects
totally the information content of the patterns produced during the Workshop. This should entail
checking against a computer printout of results of the Workshop, in order to maintain fidelity of
representations. 1n the past, some Workshops havenot produced hard copy of results leading to
patterns, relying instead on ad hoc notations. Thispractice should never be permitted, because it
opens up the possibility of erroneous reporting of group work, and loss of credibility of the
practice of Interactive Management.

5.3.5 Video Tape Operator. Experience has shown that the most effective way of
conveying an overview of results of IM Workshops in a short time is through the use of edited
video tape. In some instances there may be hundreds or even thousands of people who should be
given access to such results. Moreover the video taping of Workshops provides opportunities for
scholarly research to assess process details, as well as exemplary material for education and
training in the processes used in the Workshops. For this reason, the Client should be offered the
opportunity to provide a video tape record as well as a shortened, edited version of this record for
future use. The Video Tape Operator will play arole in helping to assure that the video tape
operations attain the results desired to enhance communications concerning requirements of
implementation.

(Video tapes have been made during many IM workshops. Contact one of the authors for
information.)
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NOTES

1. Thisquotation isfrom Sir Geoffrey Vickers, Control, Stability and Choice, Toronto: The
University of Toronto Press, 1956, page 12 (the publication is the text of the Ninth Wallberg
Lecture, presented at the University of Toronto on October 30, 1956). Vickers has also had
much to say about institutionsin his other publications, including (1) Responsibility--1ts Sources
and Limits, Salinas,CA: Intersystems, 1980; (2) Human Systems are Different, London: Harper
and Rowe, 1983, and (3) The Art of Judgment: A Study of Policy Making, London: Harper and
Rowe, 1965 and 1983.

STUDY QUESTIONS
CHAPTER 5. IM ROLES

1. What is Sir Geoffrey Vickers definition of "an organization™?

2. What analogy can be drawn between people working together in an IM Workshop
and a dramatic production?

3. What kinds of roles are involved in usng IM?

4. Who make up the External Roles?

5. Who make up the Internal Professional Roles?

6. Who make up the Internal Support Roles?

7. What are the client responsibilitiesin IM work?

8. What are the sponsor responsibilitiesin IM work?

9. What are the responsibilities of the IM Broker?

10. What distinguishes the proactive and protective aspects of the IM Broker role?
11. What are quality control requirementsin usingIM?

12. How is the Partidpant role distinguished from IM staff roles?

13. What prior experience is required from an IM Workshop Planner?
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14. What isrequired of an IM Facilitator?
15. How isan IM Facilitator di stinguished from a"normal meeting facilitator"?

16. What is required of a Pattern Interpreter?
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CHAPTER 6 IM PRODUCTS
(Application Structural Types)

The main tangible products of IM activity areannotated graphics, many of which can also
appropriately be called by any of the following names: patterns, structural graphics, rdationship
maps, maps, or interpretive structural models.

The IM support system includes the possibility of developing avery large variety of patterns,
only afew of which are described in this chapter. However those described here are the ones that
have been developed most frequently in applications of IM in response to many user needs over a
period extending from 1974 to the present.

The members of the set described here are called Application Structural Types. They arise from
the requirements of applications. They are gructural grgphics. The individual types fulfill
specific kinds of needs. The descriptions given here should help the IM Broker understand the
nature of the tangible products to be derived using IM, the potential usefulness of these products,
and the need for interpreting them to individuals who are not experienced in reading designed
graphics strudures.

Examples of each of the types can be found in various literature stemming from gpplications
carried out since 1974 at various locations. The Preface identifies libraries which can assist the
reader in locating specific applications literaure on particular topics.

Most of these products correspond loosely to graphics that have been used in other contexts. For
example, the use of the PERT system and the Critical Path Method for constructing and studying
sequences has been common for several decades. The DELTA Chart! was proposed to replace
PERT about two decades ago, because PERT has some severe deficiencies which the DELTA
Chart corrects. As another example, the Union of Japanese Scientists and Engineers has
recommended the use of the so-called Seven-M-Tools? for hel ping to manage quality in
manufacturing and in management. Six of these seven tools can be related directly to the
Application Structural Typesto be discussed below. The "Relations Diagram™ corresponds to the
Problematique. The "Tree Diagram” corresponds to the Intent Structure. The "Process Decision
Program Chart" and the "Arrow Diagram” both correspond to theDELTA Chart. The "Affinity
Diagram™ corresponds to the Field Representation. The "Matrix Diagram" corresponds to the
Enhancement Structure. The Ford Motor Company and many other firms use an gpproach to
quality enhancement system called "Quality Function Deployment” (QFD) or "The House of
Quality" which, according to some reports, was deve oped at the Mitsubishi Shipyardsin the
early 1970s and imported tothe United States about 14 years later. The essence of this systemis
aset of linked matrices indexed by variousimportant aspects of system design, manufacturing,
and customer views. The QFD corresponds to the Unified Program Plaming Linked Matrices,
developed at the Battelle Memorial Institute in 1970-71 (See Sec. 6.13 and Chapter 14 for
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detailed comparisons).

For each of the correspondences mentioned, the Application Structural Types described below
incorporate improved aspects that the other graphics do not. Moreover, the Application
Structural Types have been designed in response to the content of the Science of Generic Design
which requires not only that the patterns have certain charaderistics, but also that the processes
of creating them have certain characteristics

Sensitization to Graphics Language. Experience with the DELTA chart has shown that
people, in general, either were not sensitive or have been desensitized to the importance of each
component symbol used on achart. Among the things that have not been understood is the
notion that poorly-conceived graphical symbols have the power to produce cognitive overload.
Those in the information industries tend to use a variety of symbols quite freely, using avariety
of shapes to represent different ideas. In our view symbols should be given as much respect and
attention as vials of explosive fluid. They should not be tampered with. They should be as
simple as possible to draw, while making those distinctions that seem essential. They should not
be preemptive and thereby foreclose possibilities.

The languageof music illustrates very well the requirement that whatever symbols are used
should be readily translatable into prose equivalents. The combined useof graphics and prose
isreadily observed in sheet music. Such alanguage thereby attains the degree of
communications rigor required to alow its readers to replicate the composer's intent, even though
the feature of translatability into prose isseldom or never formally used. Itislikethe sky,
present but not operated with; yet we would not know what to do if it were absent. Though there
is no incentive to write out in prose the full information content of the sheet music, it isonly the
fact that such an activity is made feasi ble by the desi gn of the language that permits the message
to be conveyed through the centuries to diverse cultures which do not share even the same natural
language.

Notably also, in sheet music, no writer imagines that by substituting a new kind of symbol for a
half note aremarkable feat of creativity will be adknowledged. Instead the view is that the
symbols from the language are sacrosanct. What is important is the particular combination and
sequence of symbols which the composer's work represents.

Nor isit to be supposed that the language of sheet music was devel oped without regard to
cognitive burden or human limitations. On the contrary, this notation reflects a beautiful
synergism between the rate at which the human can read and exercise motor skills and the

vol ume of symbolism to be assmilated per unit of time. The Law of Requisite Parsimony,
coming from the Science of Generic Design, formalizes the importance of controlling the rate at
which information flows to an individual engaged in intellectual activity. The conditions
mentioned concerning sheet musicillustrate an application of the Law of Requisite Parsimony in
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a situation where the effects of ignoring this law would produce immediate detection.
(Regrettably in many non-musicd situations detection does not occur until long after the fact.)
Imagine thesound of "Eine Klene Nachtmusik" played for the first time by an orchestra whose
members are reading the prose version of the sheet music rather than the music as supplied by
music publishers. If you can imagine this, you can be sensitive to the critical nature of ssimple,
standardized language, faithfully applied, and tailored to minimize human cognitive burden and
maximi ze human readability.

With thisin mind, the specific symbols used to represent the components of the DELTA chart
will now be introduced.

6.1 DELTA CHART.

The DELTA Chart, like most of the other Application Structural Types, isagraphical
representation of arelationship among a set of elements. The elements of the DELTA Chart may
include Activities, Events, and Decisions. The relationship is time precedence, tempered by
logic constraints.

Unlike other graphical systemsthat are intended al so to show time relationships, the DELTA
Chart incorporates the designation of the actor(s) who are responsible for carrying out the
activities shown onthe Chart. AlsotheDELTA Chart symbols have been carefully designed in
the light of communication requirements, rather than following a notaional systemthat clearly
was generated in an ad hoc way and has persisted ever since.

The following questions make up the outline of this section:

What isa DELTA Chart?

What are the advantages of DELTA Charts?

How isa DELTA Chart produced?

Why isit important to produceitin that way?

What does a DELTA Chart look like?

Why do peoplehave some problemsin interpretinga DELTA Chart?
How can the information in aDELTA Chart be used?

| What is a DELTA Chart? A DELTA Chart isagraphic portrayal of a prescription for
action. Inthissenseit islike acooking recipe. Unlike arecipe but, perhaps, like actua cooking,
aDELTA Chart may includedecision points which lead to alternative courses of action. Its
general applicability isindicated by an explanation of the acroynm DELTA:

® The D standsfor "decision"
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® TheE standsfor "event"

® The L standsfor "logic element" (i.e., AND or OR)
® The T standsfor "time"

® The A standsfor "activity"

The choice of these five e ements as the components of a structure intended to portray temporal
relationships indicates that they make up a sufficient set both to describe and to prescribe any
process adequately, provided assignment of an actor is madeto each activity.

These four grgphics principles are applied to the extent possible in the DELTA Chart:

® A different graphics symbol should be assigned to each distinct type of entry on a graphic
chart, to help the reader make a quick visual discrimination among the different entries

® The symbols should be as easy to draw as possible, preferably using only straight lines

® The number of different symbols should be limitedto seven if possible to facilitate mental
association

® Symbols with special significance should be highlighted for easy location (e.g., decisions,
milestone events)

| What are the advantages of DELTA Charts? DELTA Charts enable portrayal of
sequences that involve amix of activities, decisions, and events. It is often true that several
sequences are possible, depending on which of several intermediate choices is made by the user
as a sequence evolves. Also certain events may be expected to occur in the sequence which are
worth spelling out to add greater definition. Other flexibilities will become clear asthe
discussion unfolds. Carrying out the sequences amounts to following the processto itslogical
conclusion. ThusaDELTA Chart can be viewed as aprescription for action. Inthissensg, it is
likearecipe. But unlike arecipeaDELTA Chart may include decision points where different
courses of action are followed at the discretion of the user. Some of the advantages that DELTA
Charts provide to users are:

® Common Language. Once the user masters the DELTA Chart languageand format, the
user will be able to read with facility all of thegraphical process descriptions, and will not
have to learn anew (and probably idiosyncratic) format every time another processis
discussed.

® Compact Description. Once the user learns a process, the DELTA Chart can serveasa
compact reminder and descriptor of the process, which can be hung on awall or used in a
notebook in aflexibleway. Alsoitisateaching aid.

® C(larity of Sequencing. |n contrast to astrictly verbal description of a process, wherein
long sequencesare hard to present and hard to remember (especially when the sequences
include options), the DELTA Charts show clearly most or all of the sequencing involved in
using the processes, thereby providing a clarity that is hard to attain without a graphical
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language.

® Nesting Capability. Activities, Events, or Decisions can be nested. For example, asingle
Activity Box can itself be represented by a DELTA Chart that shows a sequence of lesser
Activities, Events, and/or Decisions which can describe the single Activity in much greater
detail. By using the principle of nesting, (whichislike"zooming", asitiscaledin

computer jargon) individual Charts can be created that provide broad overview as well as the
most minute detail, with an inclusion structure being used to guide the reader to some  desired
level of scrutiny.

B Howis a DELTA Chart Produced? A DELTA Chart is produced using the IM system.
The methods used differ from those for the other Application Structural Types, because the
DELTA Chart includes (a) three types of elements (Decisions, Events, and Activities) and (b)
Logic Boxes.

The elements can be generated using the NGT process, with atriggering question like this:
"What activities, events, or decisions are anticipaed in carrying out this program?' The result
will be amixed list of element types. Editing will then be done asfollows. Eventswill stand as
developed. Each activity will be replaced with its starting event and its concluding event. Each
decision will be replaced with an event indicating that the decision has been made.

A structure canthen be developead using the entireset of events, and omitting the activities,
decisions, and logic boxes. The generic question can be like this. "In carrying out this program,
and assuming that both events in this question will occur, must event A precede event B on a
time scalein thefirst iteration?' Thiswill produce what might be called a Contingency Event
Structure.

When this structure has been posted, points where iterations may be required will be identified.
These will normally occur following decisions, which will be introduced manu- ally as required.
During thiswork, new decisions that may be required will also be identi- fied and positioned
manually into the structure. This allows feedback cycles to be identified.

After this structure is produced, all the events that were chosen to replace activities will then be
repl aced with the gppropriate activities. Findly logic boxeswill beintroduced manudly.

It is desirable to have augmented |SM software dedicated to the production of DELTA Charts.
However such software is not known to exist at present. If and when it iswritten, the above-
described procedures can be modified accordingly.

| Why is it Important to Produce it in That Way? |t isimportant for al the patternsto be
produced that way. IM is designed to enable people to manage complexity. Typical of
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complexity isthe fact that no one has all the information needed, nor do individuals perceive
issuesin the same way. Therefore group work is required to gain the information, and focused
dialog isrequired in order for individualsto learn from each other.

| What Does a DELTA Chart Look Like? All of the DELTA Chart symbols can be drawn
with only straight lines, and they are intended to be compatible with simple computer-drawn
graphics systems. Each symbol type is diginguished in someway from other symbol types.

Activity. An activity is portrayed by a rectangular box divided into an upper and lower cell. The
lower cell will always contain averbal description of the activity. The description will be written
so that an action word appearsfirst (e.g., Carry coalsto Newcastie). Normally the upper cell
will contain the name or title of an Actor, which may be, e.g., a person, an organization, a
machine, or a collection of organizations. It is expected that the Actor shown has been or will be
responsblefor carrying out the activity.

Time Precedence. Time precedence will be indicated by a straight line containing an arrowhead.
The arrowhead indicates the flow of time.

Event. An event isan outcome, aresult, a consequence, a happening or, in general, something
that normally is considered to have occurred or is expected to occur at some paticular time.
Unlike an activity, which has a beginning at some point in time and an ending & some later point
in time, the event isspecified at apantintime. Anevent box portraysthe event. Itisa
rectangle with asingle cdll. Itisdistinguished from the activity box, which hastwo cdls. In
describing an event, the primary object appearsfirst, followed by an action word (e.g., Coals
reach Newcastle, or Newcastle receives cod).

Initiating and Concluding Events. Normally aDELTA Chart sequence begins with an initiating
event. No specid symbol isused. However the event box will have no entering lines, and will
always appear either at thetop or at the left hand side of the Chart. A special symbol is used to
indicate that an event is known to be the last in a sequence. That symbol is the same as the one
used for an electrical earth or ground symbol, and is appended to the concluding event box. The
ground symbol consists of three straight lines drawn horizontally, in avertical row, the topmost
being the longest, the middle one bang shorter, and the bottom one being shorter still.

Consequence of a Decision. The possible consequences of a decision can always be construed
asaset of events (which may then be followed by rel evant activities and other events). In
addition to the standardization that this arbitrary requirement entails, rectangular portrayals can
be used to show each of the possible consequences in the standard event portrayd.

Milestone Events. Specifical significance may be attached to certain events. These "milestone
events' ae indicaed by emphasizing the bottom line on the event box.
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Decisions. A decision isaresolution of aquestion, involving achoice of one option from a set
of two or more options. The "decision diamond" used on many flow charts was rejeced for use
on aDELTA Chart, for several reasons. First of all, the rectangular box is easier to draw and
locate on the graphic. Second, the number of possible consequences should not be restricted by
the shape of the box, and with a rectangular box the number of consequences is not restricted by
the box shape. Inthe DELTA Chart, making a decision is represented by a rectangular box much
like the activity box, in that it containstwo parts. 1n the upper part is shown the entity
responsible for making the decision. Inthe lower part a question appears which defines the
decision to be made. Thereis one line leaving the bottom of the decision box for each
anticipated possible consequence (each option) of the decision. In addition, and to diginguish
the decision box from the activity box, there are heavy lines on each side of the decision box.
These heavy lines make the decision box stand out from other boxes on the DELTA Chart.

Logic Boxes. Two types of logic boxes may be shown on aDELTA Chart. These are"AND"
and "OR" boxes. If severa linesrun into an AND box, this signifies that all boxes encountered
in following atime line that precedes the AND box must have been completed before anything
can continue from the exit of the AND box. If severd linesfollow an AND box, the meaning is
that all paths must be followed in paralel. If severa lines run into an OR box, it means that
entry to and passage through the OR box can be had from any of the entering lines.

| Why do people have some problems in interpreting a DELTA Chart? People
sometimes have problems in interpreting a DELTA Chart. These problems arise from no
experience at reading graphics or too much experience at reading graphics. Those with no
experience need a small amount of instruction in order to be able to read DELTA Charts. Those
who are very familiar with flow charts and PERT charts aready have built-in expectations of
what they will see on achart. The DELTA Chat having been invented to correct deficiencesin
flow charts and PERT charts, the experienced graphics reader must learn what the deficiencies
are and why it isimportant to correct them. Thiswill free the mind of the reader to asorb the
content of the DELTA Chart.

DELTA Charts usually have cyclesin them. PERT charts do not. Both the novice and the
experienced reader will need some instruction in how to interpret cycles. Cycleson DELTA
Charts describe iterative subprocesses; i.e., parts of DELTA Charts where the same sequences
appear in succession several times. To leave acycleaways requires a decision concerning
whether something has been achieved by virtue of the iteration. If what isto be achieved has not
been achieved, another iteration follows; but if what was sought from the cycle is achieved, exit
from the cycle occurs and the time flow moves on to the next box or to the termination of the
DELTA Chart, whichever isindicated on the Chart.

| How can the information in a DELTA Chart be used? The DELTA Chart isintended
either to describe how an existing complex processis being carried out, or to anticipate how
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some new process will be carried out. The Chart contains the answers to questions of the
following type:

What activities lead to what events?

What events precede what activities?

What is the overall process flow?

Who is responsible for each of the aectitivities that are carried out?
What decisions areintermediate in the process?

What are the possible consequences of the decisions?

What are the milestone events in this process?

How many feedback loops (cycles) occur in this process?

In addition to the foregoing, which are graphicdly portrayed on the DELTA Chart, one may add
other information including such things as (a) time duration estimatesassociated with ectivities,
(b) time of occurrence anticipated for events, (c) expected costs of activities, and (d) identifying
numbers for each box, for ready reference.

Work Breakdown Notebooks. 1t is possible to supplement the DELTA Chart with what might be
called a"Work Breakdown Notebook". Such a notebook may have one page for each box on the
DELTA Chart, keyed to the Chart by identifying numbers. The notebook can amplify with prose
whatever is shownon the DELTA Chart. For example, such a notebook was devel oped to
accompany aDELTA Chart for the Saudi Arabian National Center for Science and Technology,
to describe a proposed national planning process.

6.2 PROBLEMATIQUE.

A particular type of structural model (pattern) called a "problematique” has proved to be
of great utility in analyzing complex issues and, subsequently, in resolving them. Despite the
utility of this pattern type, it has been found empirically that there is considerable confusion
associated with the use of thistype. To clarify the problematique, the following questions will be
treated in this section:

® \What is a problematique?

® How is a problematique produced?

® Why isit important to produceitin that way?

® \What does a problematique look like?

® \What problems have been encountered in interpreting problematiques?
® How can theinformation in a problematique be used?

[ What is a problematique? A problematique isastructural modd (graphical portrait,
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pattern) that shows how a collection (set) of problems interact in a certain way to create a
problem situation that is much larger in scope than that produced by any single member of the set
acting alone.

The kind of interaction that is portrayed on the problematique is one of showing which individual
problems may contribute to making certain other problems worse.

For arelatively simple problematique in which there are only two problems (say A and B), there
are only three theoretically possible types of problematique:

)

(2)

The No-Way Type i.e., the smple one in which neither problem makes the other problem
in the set any more severe. This can be indicated by the two statements:

A does not aggravate B
B does not aggravate A

The graphic representation of this type would show the two problems A and B in cirdes,
and no arrow would connect them.

The One-Way Type i.e., the 2-element problematique in which just one of the following
[(a) or (b)] istrue:

(@ A aggravatesB
B does not aggravate A

or
(b) A doesnot aggravate B
B aggravates A

The graphic representation of this type would show the two elements A and B in cirdes,
and there would bea single arrow from one to the othe. If (a) istrue, the arrow would
point from A to B, and if (b) istrue, the arrow would point from B to A. The arrow
represents the relationship "aggravates".
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(3) TheTwo-Way Type i.e., the 2-element problematique in which:

A aggravates B
B aggravates A

For thistype the two elements would appear in circles and there would be two arrows,
one running from A to B and the other from B to A. Thisthird type represents acycle of
mutual aggravation.

Most problematiques studied contain 10 or more problems and many contain 30 or more. The
number of theoretically possible structural typesisthen dramatically enlarged, which is one of
the reasons the interpretation becomes much more challenging than for the simple 2-element
problematiques where there are only three types of structure.

Aggravation Propagates. |t isimportant, in interpreting, to recognize that aggravation
propagates. If A aggravaesB, and if B aggravates C, and if C aggravates D, and if D aggravates
E, then the aggravating impact of A may be much greater than might first appear. The
aggravationof A propagates all the way down the line, making B, C, D, and E respectively worse
than would otherwise be the case. One may then gpeak of aggravation pathways, and the length
of such pathwaysis a preliminary, supeficial measure of the potential influence of agiven
problem on the subset of problemsthat it aggravates. |f aggravation did not propagate, then the
significance of the problematique would be negligible, and no attention would be given to that
type of structure. Because aggravation propagates, the resolution of complex situationsis often
impossible to achieve because people do not understand that the situation will not yield to
piecemeal "solutions"” that cope only with asmall part of the aggravation.

It is especialy notable that aggravation cycles are frequently found when problematiques are
developed. An aggravation cycleis asubset of problems such that each member aggravates
all other membersin the cycle If aggravation cydes are recognized as such, the problems
contained in the aggravation cycle will beattacked as a unit, rather than piecemeal.

| How is a problematique produced ? A problematique is produced using the IM system.
This means that a group of knowledgeable people is assembled and their interaction is facilitated
according to the IM Workshop Plan, with the aid of selected methodol ogies, awell-chosen
working environment, support staff, and support technology. Hrst the participants are asked to
generate the set of problemsthat will be related in the problematique, and to clarify each of them
through dialog. If the set isvery large, the group may be asked to identify those members
believed to be more important than others.
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In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer beginsto present questions to the group, one at atime, designed to draw out the
interrel ationships among the problems. At the conclusion of this work, the computer prints out
the information needed to draw the structure. Depending on the software capability, the computer
may be able also to cause a printer to draw an initial version of the problematique.

| Why is it important to produce it in that way ? Individually-produced problematiques
are deficient, lacking important component problems, and overlooking or misinterpreting
relationships. Groups, engaging in facilitated dialog, will collectively "purify" the information by
reinforcing good ideas and gradually eliminating bad ideas, so that the final problematique does
not reflect any individual's choice; but rather refleds the best thinking of the members of the
group. The voluminous amount of information involved, and the need for focus, both reflect the
importance of computer-sequenced questions; and the latter also enable the organized
development of the information needed to construct the problematique. Without the computer,
human error would frequently invalidate the process. The computer dso is able to make major
savingsin group time because of its efficiency in managing and inferring information.

| What does a problematique look like ? The simple two-element structures discussed
above give way to structures containing numerous problem statements which typically appear in
boxes. Arrows join the boxes to portray the aggravation that has been discovered.

Most problematiques studied contain cycles. Thesize of the cycle isthe number of problemsit
contains. If thesize of acycleis 2, there are just 2 arrows to be shown. The number of arrows
grows much faster than the size of the cycle. For example, a cycle of size 10 would have 90
arrows. Clearly it isabsurd to draw all these arrows. Instead, all the problemsin acycle are
printed in asingle enclosure. Each problem statement is preceded with a"bullet”. Withthis
graphic convention, you can easily count the number of problemsin acycle by just counting the
number of bullets. The bullets also separate clearly one problem from another. If you want to
know how many interactions there are in the cycle of size n, you can readily compute it from the
formulan(n-1).

In drawing the problematique, the graphic artist takes advantege of the structure printed out by
the computer. The computer printout will show each of the cycles with their respedive
membership. It also shows which problems or cycles aggravate other problems or cycles.

The structure cen be laid out one level at atime, and theinterconnecting lines can be drawn to
produce the problematique. (See Appendix 4 for a case example.)

In a more sophisticated operation, software can lay out and print the structure, using special
sub-a gorithms (such as the Warfield crossing-minimization routines® and the Fujitsu overall
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layout algorithms' developed by three Fujitsu staff members).

The problematique then appears as a multilevel structure, with individual problems or cycles
appearing in different levels of what is called a"hybrid" structure. 1f, however, there are no
cycleswith 2 or more members, the structureisjus a hierarchy.

| What problems have been encountered in interpreting problematiques ? People may
have trouble in reading and interpreting problematiques. What must beremembered isthat if
there is a path along the arrows from one box to another, the originating element for the path
aggravates all other members on the path. Thisisall that is shown.

It iscommon to hear people say that the problems at the |eft of aleft-to-right problematique are
more fundamental than those at the right. Those on the right, they say, are more symptomatic.
Also it is now becoming common to hear people say that the problems at the |eft are "root
causes' of the difficulty associated with the situation.

The first of these statements has some validity, in the sense that those members at the | eft
aggravate more members than do those on theright, asarule. Their impad is, therefore more
widedy distributed across the Stuation. The second statement about " root cause” has no vaidity,
in general.

Before statements such as those mentioned can be gven credence additional work would have to
be done. For instance, one could (a) look beyond the existing problem set for problems that
aggravate those at the left and/or (b) add quantification to the problematique. Both approaches
are perfectly possible in many situations.

| How can the information in a problematique be used ? The kinds of questions that are
supported when a probl ematique i s availabl e are the foll owing:

® |n seeking acourse of action in asituation, to what extent is the interaction anong
problems important in setting action priorities?

® \What interactions have been reveded that have not been systematically addressed, and what
are the possible implications of overlooking such interactions?

® \What problems and interactions do we already know how to deal with?

® \What problems or interactions do we not know how to deal with, and what should be done
to try to get the missing knowledge?

® How can theimplications of large cyclesin the structure be understood?

® \What organization or group of organizationsis the site of the problem or interaction?

® \Which organization(s) should deal with which problems and interactions?

® \When some problems or interactions cut across organizations, who has the authority to
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put ateam together to deal with thisinterorganizational situation?
® Given the propagating aggravation, isit important to carry out corrective measures in some
particular sequence that would have a much higher likel ihood of succeeding through taking
into account the propagating aggravation?

6.3 ENHANCEMENT STRUCTURE.

While the Problematique, discussed in Sec. 6.2, is useful in helping to define a complex
situation; the Enhancement Structure is its conceptual opposite. The Problematique shows us
how a set of problems are interrelated. The Enhancement Structure shows us how a set of
proposed improvements are interrelated. To clarify the Enhancement Structure, the following
guestions will be treated in this section:

Wheat is an Enhancement Structure?

How is an Enhancement Structure produced?

Why isit produced in that way?

What does an Enhancement Structure look like?

What problems areencountered in interpreting it?

How can the information in an Enhancement Structure be used?

| What is an Enhancement Structure ? The elements of an Enhancement Structure
typically are action options. The relaionship is "will enhance the value of". The pattern
developed tells us which action options, if chosen and carried out, will enhance the value of other
action options when they are chosen and carried out. Like aggravation, enhancement propagates.
Thus some action options may have a significantly favorable impact on others because of the
propagation of enhancement.

| How is an Enhancement Structure produced ? An Enhancement Structure is produced
using the IM system. This means that a group of knowledgeable people is assem- bled and the
group isfacilitated according to the IM Workshop Plan, with the aid of selected methodologies, a
wel I-chosen working environment, support staff, and support technology.

First the participants are asked to generate the set of action options that will be related in the
Enhancement Structure, and to clarify each of them through dialog. If the set isvery large, the
group may be asked to identify those options believed to be more important than others.

In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer beginsto present questions to the group, one at atime, designed to draw out the
interrelationships among the options. At the conclusion of this work, the computer prints out the
information needed to draw the structure. The computer may be able also to
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cause a printer to draw an initial version of the Enhancement Structure.

| Why is it important to produce it in that way ? |ndividually-produced Enhancement
Structures are deficient, lacking important component action options, and overlooking or
misinterpreting relationships. Groups, engaging in facilitated didog, will coll ectively "puri fy"
the information by reinforcing good ideas and gradually eliminating bad ideas, so that the final
pattern does not reflect any individual's choice; but rather reflects the best thinking of the
members of the group. The voluminous amount of informaion involved, and the need for focus,
both reflect the importance of computer-sequenced questions; and the latter also enables the
organized development of the information needed to construct the Enhancement Structure.
Without the computer, human error woud frequently invalidate the process. The computer also
is able to make major savings in group time because of its efficiency in managing and inferring
information.

| What does an Enhancement Structure look like ? An Enhancement Structure will look
much like a Problematique. (See the discussion of Problematique for a description of the
structure.) The only conceptual distinction between Problematique and Enhancement Structure
is the difference between the naure of the elements and the nature of the relationships.

| What problems are encountered in interpreting it 2 People may have trouble in reading
and interpreting Enhancement Structures. What must beremembered isthat if there is a path
along the arrows from one box to another, the originating element for the path enhances dl other
members on the path. Thisisall that isshown. Theintensity of the enhancement is not
indicated.

It iscommon to hear people say that the action options at the left of aleft-to-right Enhancement
Structure are mare fundamental than those at the right. Those on theright, they say, are just
results of these more fundamental actions. Also it is now becoming common to hear people say
that the action options at the left are "root benefits" associated with the situation. The first of
these statements has some validity, in the sense that those members at the left enhance more
members than do those on theright, asarule. Their impact is, therefore more widely distributed
across the situation. The second statement about "root benefits’ hasno validity, in general, but it
may have in particular cases.

Before statements such as those mentioned can be given credence, additional work would have to
be done to add quantification to the Enhancement Structure. Thisis perfectly possible in many
situations.

| How can the information in an Enhancement Structure be used ? The kinds of

guestions that are supported when an Enhancement Structure is avail able are the f ollowing:

66



Chapter 6: IM Products (Application Structural Types)

® |n seeking acourse of actionin a situation, to wha extent is the interaction among options
important in setting action priorities?

® \What interactions have been reveded that have not been systematically addressed, and what
are the possible implications of overlooking such interactions?

® \What action options and interactions do we already know how to deal with?

® \What action options or interactions do we not know how to deal with, and what should be
doneto try to get the missing knowledge?

® How can theimplications of large cyclesin the structure be understood?

® \What organization or group of organizations is the site of the action option or interaction?
® \Which organization(s) should deal with which options and interactions?

® \When some action options or interactions cut across organizations, who has the authority to
put ateam together to deal with thisinterorganizational situation?

® Given the propagating enhancement, isit important to carry out action optionsin some
particular sequence that would have a much higher likel ihood of succeeding through taking
into account the propagating enhancement?

6.4 INTENT STRUCTURE.

In the early 1970's there was much interest attached to the formal development of
objectives for organizations and for educational instruction. Curiously, many organizations and
managers had tended to treat goals or objectives as though only one could be dealt with, and this
did not recognizethe fact that objectives of organizations are always interminged with
objectives of individualsin those organizations. Frequently organizational objectives conflicted
with one another, and individual and organizational objectives were often also in conflict.
Moreover, it wasargued, educators who do not useformal statements of objectives often fail to
clarify thar own directions for educating students and also |eave open the question of how to
measure whether they had been successful or not.

Arguments arose as to whether it was more important to deal with objectivesformally or to deal
with conceived options formally. An objective, it was argued, may not be attainable an option is
something that is open to realization or achievement.

Whatever the point of view, it isimportant to know that it is possible to work with sets of
objectives and show how they are interrelated. One way to do thisisto work with an Intent
Structure. To clarify the Intent Structure, the following questions will be treated in this section:

® \What isan Intent Structure?

® How isan Intent Structure produced?

® Why isit produced inthat way?

® \What does an Intent Structure look like?
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® \What problems areencountered in interpreting it?
® How can theinformation in an Intent Structure be used?

| What is an Intent Structure 2 An intent structure is a pattern formed from the elements
(which consist of aset of goals/objectives/aims, collectively cdled "intents') and a rel ationship
"supports the attainment of". A typical statement read from an Intent Structure is Objective A (if
achieved) supports the attainment of Objective B.

[ How is an Intent Structure produced ? An Intent Structureis produced us ng the IM
system. This means that a group of knowledgeable people is assembled and their interaction is
facilitated according to the IM Workshop Plan, with the aid of selected methodologies, a

wel I-chosen working environment, support staff, and support technology.

First the participants are asked to generate the set of objectives that will be related in the Intent
Structure, and to clarify each of them through dialog. If the set isvery large, thegroup may be
asked to identify those members believed to be more important than others.

In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer begins to present questions to the group, one at atime, designed to draw out the
interrel ationships among the objectives. At the conclusion of this work, the computer prints out
the information needed to draw the structure. The computer may be able also to cause a printer
to draw an initial version of the Intent Structure.

| Why is it important to produce it in that way ? |Individually-produced Intent Structures
are deficient, lacking important component objectives, and overlooking or misinterpreting
relationships. Groups, engaging in facilitated dialog, will collectively "purify" the information by
reinforcing good ideas and gradually eliminating bad ideas, so that the final pattern does not
reflect any individual's choice; but rather refleds the best thinking of the members of the group.
The voluminous amount of information involved, and the need for focus, both reflect the
importance of computer-sequenced questions; and the latter also enables the organized
development of the information needed to construct the Intent Structure. Without the computer,
human error would frequently invalidate the process. The computer dso is able to make major
savings in group time because of its efficiency in managing and inferring information.

[ What does an Intent Structure look like ? An Intent Structure will look much like a
Problematique. (See the discussion of Problematique for a description of the structure.) The
only conceptual distinction between Problematique and Intent Structure is the difference between
the nature of theelements and the neture of the relationships.

| What problems are encountered in interpreting it ? The reader of an Intent Structure
sometimes does not understand exactly what the structure is intended to show. It isintendedto
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show that if a certain objective were achieved, this would have a bereficial effed if onetriesto
achieve another objective, provided the latter is connected to the former by an arrow from the
former to the latter.

| How can the information in an Intent Structure be used ? The Intent Structureis
helpful in answering questions of the following type:

If agiven objective is attained, what impact might this have on attaining another one?
Which objectives ae more fundamental than others?

Should the highest level objectivesbe grouped into amission statement?

Should the intermed ate level objedives be grouped into a policy statement?

Should the lowest level objectives begrouped into atactical statement?

What action options should be considered to achieve the objectives, given the
interdependence among the obj ectives?

6.5 CURRICULUM STRUCTURE.

Curriculum structures are produced to study therelationship among subjects of study; in
particular to try to determine whether one subject, say A, should be studied before another
subject, say B, in which case A would be prerequisite to B; or whether it is desirable to
commingle the study of A and B, in effect treatingthem as co-requisites. In order to clarify the
Curriculum Structure, the following questions will be treated in this section:

What is a Curriculum Structure?

How is a Curriculum Structure produced?

Why isit produced in that way?

What does a Curriculum Structure look like?

What problems areencountered in interpreting it?

How can the information in a Curriculum Structure be used?

| What is a Curriculum Structure ? The elements of a curriculum structure are
knowledge/experience packages, and the relationship is "should belearned beforeor corequisite
with". When the temporal relationship between elements is understood, the curriculum structure
forms a pattern for sequenced study and learning.

| How is a Curriculum Structure produced ? A Curriculum Structure is produced using
the IM system. This means tha a group of knowledgeable people is assembled and their
interaction is facilitated according to the IM Workshop Plan, with the aid of selected
methodologies, awel-chosen working environment, support staff, and support technology.
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First the participants are asked to generate the set of knowledge/experience packages that will be
related in the Curriculum Structure, and to clarify each of them through dialog. If the set isvery
large, the group may be asked to identify those members believed to be more important than
others.

In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer begins to present questions to the group, one at atime, designed to draw out the
interrel ationships among the packages. At the conclusion of this work, the computer prints out
the information needed to draw the structure. The computer may be able also to cause a printer
to draw an initial version of the Curriculum Structure.

[ Why is it important to produce it in that way ? |ndividually-produced Curriculum
Structures are deficient, lacking important packages, and overlooking or misinterpreting
relationships. Groups, engaging in facilitated dialog, will collectively "purify" the information by
reinforcing good ideas and gradually eliminating bad ideas, so that the final pattern does not
reflect any individual's choice; but rather refleds the best thinking of the members of the group.
The voluminous amount of information involved, and the need for focus, both reflect the
importance of computer-sequenced questions; and the latter also enables the organized
development of the information needed to construct the Curriculum Structure. Without the
computer, human eror would frequently invalidate the process. The computer dso isableto
make major savings in group time because of its efficiency in managing and inferring
information.

[ What does a Curriculum Structure look like ? A Curriculum Structure will look much
like a Problematique. (See the discussion of Problematique for a description of the structure.)
The only conceptual distinction between Problematique and Curriculum Structure is the
difference between the nature of the elements and the nature of the relationships.

[ What problems are encountered in interpreting it ? Educators are inexperienced in
producing graphical representations of curriculum of the type developed using the IM process.
Paths will need to be interpreted as |earning sequences; parallel paths will need to be interpreted
as representing parallel learning.

| How can the information in a Curriculum Structure be used ? Theinformationin a
Curriculum Structure is useful in answering questions of the following type:

® How many parallel learning sequences are needed?

® How can these befit into academictime slots?

® Should innovative time-planning be used, driven by the learning requirements, so tha
normal academic time slots might not be used?

® \What staffing needs could blanket the curriculum sequence required?
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® How can corequisites be integrated, so that the interdependent learning is most useful ly
attained by the student?

6.6 PRIORITY STRUCTURE.

Prioritization is encountered in budgets of governmental and private-sector organizaions,
aswell asin familylife. The budgets of some countiesin the U. S., for example, incorporate
several hundred million dollars. Thebudgets of states may be severa billion dollars Inability to
prioritize may result in deficit financing or misuse of funds. The budgeting of timeis also
important. Prioritization can be studied with the aid of a Priority Structure. To clarify the Priority
Structure, the following questions will be discussed:

® \What isa Priority Structure?

® How isaPriority Structure produced?

® Why isit produced inthat way?

® What does a Priority Structure look like?
® \What problems are encountered in interpreting it?

® How can theinformation in a Priority Structure be used?

| What is a Priority Structure ? A Priority Structure is a pattern such that for any (and
every) two members, say A and B, thereisavery clear indication on the pattern as to which of
the following conditions is met:

® A haspriority over B
® B haspriority over A
® A and B are of egual priority

so that there isnever an indication of thistype: neither A nor B has priority. (Someof the early
Priority Structures developed by people using Interpretive Structural Modeling had the defect
that they did alow indications of the type: neither A nor B has priority.)

H How is a Priority Structure produced ? A Priority Structureis produced us ng the IM
system. This means that a group of knowledgeable people is assembled and their interaction is
facilitated according to the IM Workshop Plan, with the aid of selected methodologies, a

wel I-chosen working environment, support staff, and support technology.

First the participants are asked to generate the set of projects or other items that will be
prioritized in the Priority Structure, and to clarify each of them through dialog. If the set isvery
large, the group may be asked to identify those members believed to be more important than
others.
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In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer beginsto present questions to the group, one at atime, designed to draw out the
interrel ationships among the projects. At the conclusion of this work, the computer prints out the
information needed to draw the structure. The computer may be ble also to cause aprinter to
draw aninitial version of the Priority Structure.

[ Why is it important to produce it in that way ? |ndividually-produced Priority Structures
are deficient, lacking important packages, and overlooking or misinterpreting relationships.
Groups, engaging in facilitated dialog, will collectively "purify” the information by reinforcing
good ideas and gradually eliminating bad ideas, so that the final pattern does not reflect any
individual's choice; but rather reflects the best thinking of the members of the group. The
voluminous amount of information involved, and the need for focus, both reflect the importance
of computer-sequenced questions; and the latter also enables the organized development of the
information needed to construct the Priority Structure. Without the computer, human error
would frequently invalidate the process. The computer also is able to meke major savingsin
group time because of its efficiency in managing and inferring information.

| What does a Priority Structure look like ? A Priority Structure will be alinear pattern in
which all of the elementslie on astraight line. The structure may have cycles containing
eementsthat have equd priority.

| What problems are encountered in interpreting it ? |f the Priority Structureis properly
produced, thereshould be no problem in interpreting it, because of itssimple structure. Problems
will be encountered however, if the structure is not properly produced. The latter will be
indicated by observing pardlel paths on the structure caused by the failure to establish priority
among some subset of the elements being prioritized.

[ How can the information in a Priority Structure be used ? Asit stands, the Priority
Structure shows clearly which elements have priority over which other elements. Going beyond
this interpretation, one can add numerical values either before or after the structure has been
developed, to assst in developing acourse of actionto be followed in recognition of the priority
information.
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6.7 FIELD REPRESENTATION (QUAD).

A Field Representation organizes information in away that allows a large amount of
information to be worked with effectively. Different types of Field are useful for different types
of applications. The Field Representation is also called a Quad, because it places information
into four levels. The information contained in a Quad has the same logical organization as would
afour-level "Inclusion Structure”. Anything in the fourth level of the Quad isincluded in
something that lies at level three. Whatever lies at level threeis part of what lies at level two.
And everything that lies at level two isincluded in the single entity that lies at level one.

The distinction between a Quad and an Inclusion Structure is that the Quad is always drawn
differently from the Inclusion Structure. An Inclusion Structure would be drawn much like the
various other structures already discussed in this Chapter. The way in which a Quad is drawn
provides a superior pattern for use in applications. For this reason the Inclusion Structure is not
emphasized in this Chapter. Nonethelessit isimportant always to remember that, from alogical
point of view, a Quad is an inclusion structure.

To clarify the Field Representation (Quad), the following questions will be treated in this section:

What is a Field Representation (Quad)?

How is a Field Representation produced?

Why isit produced in that way?

What does a Field Representation look like?

What problems areencountered in interpreting it?
What are the types of Field Representation?

How can the information in aField Structure be used?

H What is a Field Representation (Quad) ? A Field Representation shows a set of
categories and the members of each of those sets. The members of a gven category are all
contained within that category (see, e.g., page 296).

The categories themselves may be categorized, with the categorization of the categories being
dependent upon thenature of their individual members.

For example, suppase the elements of the situation are dl action options. The categories will
then represent different types of actions. If category A contains an option which, if elected, rules
out the possihility of taking a certain option from category B, we say that categories A and B ae
interdependent.

In this situation, we can group interdependent categoriesinto athird level and call the new
categories by the name "clusters'. We can then say that all the clusters are part of a higher level
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concept, the "design target”.

Suppose the elements of the situation are all problems. The categories will then represent
different types of problems. If category A contains a problem P1 that aggravates a problem P2 in
category B and if problem P2 in category B also aggravates a problem P1 in category A, we can
lump categories A and B into acluster. Similarly we can say that all the clusters are part of a
higher level concept, "the problem situation”.

| How is a Field Representation produced ? A Field Representation is produced using the
IM system. This means that a group of knowledgeable people is assembled and their interaction
isfacilitated according to the IM Workshop Plan, with the aid of selected methodologies, a

wel I-chosen working environment, support staff, and support technology.

First the participants are asked to generate the set of elements tha will be the basis far the Field
Representation, and to clarify each of them through dialog. If the set is very large, thegroup may
be asked to identify those membe's believed to be more important than others.

In any case, after darification is achieved, the set to be structured is placed in a computer file.
The computer beginsto present questions to the group, one at atime, designed to determine
whether the subject elementslie in the same category . At the conclusion of thiswork, the
computer prints out the members of each of the various categories.

The group is then asked to name the several categories, and to revise the membership in the
categories as appropriate. Following this the categories themselves are entered in the computer,
and the group is given arule for placing categories into clusters. Thegroup is then asked
guestions by the computer, the answers to which determine which categories fall into clusters.
At the conclusion of thiswork, the computer prints out therel ationships among categories.

| Why is it important to produce it in that way ? |ndividually-produced Field
Representations are idiosyncratic, lacking important elements. Groups, engaging in facilitated
dialog, will collectively "purify" theinformation by reinforcing good ideas and gradually
eliminating bad ideas, so that the final pattern does not reflect any individual's choice; but rather
reflects the best thinking of the members of the group. The voluminous amount of information
involved, and the need for focus, both reflect the importance of computer-sequenced questions,
and the latter also enables the organized development of the information needed to construct the
Field Representation. Without the computer, human error would frequently invalidate the
process. The computer also is able to make major savings in group time because of its efficiency
in managing and inferring information.

| What does a Field Representation look like ? A Field Representation will look like a set
of ligts placed sde by side, each list having aheading. Each member of alistispreceded by a
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bullet. At the head of thelist isthe category representing itslist. Each caegory will be assigned
aletter, such as A, B, C, etc.; except that if several categories arein acluster they will be
designed respectively A1, A2, A3, and B1, B2, €c., the numbers indicating membership in the
cluster. (See Table A4.1 for an example of a Problem Field.)

[ What problems are encountered in interpreting it ? The primary difficulty in
interpreting Field Representations has been associated with the failure to adhere to defined
terminology. For example, the categories A, B, and C have sometimes been referred to as
"clusters’, even though the name "cluster” is specifically reserved to mean aset of interdependent
dimensions.

H What are the types of Field Representation ? Field representations are generally
classified in oneof two categories. descriptive or contingency. A descriptive field typically
contains attributes of a situation. |In applications, the attributes are often problemsthat are
perceived within that situation. One may then speak of either an attributes field or aproblems
field, recognizing that the latter is a specia case of the former. A contingency field contains
elements that will normally not dl be found in some future situation. For example, the elements
may be action options, only some of which will eventually be selected for implementation. One
may then speak of an options field. In addition to the elements mentioned (attributes, problems,
options), the fieldwill also contain dimensions, i.e., collections of elements grouped into like
categories, al such categories being essential to encompass the situation.

[ How can the information in a Field Representation be used ? Theinformationin a
Field Representation istypically used in an intermediae way by a group to attain additional
results that are closer to final application.

For exampl g, if the Field isan Options Field, then it can be organized to meet the needs of design
decision-making. If thefield isaProblem Field, it can be organized to comparewith a proposed
Options Field generated to exploresolutions.

6.8 TRIPLY-STRUCTURED QUAD.

To say that a set of elementsis singly-strudured means that the elements have been
structured on the basis of asinglerelationship, e.g., "aggravates' or "precedes’.
Double-structuring means that two relationships are involved. A Field Representation (Quad)
should always involve at least two relationships. Thefirst relationship is always"isin the same
category as', and resultsin partitioning theoriginal set of dementsinto several subsets
representing distinct categories. The second relationship is"is dependent upon”, in which the
categories are partitioned into clusters such that if two or more categories arein the same cluster
they are interdependent.
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The usefulness of a Quad is further enhanced, for design purposes, by introducing a third
relationship, namely, "should be considered before”". This rdationship involvesinitially the
clusters. The purpose is to determinethe sequence in which clusters will be examined in order to
make design chaices. As soon as theclusters are sequenced, the same relationship is goplied to
the categories within each cluster, so that an ordering is achieved on al the categories.

This ordering will be used in laying out the triply-structured quad. The first component will be a
category, namely the category to be examined first from the first cluster. The second component
will be the category to be examined next from the first cluster, and so on.

Triple-structuring prepares the Quad to be used in a choice process, whereindividual members
may be chosen from each of the categories for whatever purpose the activity entails.

If the Quad happens to be formed from design options, then the choices will be design options
from each category (each design dimension). It may be that only one design option will be
chosen from a given dimension, or several may be chosen. Thechoices that are made in this way
make up an Options Profile, to be discussed in Sec. 6.10.

6.9 TAPESTRY OF QUADS.

A Quad can be viewed as the result of taking asingeideaand bregking it up into
constituent ideas organized in afour-level hierarchy. If the idea being broken up were, for
example, an automobile, the first level of the hierarchy would consist only of the concept
"automobile". The fourth level would include a large number of options to be chosen in
designing an automobile. At the fourth level one might find, for example the option "air
conditioner”.

If, in making design choices the choice "ar conditioner" were made, and if an already available
air conditioner design were chosen, arelatively simple dedsion would have been made. If,
however, it were decided that in order to meet competition or to resolve some environmental
problem atotally new air conditioner design should be carried out, another Quad could be
constructed in which the air conditioner isfound at level 1 of a new hierarchy, and the options
appearing at level 4 of this new hierarchy would be options for air conditioner components. For
example, one such option might be "compressor".

This new Quad could be viewed as overlapping the first one. The Quad for air conditioner
overlapsthe Quad for automobil e viathe term "air conditioner”. W ethen have a "tapestry”
containing two Quads. If in designing the air conditioner an off-the-shelf compressor is chosen,
arelatively smple decision isinvolved. If, however, anewv compressor design is sought, a new
Quad could be constructed which would overlap the second one via the term "compressor”, and
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so on. The tapestry growsin this way, and can involve numerous overlapping Quads.

6.10 PROFILE REPRESENTATION.

The Field Representation (Quad) typically portrays a significant amount of information
organized in aform that (a) is very suitable for use in decision-making and (b) isvery suitable to
maintain an ongoing, visible record of intermediate decision-making enroute to a final portrayal
of the total set of choices that has been made. The ongoing and terminal portrayal of choices
constitutes a Profile Representation.

Up to this point in the evolution of Interactive Management, the type of Field Representation that
has been used in most applications s the triply-structured Options Field. Likewise, the type of
Profile Represertation that has been used the most is the Options Profile. Other types of Field
Representation are likely to be used more frequently in the future. Such types will include the
"Problems Field" and the "Attributes Field".

In constructing the Options Prcfile, a group will examine the first dmension of the Options Field
(as determi ned in the sequence structuring: the third form of structuring in the triple-structuring)
and make some choices of options from that dimension. Each choice that is made is represented
graphically according to the following rule: draw aline from the bullet in front of a selected
option down to the Tie Line. The Tie Lineisa continuous line that is drawn at the base of the
graphic. After al choices are made, all selected options will be connected to the Tie Line. (See
Chapter 13 for some examples of an Options Profilewith aTie Line.) All options that have been
ruled out will remain unconnected. Inintermediate stages of decision-making, those options that
have been chosen up to a particular point in time will be connected to the Tie Line. If agroup
must stop its work for a period of time, the Options Field should stay in place, with al chosen
options portrayed by connections to the Tie Line. Then when thegroup returns, it can begin its
work just whereit left off. Multiple use of the working space would suggest that perhaps the
group's work should be taken down and later returned in anticipation of their completing the
work. One must compare the cost of dedicating aroom to a particular complex activity against
the cost of errors that may be made by staff in taking down elaborate displays and restoring them
to their former status. Normally the dedicated room will win out in such comparisons. When the
time comes that large el ectronic computer-controlled displays can be put in service (as opposed
to small screensthat are unsuitable for displaying much information), facilities may be used more
flexibly. Until that time comes, when dealing with complexity, the dedicated facility has much to
recommend it. It isthe height of folly to spend significant amounts of valuable time of
participants who are knowledgabl e about complex issues, only to have all their work invalidated
by others who know nothing about the i ssue and are probably not expert in the nature of the large
displays tha are used to portray complex situations.
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When an Options Profileis compl eted, it is also called aDesign Alternative. If several Design
Alternatives are constructed (perhaps by different groups concerned with the sameissue), a
decision normally must be made to try to choose the best Design Alternative.

6.11 RESOLUTION STRUCTURE °.

While the Problematique, discussed in Sec. 6.2, is useful in helping to define a complex
situation; the Enhancement Structure described in Sec. 6.3 isits conceptual opposite. The
Problematique shows us how a set of problems are interrelated. The Enhancement Structure
shows us how a set of proposed improvements are interrelated. The Resolution Structure
combines a Problematique and some of the aspects of an Enhancement Structure. To clarify the
Resolution Structure, the following questions will be discussed:

® \What is a Resolution Structure?

® How isaResolution Structure produced?

® Why isit produced inthat way?

® \What does a Resolution Structure look like?

® \What problems areencountered in interpreting it?

® How can the information in a Resolution Structure be used?

| What is a Resolution Structure ? The elements of a Resolution Structure are of two
types. Onetypeisproblems. The other typeis action options that may be useful in resolving the
problems. Just as there are two different element sets (problems and options), there are also two
relationships represented on the Resolution Structure. The first relationship is "aggravates'. The
problems are rdated by that relationship to form a Problematique The second relaionship is
"may help resolve". Thisrelationship isused to connect possible action options to the
problematique. The Resolution Structure thereby connects graphically possble action optionsto
the Problematique, making it possible to trace the potential impact of pursuing certain action
options on the resolution of the Problematique. Thus some action options may have a
significantly favorable impad in resolving certain problems, because of the propagation of help
in resolving.

| How is a Resolution Structure produced ? A Resolution Structure is produced using the
IM system. This meansthat a group of knowledgeable people is assembled and their interaction
isfacilitated according to the IM Workshop Plan, with the aid of selected methodologies, a

wel I-chosen working environment, support staff, and support technology.

First the participants are asked to generate the set of problems that are involved in the situation
and to clarify each of them through dialog. If the set isvery large, the group may be asked to
identify those members believed to be more important than others.
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In any case, after darification is achieved, the set to be structured (which may be a subset of the
total set, consisting of those thought to be most important) is placed in a computer file. The
computer begins to present questions to the group, one at atime, designed to draw out the
interrel ationships among the options. At the conclusion of this work, the computer prints out the
information needed to draw a partial structure. This partial structure will be a Problematique.
The computer may be able also to cause a printer to draw an initial version of the Problematique.

Next the participants are asked to generate the set of action options that might help in resolving
the situation, and to clarify each of them through dialog. If the set isvery large, the group may be
asked to identify those members believed to be more important than others.

In any case, after darification is achieved, the set of action options to be connected to the
Problematique (which may be a subset of the total set of options thought to be most important, or
may be the set of categories under which the options weregrouped in the Options Field) is placed
in acomputer file. Depending on the software system to be used, the options or option categories
may be appended directly to the sa of problems, beginning at the end of that set. Then the
computer begins to present questions to the group, one at atime, designed to draw out the

interrel ationships among the options or option categories and the problems in the Problematique.
At the conclusion of this work, the computer prints out the information needed to draw the
Resolution Structure. The computer may be able also to cause a printer to draw aninitial version
of the Resolution Structure.

| Why is it important to produce it in that way ? 1ndividually-produced Resolution
Structures are deficient, lacking important component action options, and overlooking or
misinterpreting relationships. Groups, engaging in facilitated didog, will coll ectively "purify"
the information by reinforcing good ideas and gradually eliminating bad ideas, so that the final
pattern does not reflect any individual's choice; but rather reflects the best thinking of the
members of the group. The voluminous amount of information involved, and the need for focus,
both reflect the importance of computer-sequenced questions; and the latter also enables the
organized development of the information needed to construct the Resolution Structure. Without
the computer, human error would frequently invalidate the process. The computer also is able to
make major savings in group time because of its efficiency in managing and inferring
information.

[ | What does a Resolution Structure look like ? A Resolution Structure will look much
like a Problematique, especially on the right hand side where a Problematique is a substrudure of
the Resolution Structure. On the left will appear either options or options categories connected
directly to elements of the Problematique. (See the discussion of Problematique for a description
of that structure.)

[ What problems are encountered in interpreting it ? People may have trouble in reading
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and interpreting Resolution Structures. What must be remembered is that if there is a path along
the arrows from one box to another, the originating element for the path will be either a problem
or an action option/category. The terminating element will be aproblem. If the originating
element isa problem, it will aggravate all other members on the path. If the originating element
is an action option/category, it may help resolve all other members on the path. Thisisall that is
shown. Theintensity of the aggravation or resolution isnot indicated.

| How can the information in a Resolution Structure be used ? The kinds of questions
that are supported when a Resoluti on Structure is available are the following:

® |n seeking acourse of action in asituation, to what extent is the interaction among
problems important in setting action priorities?

® \What interactions have been reveded that have not been systematically addressed, and what
are the possible implications of overlooking such interactions?

® \What action options and interactions do we aready know how to deal with?

® \What action options or interactions do we not know how to deal with, and what should be
doneto try to get the missing knowledge?

® How can theimplications of large cyclesin the structure be understood?

® \What organization or group of organizationsis the site of the action option or interaction?
® \Which organization(s) should deal with which options and interactions?

® \When some action options or interactions cut across organizations, who has the authority to
put ateam together to deal with thisinterorganizational situation?

® Given the propagating nature of aggravation and resolution potential, isit important to
carry out action options in some particular sequence that would have a much higher

likelihood of succeeding through taking into account the propagating resolution potential ?
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6.12 COMPARISON BAR CHARTS.

Comparison bar charts are used to compare two Design Alternatives following the
application of a methodology used to select one over the other. One comparison bar chart will be
constructed for each alternative. Each bar chart shows vertically, in descending order of
numerical value, the weight attached by the group to a particular dimension of comparison of the
two Design Altematives. For onealternative, thelargest weight will be shown at the left of its
bar chart; while for the other the largest weight will be shown at the right of its bar chat. The
two charts will be based on a common straight line, so that ready visual comparison of the
relative weights can be made. The total score will appear abov e the bar chart for each Design
Alternative.

6.13 UNIFIED PROGRAM PLANNING LINKED MATRICES.

When Unified Program Planning (UPP) was introduced inthe period 1971-73, theaim
was to incorporate in one large array relationships among all of the factors perceived to be
relevant to planning any kind of program. The large array consists of a number of matrices,
which can be triangular to show sdf-interactionsamong members of a given set or rectangular to
show cross-interactions between one set and another set. By linking the matrices, a pattern of
interactions can be produced tha extends across a wide spectrum of concernsrelevant e.g., to
product development, product quality, and other factors having to do with the design or creation
of new systems.

After developing the Unified Program Planning Linked Matrices, it was clear that while this
scheme had many advantages, it also had some significant shortcomings: (@) the interrelationship
of "interaction" was too general for many purposes; (b) while the matrices incorporated
pattern-like information, it was much too difficult for the observer to see these patterns when
they were, in effect, hidden in an array of matrix data; (c) there was no attendant methodology for
constructing thematrices; (d) there was no attendant methodology for assuring that the data
entered in the matrices were consistent across the large array; and (€) the array was more useful

in motivating and portraying complex interrelaionships than it wasin aiding the systematic
design of complex systems.

In spite of these disadvantages, one finds that some organizations have adopted UPP-like
structures in their work with complex systems. Thisincludes the Mitsubishi Shipyardsin Japan,
the Systems Engineering and Cybernetics Centre of the Tata Consultancy Servicesin India, and
the Ford Motor Company inthe U. S. A. Other large U. S. companies are sad to be using or
rumored to be plaming to initiate this system in thar design or qudity-contrd activities.

The concept of using a pattern of linked matrices to couple consumer interests to product
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development and manufacturing (UPP), extending all the way back to the origins of the natural
resources, was presented by Warfield to an international audience at Purdue University in 1972 at
a conference on methodology, and the paper was published in the proceedings of that
conference®. In the same year a paper on the subject, showing the application to planning for a
short-takeoff-and-landing system was published by Hill and Warfield in an IEEE

journal. At the same time as these articles were published, Warfield was already engaged in
developing needed improvements. Some of the improvements seen as necessary were the
following: (a) aprocessfor eliciting the needed information from groups, (b) away to insure
logical consistency in the collected information, and (c) a superior way of representing the
information to help assure that viewers of it could see visually the relationships involved, without
having to try to imagine them in their minds while looking at a collection of matrices filled with
information. The Interpretive Structural Modeling process (ISM) was developed by Warfield
during the period 1972-74 and published in 1974, as away of responding to these needed
improvements, and the Nominal Group Technique (NGT) was subsequently chosen as the
superior approach to eliciting the necessary information.

Both the UPP and ISM were subsequently discussed in Warfield's 1976 book, but the process
aspects of UPP were subjugated to the discussion of ISM, since it was felt that it would be clear
to readers that matrices could best be developed using |SM, and tha the application of the ISM
process to constructing UPP matrices would be evident. The latter assumption was dependent
upon the quality of scholarship being applied to how to work with complex situations. In the
light of experience, it is clear tha one cannot count on the quality of scholarship in aworld in
which marketing and related factors have positions of dominance.
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NOTES

1. See: J. N. Warfieldand J. D. Hill, "The DELTA Chart: A Method for R&D Project
Portrayal", |EEE Transactions on Engineering Management EM-18(4), Nov., 1971, 132-139.

2. See: Kaoru Ishikawa, Editor, Reports of Statistical Application Research, Union of Japanese
Scientists and Engineers, Special Issue: "Seven Management Toolsfor QC", Val. 33, No. 2,
June, 1986 (60 pages).

3. See: J. N. Warfield, "Crossing Theory and Hierarchy Mapping", |EEE Transactions on
Systems, Man, and Cybernetics, July, 1977, 505-523 and the followup work in Note 4.

4. See: K. Sugiyama, S. Tagawa, and M. Toda, "Methods for Visual Understanding of
Hierarchical System Structures”, |EEE Transactions on Systems, Man, and Cybernetics 11(2),
February, 1981, 109-125. Also the same authors wrote an earlier report upon which their paper
was based. The report was called "Effective Representations of Higarchical Strudures”,
produced as Research Report No. 8 from the (Fujitsu) International Institute for Advanced Study
of Socia Information Systems, September, 1979.

5. See: Appendix 2 for adiscussion of relevant GMU PC ISM Software.

6. See: J. N. Warfield, "Participative Methodology for Public Systems Planning", Proceedings
of an International Symposium on Systems Engineering and Analysis, West L afayette, IN:
Purdue University, October, 1972, 23-40 (reprinted in Computers and Electrical Engineering
1(1), 1973, 187-210 by invitation of the Editor) and J. D. Hill and

J. N. Warfield, "Unified Program Planning", |EEE Transactions on Systems, Man, and
Cybernetics SMC-2(5), November, 1972, 610-621.
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STUDY QUESTIONS
CHAPTER 6. IM PRODUCTS (Application Structural Types)

1. What arethe main tangibl e products of IM activity?

2. What distinguishes the Application Structural Types of IM from commonly-used
structural graphics?

3. What isinvolved in becoming sensitized to graphics language?
4. What isaDELTA Chart?

5. What is a Problematique?

6. What is an Enhancement Structure?

7. What is an Intent Structure?

8. What is a Curriculum Structure?

9. What isa Priority Structure?

10. What is a Field Representation (Quad)?

11. What isa "triply-structured quad”?

12. What is atapestry of quads?

13. What is a Profile Representation?

14. What is a Resolution Structure?

15. What is a Comparison Bar Chart, asused in IM?

16. What are Unified Program Planning Linked Matrices?



CHAPTER 7 IM PROCESSES

If processes are thought about at all, one imagnes that they typically are thought to liein specific
applications involving particular contextual features. A particular processis seen astied to some
particular subarena, such as banking, electrical engineering, writing legisation, developing
computer software, or designing power plants. |If all processes are so perceived, the consequence
will be that peopleworking in one areawill have little language or experience in common with
people in another area, thereby creating instance after instance of difficulty in working across
application areas. While it cannot be denied that areas such as those mentioned do possess some
unique aspects, the unigueness in processes is much less than might be imagined. Instead,
processes can dften be shared across vast territories. Those differences that evolve are primarily
in details which the processes encompass as discretionary optionsfor process users.

We see this most clearly when wecome to the realizaion that there is an area that is common to
almost all human beings, no matter what kinds of specific activities occupy their attention. That
areaisthe area of ideas and opeaations with ideas There are just afew important, generic
operations that are carried out with ideas. The primary types are as follows:

® Generating ideas

® Clarifying (interpreting) ideas

® Amending ideas

® Structuring ideas

® [nterpreting Structures of |deas

® Amending Structures of |deas

This chapter will describe a set of IM processesthat is very effective in supporting these six
primary types of operationswith ideas. Moreover, the processes will be related to the operations
so the reader can see which processes are hel pful with which operations. Then the processes will
be connected to the outcomes described in Chapter 6, so the reader can see which processes are
called on to produce which produds.

7.1 IDEAWRITING.

Ideawriting is an efficient process for eliciting many ideas relevant to a stated issue from
one or more small groups in afraction of an hour: in other words, an idea-generating process. |t
is self-documenting. Itsuseis generaly appropriate for al efforts where collective idea
generation is expected to be valuable. It isespecially useful for issue formulation, including
problem definition, and for identification of objectives and options. Also it provides aquick
method for group evaluation of ther immediately prior work results.

|deawriting can be used whenever there is a need to collect ideas or elements rd evant to some
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issue and little time available to do so. Other conditions for its use are: the information needed
Is spread among a variety of people, it isdesired to eliminate the potentially inhibiting influence
of dominant persoralitiesin collecting the information, and people are available and willing to
take part in the generation of ideas.

|deawriting has the potential for spurring the generation of many ideas concerning organizational,
behavioral, and other aspects of an issue. It will encourage contributions from those normally
noted for reticence and quietness. It has the potential for stimulating grealy enhanced
stakeholder input into a planning process.

Results of its use include the spontaneous occurrence of ideas, triggered by other ideas.
Typicaly one may expect to gain alist of 50 to 150 ideas about an issue or question in 20 to 30
minutes. Also one can anticipate inareased understanding of an issueas a result of themanner in
which the ideas are produced.

To carry out Ideawriting, it is required that a specific triggering question be formulated. All
ideas generated will be in response to this question.

A group leader who has some experience with the process will act as the process facilitator. No
more than six people will take part in each instance of the process. However any number of
these instances can be carried out simultaneously. Each individual group will need ateble, chairs,
paper, pencils, and a quiet room in which to work. Groups can share a single room.

The triggering question is displayed to the group throughout its working periad, which will
seldom exceed 30 minutes. Each partidpant is asked to cary out the dlent generation of ideasin
writing, in response to the triggering question. Exchange of sheets of paper is desired, after about
each 5 minutes of writing, or at the convenience of the participants. When a participant gets a
page from another participant, the page is read and will normally stimulate new ideas which can
be written on the page presently in hand. Continued informal exchangetakes place until all
participants have examined all the written ideas and no further ideas come to mind.

| deawriting terminates with the collection of the products of the group activity. Clearly avariety

of actions might follow, either immediately or at alater date, but these actions arenot part of the
| deawriting process itself.
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7.2 NOMINAL GROUP TECHNIQUE (NGT).

The Nominal Group Technique has multiple properties. It isaprocessfor: (1) geneating
ideas, (2) clarifying ideas, (3) doing a preliminary partitioning of the set of generated and
clarified ideas, based on a criterion of relative saliency, and (4) helping to build a spirit of
participation and teamwork or group morale. The NGT is salf -documenti ng.

This process is more sophisticated than Ideawriting, and generally achieves considerably more.
(Ideawriting has four attributes that will sometimes make it the method of choice for generating
ideas. Ideawriting can be more easily learned by facilitators. It requires less time perhaps only
about 20% as much time as NGT. Many groups can carry out Ideawriting simultaneously, and it
Isless demanding on physical facilities and space availability for wall displays.)

A very-well written description of the NGT has been published by itsinventors'. The following
descriptions are intended to familiarize the reader with this process and with some results of
analysis of its use, but not to substitute for the more encompassing description in the cited
reference.

The use of the NGT is generally appropriate whenever collective idea generation is of value, and
it istherefore especially useful for issue formulation. It isalso useful in business and
government planning, and for fostering stakeholder participation in planning. In these situations,
controversy and uncertainty are often present concerning the nature of an issue or problem andits
possible resolution. Frequently it isimportant to neutralize the effect of dominant individualsin
small group meetings. Also it may be important to get an initial rough prioritization of problem
elementsin terms of relative importance. The NGT, when managed by a skilled facilitator who
is sensitive to the behavioral design of this process, ishighly effective in achieving all these ends.

On many occasions the NGT has demonstrated its potential to stimulate the generation of many
ideas concerning organizational, behavioral, and other issues; and for encouragng contributions
from those normally noted for quietness. Outcomes of this process will typicaly include alist of
20 to 150 ideas about an issue. There will be a greatly enhanced understanding of the
components of the issue, an opportunity to assurethat ideas of each member of the group become
part of the context for future discussion, and a preliminary and rough assessment of therelative
importance of the ideas that are produced.

Like the Ideawriting method, the NGT process is initiated by formulating carefully arriggering
question. Theideas generated will be in response to this question. The ideas will be silently
generated, and the written idess will not be exchanged during the writing process. The quality
and relevance of the generated ideas will be highly sensitive to thoughtful formulation of the
triggering question.
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After twenty to thirty minutes of writing of ideas, or whenever it appears tha the participants
have stopped writing, the facilitator will conduct a round robin recording of ideas, in which
individuals present ideas one at atime. The facilitator will record the ideas on flip chat pages,
and as each page isfilled it is posted on the wall.

When all (or threerounds) of the ideas have been dispayed, the process continueswith
sequential clarification of each idea. Criticism of ideasis foregone. Some editing may occur to
add to the clarity of anidea. Ideas which appear to overlap or to be identical may be pooled, if it
is clear that nothing is lost thereby.

After all ideas are clarified and new additions to the list (if any) have been made during the
clarification discussion, participants are asked to vote by written ballot. In thisvoting each
participant selects the five ideas in the set that aredeemed to be most important in resped to

the issue, and rarks them in order of importance. Thefacilitator collects and records these votes.

To carry out the NGT process, one requires agroup leader trained as a fadlitator who has some
experience with the process. A carefully prepared triggering question drives the process. The
participants consist (typically) of agroup of between 6 and 12 individuals with issue-related
expertise. Paper and pencils are required for each participant. A flip chart and felt-tipped pens
are used by the facilitator. The meeting room should have table space for the group, comfortable
chairsfor all agors, and surfaces on which to tapethe generated ideas where they will bein ful
view of the participants. A time period of about 3 hours for the processis the normal
expectation.

Table 7.1 shows mean values of several NGT parameters derived from analysis of 43
applications:

TABLE 7.1
MEAN VALUES OF SOME NGT PROCESS PARAMETERS
Parameter Mean Value
Duration of Session 3.1 hours
Number of Ideas Generated 64 ideas
Number of Ideas Selected in Top Five 33 ideas
Diversity 5.6

Typically there is great diversity in the views of participants as to which five ideas drawn from
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the set of ideas thet is generated and clarified by the group are the most important in relation to
the issue under study. A value of zero for Diversity means that the group isin

full agreement about which of the ideas selected are the most important in relation to the issue
being considered. A value exceading five for Diversity typically indicates that the group is closer
to perfect disagreement on relative importance than to perfect consensus. The mean value of
Diversity is 5.6, which shows a significant and pervasive difference of view toward the issue,
with this kind of difference tending to be present in any group tha deals with any complex issue.
For thisreason, NGT is not the last step in the application of IM. Instead, it furnishes ideas for
later steps when diversity is dispel led through learning.

"Enhanced NGT". The classical definition of NGT can be amended to produce what might be
called "enhanced NGT". Enhanced NGT differs only modestly from classical NGT. The
differences are changes in enphasis to refled experience in observing many applications.

The enhanced version omits one part of the classical NGT and introduces a second part that
reflects adifferent emphasis. The first aspect of the enhancement is to omit the very last part of
the classical NGT. Thislast part isintended to produce afinal ranking. Thislast part is omitted
because when necessary to construct such aranking it has been found that ISM isamore
appropriate methodology to apply. Thesecond part of the enhancement involves setting aside a
specific time for amending ideas that have been generated and darified using NGT. It appears
that the inventorsof NGT believed that facilitatorsof the process would be willing and capable
to provide leadership in editing statements produced by the participants. Experience shows that
one cannot rely on this assumption. Therefore what is proposed as the second component of
enhanced NGT isasfollows. Following the clarification, and during a break in the group work,
the Scribe will provide to the IM Facilitator certain materials. These will consist of (a) alist of
those statements that do not meet good standards of grammar and compasition, (b) alist of those
(compound) statements that incorporate more than one basic idea (and will usually include words
like "and" and"or"), and (¢) alist of statements proposed to replace the compound statements, in
which each compound statement will have been partitioned into simple (one-idea) statements,
adhering as closely as feasible to the participant's original statement.

There will be placed on the work table a set of specially-colored sheets specifically for use by
parti cipantsto write proposed amendmentsto statementsthat arein thelist (&) provided to the IM
Facilitator. The IM Facilitator will lead the group in a process whereby the poorly written
statementsin list () will be amended just to meet good standards of grammar and English. This
will be done by asking participants to write new versions on the spedal sheets and give them to
the IM Facilitator. The work of amendment will continue until all of thelist (a) statements have
been upgraded in their power to communicate reiably.

During the break the Scribe will provide specially-colored sheets containing al the amended
statements produced in list (c), and these will be posted for viewing by the participants. The
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participants will be asked either to accept the amended statements as presented by the Scribe, or
to write new versions on the specially-colored sheets and provide them to the IM Facilitator as
they did with theitemsin list (a). The work of amendment will continue until all of the list (c)
statements have been upgraded in their power to communicate reliably a single primary idea.

7.3 DELPHIL

The DELPHI process, the oldest of the processes discussed in this chapter, isameans for
generating, clarifying, structuring (in alimited way), and amendingideas. It isdidinctivefor its
application when groups cannot or should not be in face-to-face communication, being served
instead by a neutral information management group. Asarule, the DELPHI processis much
slower in its use than the other methods, but it can be accelerated using modern communication
and computer equipment at times. DELPHI is self-documenting.

The literature on DELPHI is extensive’. It has been found experimentally in studies extending
over more than a decade that when groups are brought together, the benefits of direct interaction
aregreat. Therefore DELPHI is seldom used in Interactive Management. When the
circumstances require its use, it has been found to be helpful.
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7.4 INTERPRETIVE STRUCTURAL MODELING (ISM).

The Interpretive Structural Modeling (ISM) process provides the means to enable groups
to structure information with computer assistance, while simultaneously clarifying the
component ideas. It also allows for amendment of preliminary strudures, again with computer
assistance. It is self-documenting.

In application, ISM provides the means to formulate a pattern or structureof elements associated
with issue formulation. The elements may include needs, constraints, objectives, or optionsin a
variety of fields such as education, public facility planning, city budget-cutting, or system design.

This method is useful when a complex issue is under study, and there are interactions among the
diverse elements of theissue. A focused group discussion on the issue isneeded on the way to
the development of one or more relaionship maps.

The elements that are structured as well as the relationships used to structure them are clarified
by reasoning and discussion stimulated by the process. The quality of the results obtained
depends upon skilled process leadership, which must be facilitative rather than issue-involved.
Overemphasis upon the mechanistic and technical aspects of the process during its use is
highly undesirable, while underestimation of the significance of its behavioral attributes by
the facilitator may significantly weaken its utility.

The use of ISM produces one or more documented models of element interrel ationships. Part of
the product will include a carefully refined language with which to describe or discuss an issue or
system. There will be a significantly enhanced understanding of the issue, accompanied by
modification and darification of initially-formulated elements and rel ationships.

In the application of ISM, an issue and a structuring theme are identified. A group and a process
leader are chasen. Elements of the issue will be avalable from prior work, frequently as a
conseguence of use of the Nominal Group Technique. Part or all of the dement set that is
developed from the NGT activity (or other means of developing such a set) will be entered in a
computer. The machine will present inquiries visually to the group, which discusses them and
makes judgments about relationships of the elements. Following the completion of the
computer-questioning and group discussion of the questions, the computer computes information
needed to construct and display a map of the relationship among the elements. A written
interpretation of the map (keyed to the map) is developed by the IM Pattern Interpreter, who then
gets assistance in devel oping the final version from the IM Broker. Thisis done separately from
the group, and adequate time is allowed to ensure a quality interpretation. The map is then
examined by the group and its interpretation is discussed. It may or may not then be amended
(manually for simple amendments, or with computer assistance for more complex amendments).
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To initiate the ISM process, one typically begns with the set of dements, and with arelationship
chosen to be appropriate for exploration of theissue. The relationship chosen is then embedded
in ageneric question. Therewill be between 6 and 12 participants, an experienced group leader,
a computer operator, and possibly other staff available to document key comments by the
participants. Thecomputer may be a time-sharing system, or may be a dedicated facility, but it
must contain the software that supports and is part of thelSM process. A large wall display to
present machine-generated questions to the group is achieved by a projection system driven from
the computer. Copying facilities ae needed to prepare and distribute results to the participants.

During this process the participants are asked to answer the questions presented by the compuiter,
and the final answers to those questions are based on ademocratic rulewhere the majority leads.
It is also during this process when often the participants are asked to give the raionales for their
individual decisionsin order for the others to be exposed to different points of view and
information, and then to have better basis for afinal decision regarding the questions under

cong deration. It isin this "exchange" of points of view where most of the learning during the IM
activity takes place among the participants.

The time required for an ISM process depends upon the number of elementsin the set and their
complexity. Time periods from two to eight hours have been experienced.

The ISM processisthe formal replacement for previously-used heuristic methods of organizing
information. It replaces "rearrange and tape”" methods, or other methods in the literature that lack
asound behaviord design which tekes account of human limitations and ather behavioral aspects
already discussed in earlia Chapters.

Table 7.2 shows mean values of certain ISM process parameters drawn from 31 sessions’.

TABLE 7.2
MEAN VALUES OF SOME ISM PROCESS PARAMETERS
Parameter Mean Value
Duration of Session 3.1 hours
Number of Ideas Structured 22 ideas

To summarize the discussion of 1SM, it isamethod for structuring ideas, and amending
structures of ideas. The products of its use are beneficial in interpreting structures of ideas.

The discussion given here does not include aspects of I1SM related to the interpretation and
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resolution of cycles. The reada who isinterested in amore complete discussion will find itin
the references, as well asin other parts of this Handbook.

7.5 FIELD DEVELOPMENT.

As mentioned, there are various types of field. This section deals with Options Fields,
Problem Fields, and Attribute Fields

7.5.1 Options Field. Processes for developing options fields provide means for
thorough development of Design Situation descriptions and design Target descriptions.
Self-documentation is inherent andincremental, providing a constantly updated status of all
design decisiors.

A Poly-Structure. The completed Options Field is a poly-structure. Its construction begins with
the generation and clarification of a set of options. This set may be generated and clarified using
the NGT, in response to a carefully formulated triggering question. This question defines the
context and must, therefore, reflect substantial insight into the Design Situation. The question
must be neither too broad nor too narrow. It must stimulate creative, productive responses, that
do not stray from the topic under consideration.

Initial Structuring (Placing Options in Categories). Once aset is developed, using NGT, the
initial structuringbegins. Theinitid structuring is for the purpose of placing the options into
categories. The ISM processis used to carry out the structuring. A relationship that may be used
for thisinitial structuring is"isin the same category as'.

Naming the Categories. Following the placing of the options into categories, the options are
displayed as sets, arrayed vertically in anticipation of developing a name for each category that
will be placed at the head of the appropriate column of options.

A standard comment that participants will make is that the categories should have been chosen
first, and then the options should have been generated for each category separately. The standard
response is that the disease called "hardening of the categories" is responsible for
underconceptudization in many situations. To begn with the categories already specified will,
no doubt, save time in options generdion. The time spentin options generation is normally
minuscule compared with the time spent later in designing, testing, installing, and operating the
target system. A4 primary reason for developing categories to characterize a

set of previously-generated and clarified options is to fight underconceptualization at the outset
of the design task.

Identifying Design Dimensions. After the set of categories has been achieved, it is
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reasonable to believe that learning has occurred. At this point, it is appropriate to ask whether
every caegory should be taken as adimension of the design. The criterion for making this

deci Sonis to ask whether some option(s) inthat category red ly must be specified in order to
provide adequate definition of the alternative represented by choosing one or more options from
each dimension, or whether any particular category is not essential to the definition of the Target.
The purpose hereis an economic one: to avoid using precious group time in working with a
category that is non-essential to Target specification. Good processes leaveroom for groupsto
introduce superfluous information (within limits) in order to avoid cramping creative behavior,
but later on provide opportunities to delete intermediate outcomes that are deemed not to require
further consideration.

Discovering Clusters of Dependent Dimensions. Once the facilitated group has settled on the
dimensions of the Target, a second structuring ocaurs. Now it isthe s& of dimensions that is
structured. Again the ISM processisused. The relationship used is "is dependent on”. Two
dimensions are defined to be independent if a choice of one or more options in one of the
dimensions does not rule out any choices in the other dimension. The kind of independence
being dealt with is"decision-making independence”. If two dimensions are dependent, the
choice of options in one can be restricted by a choice of optionsin the other.

Because of thiskind of dependence, this structuring forms clusters of dimensions such that any
two dimensions in the same cluster are dependent. Clearly it is desirable that the choice of
optionsin a cluster be made in light of the interdependency within the cluster.

Following this structuring, there is defined a set of clusters, each cluster consisting of a set of
dimensions, and each dimension considing of a set of similar options.

Establishing a Choice-Making Sequence for the Clusters. Now the third structuring begins.
This structuring takes the clusters as the elements to be structured. The structuring relationship
involves the sequence in which choices of options should be made. Once again the ISM process
isused. A suitable relationship is "should be considered first in making choices of options'. At
the conclusion of this structuring, the clusters will have been placed in alinear sequence.

Sequencing Dimensions Within Clusters. A fourth structuring now is carried out, which
normally will not require the use of the ISM process, but which can useit if it appears necessary.
In this structuring, carried out separately for each cluster, the initial decision-making sequence
among the dimensions in each cluster is defined. If, for example, a certain cluster consists of
dimensions A1, A2, and A3; at the conclusion of the structuring for this cluster, it may have been
decided to choose options first from dimension A2, then from dimension A3, and finally from
dimension A1. With such ordering done for each cluster, alinear sequence involving all the
dimensionsis achieved.
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Displaying the Completed Options Field. 1t isthen appropriate to organize the Options Field by
placing the dimensions in the order determined, with the name of each dimension headinga list
of the optionsin that dimension, and with the clusters clearly identified. In the representation of
the Options Field, each option is preceded by a"bullet”. The bullets have been found to be very
useful in helping to distinguish each option from each other option (especially to distinguish an
option from one appearing immediately below it and from one appearing immediately above it);
and also to maintain a high quality graphical readability in the Options Profile, to be discussed
later.

7.5.2 Problems Field. Problems fields are organized much like optionsfields. A large
set of problemsis divided into categories for purposes of facilitating information management
and interpretation.

7.5.3 Attributes Field. Attributesfieldsinvolve collection of the attributes of a
situation and placing these attributes into categories for purposes of facilitating information
management and interpretation.

7.6  PROFILE DEVELOPMENT.

While various types of profiles can be developed, the most common are the Options
Profile (see, e.g., page 158) and the Attributes Profile.

7.6.1 Options Profile. The Options Profileisthe visual representation of an Alternative,
consisting of a set of chosen options, with at |east one option coming from each Dimension in the
Options Field. Each option that is seleded is so designated by aline drawn from the bullet in
front of the selected option down to the "tieline". Options chosen in a given dimension may be
single or compound. A compound option is aset of individual members of the set of options that
constitute a given dimension.

In applications, it is common to construct several Options Profiles for a given Options Field.
Each Option Profile represents one design Alternative.

In choosing options, choices are made in the sequence determined in formulating the way the
Options Field is represented.

If there are many optionsin a particular dmension, it may be deemed apprapriate to use ISM to

assist in constructing a Priority Structure for that particular dimension. The chosen option(s) for
that dimension may then be selected in the light of the learning that occurred in constructing the
Priority Structure for that dimension.
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Choice is made in the first dimension in the order, and the selected options are "tied down" (by
drawing aline from a chosen option to the tie line). Then choice is made in the second
dimension, and so on. When an Options Fidd has many dimensions, it may occur that work will
be interrupted at a point where choices have been made in the early dimensions in the sequence.
These choices ae designated by tying them to the tie line. When the group returns to resume
work, they can see immediately thestatus of the work asthey left it in aprior session, and can
resume choice-making using the determined sequence.

Of course there is nothing to prevent the group from making modifications in the Options Field,
as a conseguence of the learning that goes on during the construction of the Options Profile.

When the decision is made that a sufficient set of Alternatives has been conceived, this set
becomes the subject of tradeoff discussions, carried out using the Tradeoff Analysis processto be
discussed in Section 7.7.

7.6.2 Attributes Profile. An Attributes Profileis constructedfrom an Attributes Field in
the same way that an Options Profile is constructed from an Options Field. The basis for
deciding which attributes to include in an Attributes Profile should be determined before the
Profileis constructed. Some examples of bases are the following:

® Only those attributes will appear in an Attributes Profile that are seen asimportant to be
changed through a process of implementation of an Options Profile

® Only those attributes will appear in an Attributes Profile that are seen as important to be
protected during any process of implementation of an Options Profile.

7.7 TRADEOFF ANALYSIS.

The Tradeoff Analysis process offers a means of choosing systematically one altemative
from a set of several that has been produced using the previously-described processes. Like the
others, this processis self-documenting. It may also use (a) the NGT process as a component to
develop criteriafor making choices and (b) thel SM process as a component for usein
prioritizing those criteria.

Starting Conditions. The starting conditions for the use of the Tradeoff Analysis Process ae as
follows. Two or more Alternatives (Options Profiles) are available. The group is prepared to
choose one of these Alternatives as the recommended one to follow.

Development of Evaluation Criteria. Thefirst step in the processisto generateideas. The
idea set that is desired is a set of Evaluation Criteria. These Criteriawill be used as part of a
systematic approach to the choice of asingle Alternative. This set may be devel oped using any
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of the three processes described previously that produce sets of ideas in response to a suitable
triggering question. The choice of which of the three will be used should be based on an
understanding of the three processes and an awareness of the time available and relative
complexity of the situation.

Criteriamay be of two types: standard and non-standard. The standard criteria are those for
which numbers are available that arise from a process of enumeration aganst accepted standards.
For example, cost in dollars, areain acres, board-feet of timber, inches of topsoil, length of an
artifact, number of horsepower, etc. The non-standard criteria are those ariteria for which no
suitable, accepted standards exist.

The non-standard criteria may be of two types. quantifiable and non-quantifiable. The former are
those for which numerical values can be attained that reflect subjective opinion on ascale. The
latter are those for which numerical values do not appear to have significance on any
interpretable scale.

Then the criteria also can be said to fall into two other types. quantifiable and non-quantifiable
The former include both the standard criteria and the non-standard criteria which can be suitably
quantified.

Choice of a Baseline Alternative. A single alternative can be arbitrarily chosen as a"baseline
alternative", against which comparisons will be made.

Test for Dominance. Initially atable (matrix) will be constructed. The left side of this table will
be indexed by the Alternatives, the Baseline Alternative being the first to appear in the index set.
There will be onerow in the table for each Alternaive to be considered. Across the top of this
table will appear the Evaluation Criteria. There will be one column in the table for each
criterion. In the data cells of the table, therewill be placed thequantified values for all those
Evaluation Criteriathat are quantifiable, one such value being tabulated for each Alterndive.

For those Evaluation Criteria that are non-quantifiable, there will appear in each cell the rank of
the particular Alternative in light of the particular criterion being applied. The ranks can be
given in numerical form with 1 being the highest, and tiesin rank must be permitted. Suppose,
for example, that the criterion is "most beautiful”. Weknow of no way to quantify beauty
reliably. Nevertheless individuals may arbitrarily assign ranks, and the ranks may be averaged.
What we are quantifying here is not beauty, but rather a perception that islikely to be different
for each person. Neverthelessthis practice allows the table to befilled with numbers.

It isnow possible to inspect the completely filled-in table to search for any dominance that may
occur among the set of Alternatives. Any one Alternative #1 is said to dominate anoth- er
Alternative #2 if and only if every numerical entry in the row corresponding to altemative #1 is
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judged to be superior to or equivalent to the corresponding entry for alternative #2.

If one Alternative dominates another, then the Alternative that is dominated is removed from the
set of Alternatives, leaving areduced set. It is conceivable that one Alternative will dominate all
the other Alternaives. Should this ocaur, the TAM terminaes and the dominant Alternativeis
chosen.

Computer software can be used to drive adisplay unit that presents the table to the group in a
large wall display so that as entries and comparisons are made al of the relevant data are
constantly in view.

If there are two or more Alternatives remaining after the dominance testing, and none of the
remaining Altematives dominatesany of the ather remaining Alternatives, thenext step isto
carry out difference ranking.

Difference Ranking. Select any two Alternatives for comparison. Each of the two Alternatives
will now be examined by comparing them with respect to each Evaluation Criterion. Suppose the
Alternatives are #1 and #2. Suppose that the Evaluation Criteriaare A, B, C, and D.

Now examine the difference between alternatives#1 and #2 with respect to Criterion A. This
difference can be designated DA. This difference will be considered very carefully with respect
to how each of the options chosen in the several dimensions relates to this difference. A similar
comparison can be made for the differences DB, DC, and DD. Asthis comparison isbeing

made, it will become clear that it is possible to structure the differences according to their relative
significance. 1t might turn out that differences are judged as of equal importance. In cases
involving numerous criteria, the ISM process can be used to organize the structuring A typical
question might appear as follows:

"In the context of comparing Alternatives #1 and #2, is difference DA & least as significant as
DB?

Notice that if it should happen that the two differences were regarded as equdly significant, they
would then liein astructural cycle.

This process of structuring the differences continues until all differences liein astructure that
represents their relative significance in ng Alternatives #1 and #2.

Scaling the Ranked Differences. After the differences have been ranked, they are scaled. The
items to be scaled may be individual differences or cycles containing more than one difference.

The item ranked most significant is assigned a scalevalue of 100. Theitem ranked next highest
is assigned a scale value between 0 and 100, by judgng its relative significance compared to the
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highest-ranked item. The next most significant is then assigned a scale value less than (or
possibly equal to) that just assigned, and so on, until all differences have attained a scde value
between 0 and 100.

Scoring the Two Alternatives. Each of the two alternatives being compared can now be assigned
ascore for each of the scaled items. Suppose, for example, that Alternative #1 istaken as
superior to Altemative #2 in respect to Evaluation Criterion A. Then there will be assigned to
Alternative #1 thescaled value attached to the item DA, while a zero score would be assigned to
Alternative #2 with respect to that item. Similarly, the scaled values given to each difference are
assigned to whichever of the two Alternatives being compared is judged to be superior on tha
particular difference. Of courseit could occur that for some particular criterion there would be
no difference. If this should occur, the difference would aways be ranked lowest in significance
and assigned a scale value of 0.

When all the scale values representing the items have been assigned as indicated, the scded
values assigned to each Alternative may be added together to form the total score for each
Alternative. The Alternative getting the highest score is then declared to be the superior
Alternative. This conclusion should always be tested carefully against common sense, taking
advantage of the audit trail that this process provides. Especialy one should look to see whether
there were very close judgments made that deserve more consideration.

Structuring the Set of Alternatives. Note that, when two Alternatives are compared, one
normally emerges as the onewith the higher score. This Altemative would then be preferred to
thefirst. By continuing to compare Alternativesin pairs, using the process just described, a
relationship of preferenceis built up on the Alternatives. This means that one can draw a
tentative preference structure for the set of Alternatives based on the paired comparisons of
Alternatives. If there were four Alternatives being compared, one might find, for example, a
preference ordering as follows based on the total scores. 2,3,1,4. Thistype of ordering could be
found, for example by four comparisons: (1,2), (1,3), (2,3), ad (1,4). Nevertheless one should
not automatically assume that the preference ordering found by these four comparisonsis the last
word.

Nothing in this process assures that transitivity will apply to the ordering so found. Experience
shows that transitivity almost always applies, but it should always be tested, because the
mathematics of this process does not have a built-in guarantee of transitivity. Thisis because of
the highly detailed processof comparison tha isused. A thorough study of transitivity in
relationships is required to control the quality of work using ISM or other ways of structuring’.

7.8  PRODUCTS AND PROCESSES °.
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Chapter 6 identified thirteen prototypical "tangible" products of IM activity. Inthe
preceding seven sections of Chapter 7, seven "IM Processes’ were described. While the
preceding sedtions have at leag partially connected the products with the processes used to create
them, it seems appropriate in this Section 7.8 to summarize the connection between products and
processes. While there are severa alternative ways to form product groups to produce the
products, only the product(s) that i s most commonly preferred is discussed in the fol lowing.

7.8.1 DELTA Chart. The DELTA Chart is produced using two of the seven processes.
The ideas are generated and clarified using the NGT process. The result of using the NGT
processisto create a set of activities, events, and decisions to be structured according to atime
precedence relationship. In such structuring, it isto be expected that the product will be a hybrid
structure, involving one or more cycles. Suchcycles correspond to iteration. The structuring is
done with ISM, but not merely to produce an initial structure. The cycles produced using the
most commonly applied ISM agorithm leaves the cycles unresolved, showing merely that the
elementsliein acycle. What must be done to follow up isto create what is called an "inner
cycle". Theinner cycleisbased on anon-transitive relationship. The cycle that is created using
ISM is called an "outer cycle", and is formed from atransitive relationship.

What the user should appreciate is the following: the relationship "precedes’ is transitive, but
can be satisfied by members of an iterative cycle without saying anything more specific. The
relationship "immediately precedes’ is not transitive, but showsin detail the sequence that goes
onintheiterative cycle. The ISM theory provides a straightforward way of derivingthe inner
cycle, once the outer cycleisavailable. Specifically, one can simply attach aweight to the
relationship to show the immediacy of the precedence. A weight of ten can correspond to
immediate precedence, while aweight of 0 can be used to show that the precedence is not
immediate. From such a simple weighting matrix, the threshold structure can be created using an
edge for aweight of ten and no edge for aweight of zero.

7.8.2 Problematique. The NGT processis used to generate and clarify the elements of
the Problematique and possibly to separate the d ements into two caegories of "most important”
and "of lesser importance”. The ISM processisthen used to structure the problematique, using a
relationship like "aggravates'. If it is desired to delvedeeply into any cycles that may be
produced, this can be done in what is called "cycle resolution”. In cycle resolution, weights are
attached to each of the edges of the cycle, and threshold structures are created in which at first
only the most heavily weighted edges are included, then the threshold is dropped down
progressively to create a sequence of inner cycles. Theinner cycles produced in thisway are
studied in order tointerpret the meaning of the cycle asawhole. In addition, in very difficult
instances, the method of geodetic cycles can be used to provide learning sequences for studying
and interpreting cycles. The cycle resolution processis described in Section 9.5, which discusses
appropriate resolution software.
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7.8.3 Enhancement Structure. The NGT process is used to generate and clarify the
elements of the Enhancement Structure, and possibly to separate the elements into two categories
of "most important” and "of lesser importance’. The ISM process is then used to develop the
Enhancement Structure, using a relationship such as "enhances'. The comments abaut cycle
resolution in Sec. 7.8.2 apply equally to Enhancement Structures.

7.8.4 Intent Structure. The NGT processis used to generate and clarify the elements of
the Intent Structure, which will be goals and/or objectives. The ISM processis used to structure
the Intent Structure, using arelationship such as "supports the achievement of". Comments
about cycleresolution in Sec. 7.8.2 apply equally to Intent Structures.

7.8.5 Curriculum Structure. The NGT processis used to generate and clarify the
elements of a Curriculum Structure, and possibly to separate the elements into the categories
"most important” and "of lesser importance”. The ISM processis used to devdop the
Curriculum Structure using a relationship such as "should precede or be corequisite with".
Comments about cycle resolution in Sec. 7.8.2 apply equally to Curriculum Structures.

7.8.6 Priority Structure. The NGT processis used to generate and clarify elements of a
Priority Strudure, and possibly to separate the d ements into the caegories of "most important”
and "of lesser importance. The ISM processis used to develop the Priority Structure, using a
relationship such as "is of equal or lesser priority than". Some users prefer to use two
relationships, one of which can be "is of roughly equal priority with", and the other of which can
be"is of distinctly higher priority than". The Priority Structure is more subtle than other
structures, which explains why atechnical paper® has been published to make very clear what is
required to assure that a Priority Structure is propely developed using ISM.

7.8.7 Field Representation (Quad). The NGT processis used to generate and clarify
the elements of the unstructured Quad. Then the ISM processis used to structure the Quad,
using arelationship like "is similar to".

7.8.8 Triply-Structured Quad. Section 7.5 describes the use of processesin developing
the Triply-Structured Quad.

7.8.9 Tapestry of Quads. A Tapestry of Quadsis produced by using the method for
developing a single Quad repeatedly, oncefor each Quad. The representation of the Tapestry of
Quadsis achieved by overlapping the top of one Quad with one elamnent lying at the lowest level
of another Quad.

7.8.10 Profile. Sections6.10 and 7.6 explain the development of a Profile.
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7.8.11 Resolution Structure. The NGT processis used to generate and clarify the
elements of a Resolution Structure, and possibly to separate the elements into the categories " of
most importance” and "of lesser importance’. The ISM process is used to structure the
Resolution Structure, using two different relationships as described in Sec. 6.11. Comments
about cycleresolution made in Sec. 7.8.2 apply equally to Resolution Structures.

7.8.12 Comparison Bar Charts. Comparison Bar Charts are constructed using the
Tradeoff Analysis Methodology (TAM). Such Charts are made after relevant Profiles have been
developed us ng the gppropriate process discussed previ ously.

7.8.13 Unified Program Planning Linked Matrices. Each matrix component of the
Unified Program Planning Linked Matrices is devel oped individually, using NGT to generate and
clarify theelements, and using ISM to devdop the structure The relationship for each matrix
will be selected through study of what kinds of elements are beingrelated in the matrix.

Linkages of matrices will be developed using ISM to connect the marix elements of one matrix
with the matrix elements of another.

NOTES
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STUDY QUESTIONS
CHAPTER 7. IM PROCESSES

1. What concept makes it possible to develop generic methodology (i.e., methodol ogy that
can be applied across disciplines and organizations, without regard to the specifics
of the issue?

N

. What are the primary operations that are carried out with ideas?
3. What is Ideawriting?

4. What is the Nominal Group Technique? How does it differ from Ideawriting?

o

. On average how long does anNGT session last?

6. On average, how many ideas are generated and clarified in an NGT session?

\l

. On average, how many ideas are sdected by a Participant group aslying in the
top five from among those generated and clarified?

8. What conclusion can be drawn about individual decision-making on complex issues
from experience with voting for the top five ideas obtained from NGT work?

9. What isDELPHI?

10. What is Interpretive Structural Modeling (ISM)?

11. On average, how long does an|SM session last?

12. On average, how many ideas are strucured in an ISM session?
13. What isaField?

14. What is an Options Field?

15. What types of field can be structured other than an Options Field?

16. What isinvolved in developing an Options Profile?
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17. What is the purpose of Tradeoff Analysis?

18. What processis used in developing any of the following Application Structural Types:

DELTA Chart, Problematique, Enhancement Structure, Intent Structure, Curriculum
Structure, Priority Structure, Field Representation, Triply-Structured Quad, Tapestry of
Quads, Profile, Resolution Structure and Unified Program Planning Linked Matrices?

105



Handbook of Interactive Management

106



CHAPTER 8 DEMOSOPHIA FACILITY

8.1 THE MEANING OF THE NAME.

The word "DEMOSOPHIA" is formed from two Greek words. Thefirst refersto the
people, and may be recognizable as part of the word "democracy”. The second refers to wisdom,
and may be recognizable as associated with the latter part of the word "philosophy”. Put them
together and you have a concept like "the wisdom of the peopl€e”. Naming afacility in thisway
impliesthat the facility is specifically tailored to adesire to collect and organize the collective
wisdom of agroup of people.

Ordinary, everyday experience leads people to believe that it is normal to carry out design and
related activities such as planning in ailmost any environment. If the design encompasses
physical artifacts, the working environment may be minimdly ateredto provide the most
obviously essential accessories. In the computer age, the ever-present publicity spursthe
addition of computers to the working environment. But the idea that the environment should be
subjected to the most detailed design, taking into account the Laws of Generic Design, and
recognizing the potential benefits of creating a Working Environment that offers enhancements
and minimizes detractions will only very gradually be adopted. (Thisis the second aspect of
DEMOSOPHIA.)

Neverthelessit is essential to design, construct, and maintain an environment that maximizes the
likelihood of successin design adtivity. Asthenumber of largesystem failures continues to
grow, more and more evidence will accumulate to support the ideas given here.

8.2 THE NATURE OF THE WORKING ENVIRONMENT.

The working environment focuses on eliminating detractions and providing enhance-
ments for people working there. The need exists for avariety of communication and cogni- tive
assistance aids. The environment is designed in recognition of the need for personal comfort for
human beings engaged in long, dfficult tasks; for well-conceived, large displays; of the valuein
making protracted logic visible; and of the need to relieve actors of activities that distract from
thinking, listening, and communicating. It recognizesthe need for assis- tance in organizing
knowledge, and for dialog to develop the capacity for teamwork.

In 1980 a design was developed for such an environment. It incorporated a number of key
dimensions, ranging from simple "housekeeping” features (such as the coat rack to keep clothing
out of the way of problem-solving activity) to sophisticated communication facilities involving
software that carries out inference with information.
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The design wasnet carried out without relevant prior experience in environments that involved
groups who were engaged in trying to solve complex problems or to design systems. Instead, a
period of time extending from 1974 to 1979 had involved warking in a variety of ad hoc settings,
mostly consisting of rooms that were set aside as "meeting rooms’, "conference rooms", or
classrooms. Invariably these rooms had extremely bad attributes for problem-solving. It was
after struggling to achieve results in group work under such unsatisfactory conditions that the
insight needed to design an appropriate situation room was gained.

In short, two critical things went into the design of the room: (a) an understanding of the
research results from social science revealing significant shortcomings that needed to be
corrected in group work and (b) six years of experienceworking with groups in unsatisfactory
environments.

In addition to the foregoing general benefits, the design was further informed by a number of
specifics related primarily to processes for group problem-solving that were gathered, devel oped,
and tested during the period from 1970 to 1979. While designing to incorporate the research
results and the experience, specific aspects of the design related directly to the processes being
used. Thusthe design of the room involved considerations not likely to be found in most other
problem-solving facilities.

In addition to the main facility, the design involved an anteroom spedfically conceived to be a
strong supporting facility for what goes on in the main room. Operations in the primary room are
supported on areal-time basis by operations in the anteroom. The processes devd op the
necessary information. The actors who fill the various roles use the facilities of both roomsto
provide the documentationin ared-time activity.

The first room to be developed was not completely faithful to theinitial design. Thiswasthe
decision-support facility at the University of Northern lowa. There it was necessary to use an
existing room that lacked some of the envisaged requirements. However many of the salient
features were incorporated. Since its development in 1980, additional features have been added
to make it more useful as a problem-saving environment. Also its use has not been limited to
complex issues, but rather it has been applied to avarigty of problems.

The second facility to be developed was almost totally done according to the original design
insofar as the principal facility, the Demosophia, was concerned. The anteroom was considerably
below desirable standards. Nevertheless thisfacility, developed at the University of Virginia,
and placed in service in April of 1982, proved to be amost all that was hoped for in advancing
the environmentd needs for generic system design purposes.

Asaresult of experience gained with this design, its design was replicated by two client
organizationsin the period 1983-1985. These were the U. S. Forest Service Regional Officein
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Atlanta, Georgia, and the Southwest Fisheries Science Center in La Jolla, California (mentioned
earlier). Theformer facility isno longer being used, because of a destructive fire in the building
inwhich it waslocaed. The latter facility continues to be used regularly by the Southwest
Fisheries Science Center.

A room with most of the original design features and some new ones was created in the period
1984-1986 at the City University of London. Thisfacility incorporated some improvementsin
the equipment and in graphical capabilities.

A well-equipped facility that was developed using the initial design was built at George Mason
University in 1984-1985. This room had a much better anteroom than the one at the University
of Virginia, providing for moreefficient support services. It also had slightly more space, andits
layout permitted better writing boards on the walls.

The Defense Systems Management College, Fort Belvoir, Virginia, modified one of its
classrooms in the period 1989-90 to provide characteristics S milar to those mentioned above. In
1991, the College continued to explore the creation of a new facility capable of providing support
for IM (and, possibly, for other group activities).

The Ford Motor Company constructed such aroom in 1993, after experiencing excessive
problems in preparing for and conducting Interactive Management sessions in temporary space.
As one example of a problem that was experienced while conducting a session at a four-star
hotel, very early in the session the expensive rug on the ballroom floor caused static electridty to
be produced, which migrated from the hand of one of the staff to one of the computers, disabling
the computer and requiring extensive repairs.

The name "Demosophid" was chosen to distinguish it from other types of rooms that arealso
called "situation rooms" and to reflect the philosophy under which it was designed. Those who
study situation rooms recognize that there are several types, characterized by different
assumptions and underlying purposes.

The name "Demosophia" refleds the philosophy that the people who have difficult problems to
deal with usually can do so with wisdom, provided they are supported by an appropriate
environment, methodology based in sound theory, and staff people who are there to assist rather
than to play out their own egos as superior problem solvers to those who "own™ and who suffer
from the problems.

While the design of Demosophia has been based on the background given in the preceding
discussions, the original ideafor such aroom belongsto the late Harold Lasswell. Thisformer
Y ae professor and political scientist was awell-known and well-respected scholar, teacher, and
author.*
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In his early days as afaculty member, Lasswell was very interested in group problem-solving
activity. One of the experiences that he had together with two colleagues, took placein a
Peruvian mountain village. For three months the small delegation of feculty tried to
communicate with and assist the inhabitants of this poor village to try to help restore the viability
of the community. Thistook place with Indians who did not speak English.

After several weeks, the discovery was made that communication could take place with a
graphics language that was developed on the spot, using chalk drawings on the wall of a cave.
Once this discovery was made, communication improved and significant progress was made
toward restoring this village to health.

Y ears later, Lasswell articulated his concepts of a"dedsion seminar” and an "urban
planetarium”. The former was conceived as a specially designed room that emphasized major
displays of information relating to policy devdopment. In effect it was the modern version of the
Peruvian cave. The urban planetarium was alarger concept. It would consist of alarge building
whose rooms and wdls were so laid out and so covered with symbols, tha a person could
experience vicariously an entire urban center by simply walking through this building and
experiencing its contents. Inthisway, it was thought that a citizen of adty could gain afeeling
for the city as awhole and understand both its history and its current state, gaining an
appreciation of the interdependence of its parts. By keeping an up-to-date status report, in
graphical form, of numerous aspects of the city, citizens could know their city in a unique way.
Even newcomers could gain rapidly an gppreciation for the spirit and substance of thecity.
Possibly many of the self-serving adtions that tend to destroy a city might be defeated if citizens
perceived it more like an organism than only in terms of the individual's immediate situation.
And possibly the individual might learn to appreciate the interdependence in the city and the
possibilities for paticipation in its adivities.

Thevision of Lasswell was a significant motivation for the development of Demosophia, and the
need for full information display was recognized as one of its main features.

Factors in the Design. By sorting out the room's attributes into principal design fadors, it is
possible to explain itsconcept and suggest how it isused. These are the main factorsin its
design:

® Physical Comfort. It should be possible for aperson to sit in thisroom as aworking
participant for @ght hours a day, and not be distraded from the task by any physical
discomfort, the later typicdly being found in "conference rooms" and most other settings
where peopl e are expected to work together. For achieving a minimum degree of physica
comfort it isimportant to consider such aspects as lighting (artificial and natural),
acoustics, chair design, etc.
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® Ample Table-Top Working Space. 1n many rooms developed for group activity, no

thought is given to maintaining ample table-top working space. In many rooms, thereis no

place for winter garments to be stored, so the working space is preempted by coats and hats.
By providing proper space utilizati on, one hel ps assure productivity.

® Flexible Table-Top Working Space. Some large conference rooms have access to

ancillary small rooms, wherelarge groups can be broken upinto small groups, one small
group per room. However in a university and in many business environments such space
cannot be made availabl e. Also many organizations lack eating facilities near the working
areas. By having severd smaller tables tha can be fit together to form one large one, it is
possible to have a group working around the large one; and later by separating the tables and
moving them to comers of the room, several small groups can be accommodated to work in
parallel. Itisalso possible to useone of the small tablesto hold acatered lunch.  This
economizes on the use of the group's time.

® Design for Multiple Roles. Thereis ample evidence that for effective group work, (a) the
group should be small--perhaps 8 isthe ideal size for effective verbal exchange--but the

group can vary from 6 to 12 without introducing undue difficulty, (b) since thereis often a

need to accommodate more people than the "small group”, space can beprovided for

observers who do not require as much space as the participants, () processes may provide  for
breaks during which "caucusing” among participants and obsavers can be carried out,  (d) the
group must have afacilitator, someone who is highly-skilled in working with groups
using the methodol ogies that the room is designed to implement, (e) for certain kinds of
group work the cognitive burden may be alleviated by using the computer, sothat  provisionis
made for aterminal and an operator, and (f) there is a need to record and duplicate in order
to document what goes on for quick dissemination and amendment. Accordingly, the
room should be designed to accommodate the various roles, which means it must have
space for each that is appropriate to do what must be doneintherole  and to provide any
necessary equipment support. In the Demosophia design, facilities are provided for about 10
participants, oneor two facilitators, a computer operator, a compute terminal, up to
twenty-five observers, and one or two scribes.

® Design for Display. Most of the walls are devoted to displaying information. The

following modes are used: (a) manual display achieved by writing on butcher paper and

taping it to the wall with masking tape, (b) manual display achieved by printing on cards,  and
either inserting the cards in magnetized holders, or using small rubberized magnetsto  place
them manually on the magnetic wall-board which holds them, (¢) augmenting the card
display by drawing lines that conned the magnetic card holders to show relationships  among
the elements that are displayed on the cards, (d) projection displayson abarewall,  which can
be produced from an overhead projector or more commonly from a computer driving a
projection system (by this means, the computer can communicate with the group)  which
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removes some of the cognitive overload that otherwise would weaken the capacity of  the
facilitator to perform in certain aspects of group work), and (€) direct writing, with a marker
pen.

® Design for Information Retention. \While the ordinary conference room seldom carries
provision for retaining any information, and thus serves the purposes of the executive who
doesn't intend to spend more than an hour in the room, complex issues demand prolonged
periods of work, which may extend over several days, and typically may involve several
periods separated by intervening days to catch up on normal work. For thisreason, it is
important to design for retaininginformation in the form it exists when the group has
to interrupt its adivity. Information is retaned on the walls sothat when agroup returnsit  is
visually cued immediately in detail about its prior work status. Members of the group may
be able to walk through the displaysin order to review grgphically thework that has  been
done, and can resume work with little lost time. Information is also retained, when
appropriate, in the computer, where it can be called on demand for refresher purposes, or  to
amend it by addition, del etion or other editing.

® Production of Intermediate Results. Group work isdemanding. On complex issues, it is
very important to reproduceintermediate results as soon as they have been achieved. This is
done off line in the anteroom, using the drafting and copyingfacilities. Hard copy can then
be provided to participants, giving a deserved feeling of accomplishment, and arecord  to study
as needed as thework evolves.

® Videotaping. For certain purposes, such as summarizing results of along project, for
showing trainees how they perform in group work, and for archival reasons, it isdesirable  to
be able to make and display videotapes, in which case audio design involving quality and
placement of microphonesisimportart.

® Storing Possessions. One corner of the room, near the door, is set aside for hanging coets
and leaving bags so they do not use the work space and are availabl e when leavi ng.

® Telephones. Persons using the room need to use telephones during breaks. Provision of
them near but outside the working areais sometimes desirable.

® Report Preparation. Facilities are needed for preparing final reports on the work.

® Access to On-Line Software. Software for the ISM and TAM processes is needed to

drive the processes, displaying questions and results. It has been demonstrated repeatedly

that through activity in such aL aboratory Environment, followingthe seeringprovided by a
Science of Generic Design, the best features of the separate Virtud Worlds of the

participants can be brought forth and integrated, and that the interaction among the
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participants provides alearning experience that dissolves the potential negative impact of the
initially-divergent views aout issues.

NOTES:

1. Among his better known booksis A Pre-View of the Policy Sciences and Politics: Who Gets
What, When, How?
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STUDY QUESTIONS
CHAPTER 8 DEMOSOPHIA FACILITY

1. What isthe origin of the word "Demosophia’'?

2. What does "Demosophia’ mean?

3. What kind of working environment supports high-qudity work on complex issues?
4. What factors support the design of a high-quality working environment?

5. What principleis supported by the Lasswell experience in Peru?

114
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Software appropriate for use with Interactive Management (IM) has been written in many places
by many authors. Much, but not all, of this software has been written for the Interpretive
Structural Modeling (I1SM) process. Among the locations where ISM software has been written
arethefollowing: University of Hokkaido (Japan), Nippon Electric Company (Japan), IBM of
Brazil (for the University of Sdo Paulo), University of Dayton, Battelle Memorial Institute City
University of London, TataConsultancy Services (India), GeneSys (Bangalore India) and, most
recently, by Christakis, Whitehouse and Associates, Ltd. (Berwyn, PA), The Saunders Consulting
Group (Ottawa, Canada), and at the Instituto Tecnol égico y de Estudios Superiores de Monterrey
(ITESM, Monterrey, Mexico). In this handbook, only four versions of software for ISM are
discussed, along with a discussion of software that would be useful for IM but which is not
presently known to be available.

The version of ISM software to which most attention is given here was written for IBM PC
compatible equipment at George Mason University, is referred to as the GMU I1SM Software, and
it isdescribed in great detail in Appendix 2. Another version to be discussed was conceived by
Dr. Cliff Saunders of Ottawa, Canada, for Apple equpment (the Macintosh 11 series, in
particular). Itisreferred to as PRISM* Facds software (it was written in Prolog Language).
Christakis, Whitehouse and Associates of Berwyn, PA, developed aversion for IBM PC
compatible equipment, which isrefered to as the Generic Problem Solving System. At ITESM
aversion of the software was developed for the NeXT machine, written in Object-Oriented C
language, and it isreferredto asthe S.1.1L.A.l. (Sistemade Integrado de Informecion parala
Administracién Interactive -- Integrated Information System for Interactive Management).

9.1 ISM SOFTWARE, INFERENCE, ISM ARITHMETIC.

|SM was developed in Columbus, Ohio, at Battelle Memorial Institutein 1972-74. Itsuse
spread quickly to Japan and later to Brazil, Germany, England, India, and elsewhere.

The ISM processis fundamentally a means to fadlitate the construction of relationships among
members of a set by agroup of people engaged in dialog about the relationships Intended asa
learning process for the participants, the ISM dialog brings out and illuminates similarities and
differences of viewsin afriendly environment, and in this way produces significant learning.
|SM uses machine inference to make the process of development of relationships efficient, while
assuring consistency in thelogic. The tangible products of its use are maps of relationships
(patterns) which permit significant interpretations to be drawn concerning complex issues.

The arithmetic of ISM refers to how time is distributed in using the process and the implications
of thisfor its utility.
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The Arithmetic of Interpretive Structural Modeling. Data have beentabulated on 31 ISM
sessions. These dda are given in atable in the book: A Science of Generic Desi gn,
Appendix 5, page 495. The data relate to binary-matrix-filling, which is a mathematicd

description of the process of studying and modeling a relationship among members of aset. The

following material is extracted from or estimated from that table.

DATA ON THE INTERPRETIV%lg;IfU?gTURAL MODELING PROCESS
Minimum Maximum Mean
Duration of ISM session 0.5 hours 6.0 hours 3.1 hours
Number of ideas structured 9 34 22
Number of matrix cellsfilled 72 1,122 485
Average time per query 0.5 minutes 7.5 minutes 2.44 minutes
Average time per cdll filled 0.10 minutes 1.50 minutes 0.49 minutes

The average time per cell filled isfound by dividing the total time spent in the session by the
number of cellsto befilled in acompleted matrix. The numbers of 0.10, 1.50, and 0.49 are
computed from the known data under the assumption that the machine will infer 80% of the
matrix entries. So these numbers are just one fifth of the numbers representing the average time
per query. The assumed 80% figure is consistent with general experience in runming |SM
sessions, although the percent of entries inferred by the machine will vary on either side of this
number.

It is known both from theory and from experience that the percent of inferred entries will vary
from one session to the next, and we do not have data that enable us to determine how many
entries were inferred in the above cases. The assumed percentage of 80% has been noted in some
past sessions, and is believed to be a representative number for machine inference. In any
particular session, the data can be taken if desired and could always be determined by
well-written software that is sensitive to the need to get data on sessions and interpret it | ater.

The average time to conduct a working session with machine inference is represented by the

foregoing daa, but if the assumed 80% inferencewere altogether absent, the timerequired would
expand by afactor of five, as shown in the following:
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Time to Complete a Session:

® minimum time with machine inference : 0.5 hours; minimum time without machine
inference : 2.5 hours

® maximum time with machine inference : 6.0 hours, maximum time without machine
inference : 30.0 hours

® mean time with machine inference : 3.1 hours;, mean time without machine inference
15.5 hours.

9.2 GMU ISM SOFTWARE.

The software developed at George Mason University (GMU ISM Software) has been
widely usedin more than 100 IM projects, and it isconsidered to be one of the most reliable
versions though it doesn't present an interesting user interface It isdesigned to runin an IBM PC
or compatible machine provided that it has adequate RAM, a math co-processor and graphics

capabil ity.

The GMU ISM Software was designed in three versions, each one providing support for the
generation of different Application Structural Types; the first two versions (DOCLUS and
DOPRIOR) concentrate on particular cases, while the third one (DOMODEL) may be used for
constructing most of the Application Structural Types that were discussed in Chapter 6; the
distinction between these three versions lies in the relative efficiency of each ane of them in
helping to creae the desired products.

Since at present the GMU I1SM Software is believed to be the most widely used in the USA,
Appendix 2 presentsa detailed explandion of how this software works.

9.3 PRISM*Facets SOFTWARE.

PRISM* Facets Software is the name given by Dr. Cliff Saunders of Kanata, Ontario,
Canada, to ISM software used by The Saunders Consulting Group in Prolog language for the
Apple Macintosh series of computers. This software allows extensive use of the mouse for
selecting and directing, uses pull-down menus and dialog boxes, and otherwise reflects the
computer philosophy pioneered in the Apple series of computers. PRISM* Facet is entirely
contained on one 3 /2 inch disk.
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The PRISM* Facets Software includes provision for machine computation and presentation of
digraphs on the screen and for drect printout of completed structures.

PRISM* Facet contains four major modules that correspond to the ISM theory and practice. The
first module is the general Problematique module that allows a group to explore mixed structures
invol ving cycles and hierarchies. The second most general modulei s call ed Project Planning. It
allows a group to explore relationships that form branching hierarchical patterns, but does not
allow cycles. Thismodule is most often used to get a group to think about which tasks in a plan
need to be started before work can start on another task. The third module is called Sequencing.
It allows a group to rank order a set of items, and allows the possibility of tiesin the ranking.
This third module corresponds to Warfield's Priority Structure. The fourth moduleis called
Categorising. It allows a group to decide which ideas or dements belong in the same logical
category.

PRISM* Facet is configured to accept up to 999 elements for use or re-usein afile. It allows
usersto print (a) lists of elements, plustheir qualifications, (b) directed graph structures and
optionsfields, (c) 8 1/2 by 11 inch versions of each element for wall display, and (d) the list of
votes that generated the structural information. The software also boasts many useful user-
machine interface features that smplify the task of afadlitator or scribe to meet the needs of a
group as they move toward their goal. Please see Appendix 5 for contact information.

9.4 GENERIC PROBLEM SOLVING SYSTEM SOFTWARE.

The Generic Problem Solving System (Copyright © 1991 - Christakis, Whitehouse &
Assoc., Ltd.) is one component of the CogniScope ™ instrument. It provides a set of tools which
are used to support Interactive Management sessions. The system runs on an IBM PC/AT (or
compatible) with at least 640K of RAM memory, 2 megabytes of available storage space on a
hard disk, and EGA graphics capabil ity.

It supports theuse of a mouse throughout its operaions and employs pull-down menus, list
boxes, and dialog boxes for its user interface. |deas which are generated by the participants of an
IM session can be compared and structured in a variety of ways by the system. These methods
include: classification of ideas into affinity groups, comparative structuring of ideas, influence
structuring of ideas, MICMAC analysis of astructurés matrix, superposition of ideas onto an
existing structure, and tradeoff analysis.

The system is able to produce a variety of reports including: lists of ideas, structure level

reporting, logs of voting results, structural matrix reporting, and the structures themselves. The
system provides online help for its features and a User's Manual is also avalable.
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9.5 S.LILA.IL. SOFTWARE.

The S.1.1.A.l. softwarewas developed by Alegjandro Cristorna and Sandra Garzon at the
Campus Monterrey of ITESM. Its main purpose is to take advantage of the technological
features of the NeXT machine, in order to integrate most of the information management
reguirements of an Interactive Management Workshop. The software runs on a UNIX platform
and in doing so it tekes advantage of a multitask environment. It wasdeveloped in the object-
oriented C language of the NeXT machine, including its interface builder advantages. With the
integration of these features, the system provides a user-friendly interface (e.g., dalog boxes,
mouse use, help windows, screen standardization according to the NeXT's interface builder
criteria), and allows for multitasking features such as printing lists of ideas and titles, whileit is
concurrently doing the structuring of ideas and producing backups and updates of datafiles. It
was developed for any configuration of the NeXT machine which has aword processor available.
This software is tranportable to any UNIX environment.

The version 1.0 of the software is organized in four modules. These three: General Strudures,
Priorities, and Classifications are operational. The Options Profile module is being completed.
In each module the total sequence of an IM Workshop may befollowed by the system:
generation of ideas, clarification, voting, and structuring (according to each individual situation).
In al instances the basic datafiles are available for independent use, and are always updatable as
the process continues. The software also provides amonitoring function of some of the man
process variables, and makes available a report on a set of predefined performance indicators of
the Workshop (e.g., time use, statistics on voting results.)

The main printed outputs (also available for screen viewing) of the S.I.LLA.l. include: lists of
ideas generated, clarification commentary, graphical results of voting, structures produced (not
graphically, but by tabular presentation), and general information about the topic, client, and
participants in theWorkshop. A short preliminary report is made avalable almost immediately
at the conclusion of the Workshop.

Although the S.1.1.A.1. cannot yet be viewed as afinal product, sinceit is being tested and further
developed, its working features allow us to include it here as an interesting software version for
IM, becauseit has already been proved useful in several IM Workshops.

9.6 POTENTIALLY USEFUL SOFTWARE.

Most, if not al, of the presently available software used with IM lacks some key features
that would enhance significantly the potential for the use of this software to help deal with
complex issues. The software can be described in two categories. software to help apply the
Tradeoff Analysis process, and software to take full advantage of the ISM process. Softwareto
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assist in carrying out the Tradeoff Analyss process can beenvisaged by reviewing how this
processis conduded. The remainder of this section will deal with potentially useful additionsto
ISM Software.

9.6.1 Pattern Layout Capability. The theory required to permit software to be
developed to provide pattern layout capability for patterns developed with the ISM process goes
well beyond what has been incorporated in software so far. Thegoal of this work would be to
produce layouts of patterns that incorporate text, and which are most easily read. The theoretical
work was done by Warfield in 1977*, followed by Sugiyama, Tagawa, and Toda at Fujitsuin
1978 and subsequently?. Additional work has been done by an Italian group involving Batini,
Nardelli, and Tamassia, though they have been largely influenced by conventional computer-type
structures that are not carefully based in mathematical theory.

9.6.2 Cycle Resolution Capability. Very large cycles pose problems of interpretation.
The ISM theory made provisions for thisin terms of weights on edges, geodetic cycles, and
threshold digraphs. After an early application of this theory (1976) by Zamerowski and
colleagues® at the University of Dayton, most other practitioners ignored the problem of
interpreting large cydes. Neverthelessit is straightforward to write and apply software for this
purpose, using dgorithms developed in the 1970's.

9.6.3 Quaternary Response Capability. In replying to ageneaic question in the
querying portion of the ISM process, partidpants are almost dways limited to responding "yes"
or "no". However it was demonstrated in the mid 1970's that after a brief initial period during
which guestions were answered in that binary way, partidpants could leam how to respond with
one of four answers. a) V, which meant that the question as shown on the screen could be
answered "yes' (in the downward sense) and "no" in the reverse sense, b) A, which meant the
the question as shown on the screen can be answered "'no" (in the downward sense) ad "yes" in
the reverse sense (the upward sense), ¢) X, which meant that the question could be answered
"yes' in both directions (upward and downward), and d) O, which meant that the question could
be answered "no" in both directions. Software with the capability to switch from the binary
response to the quaternary response offers the potential to speed up significantly the ISM session,
without diminishing the quality of the discussion.

9.6.4 Printout Capabilities. Many of the perhaps 50 or 60 versions of ISM software
that have been developed are weak in printout capabilities. It should be possible to print out
readily all key aspects of thework done. Much of the software uses the word "print” to mean
"display on the screen”, as though a screen display can somehow substitute for hard copy. In the
first version of ISM software written at the Battelle Columbus Laboratoriesin 1972-73, hard
copy was produced on line; showing the sequence of questions presented, the answers given,
time required to arive at avote, and the voting results. Regrettably, most subsequent |SM
software € ided this useful hard copy capability.
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9.6.5 Re-Use Capability. It should be easily possible to re-use both sets of elements and
previously-used generic questions. A library of generic questions built into the computer would
be very beneficial for both instructional and application purposes. Much of the existing software
makesit very difficult or dmost impossibleto enjoy the re-use capability.

9.6.6 Session Data Capability. In theinterests of good housekeeping, it should be easy
to enter in a pre-established forma the data conceming all aspectsof an IM session, the data to
be printed out later in aformat suitable for inclusion in a session report.

9.7 ISM SOFTWARE EVALUATION CRITERIA.

In order to make good decisions about how to upgrade existing ISM software or about
how to choose from different versions of ISM software, a set of ISM Software Evaluation
Criteria has been developed, andis presented in thefollowing table. For illustrative purposes,
the GMU ISM PC software is evaluated against these criteria.

The criteriafall into ten types, e.g., Input Criteria, Output Criteria, Inference Criteria, etc. A
letter grade is assigned to the software for each particul ar type. The grades assignable are A, B,
C, D, and F, with A being highest and F being lowed.

Within each of the criteriathere are attributes, and the software is scored on each attribute. The
score rangesfrom 10 (highest) to O (lowest) for that attribute. Nat all attributes are equally
significant, therefore the letter grade assigned to the type of criterion cannot be directly tied to the
total attribute score for the type. (While aweighting system on attributes can be devised, it has
not been deemed worthwhile to date.)

Acceptable software will receive a passing grade on all of the types. In other words, if software
"flunks" on one type it becomes unacceptable.

It is not necessarily wise to use total scoresin comparingtwo versions of the software. The

judgment is more subtle than that. The value in the scoresisin comparing the details of different
versions, and making judgments aout what is important.
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TABLE 9.2

ISM SOFTWARE EVALUATION STANDARDS

CRITERIA

1.

GRADE OR SCORE
FOR GMU PC ISM

SOFTWARE

Input Criteria ...

Ease of Loading ISM Software

Ease of Entering Elements

Ease of Entering Generic Questions

Ease of Entering Element Qualifications

Ease of Amending Elements

Ease of Amending Relationships

Ease of Amending a Previous Vote

Effective Use of Prior Information Following Amendments.

N (A (NN e el (U (e

Output Criteria  ........cccoveviviiiiicieenes

>

Printout, individual e ements

Printout, voting sequence results and timing

Printout, structures/structural data

Printout, fields

Printout, element list

Printout, generic question

Printout, element qualifications

Structural printout minimizes line crossings

Structural printout avoids diagonal lines

Structural printout avoids line/box intersections

=2 2 I T T = R V| I R

122




Chapter 9: IM Software

3. Inference Criteria  .............cccoocvmieiriiiiiinicee e, B

Optional structuring modes available 9

Selecting next question to ask

Minimizing the number of questions

Inference algorithm is correct 10

4. Y217 L O 2172 3 1 AN B

Maintaining speed as number of elements grows

Maintaining usahility of printouts as number of dements
grows

Printing adequate documentation for checking 7
as number of elements grows

5. Operator Convenience Criteria .................ccoccouveeeninnnnnn. D

Readable screen di spl ays
Unwanted queries can be switched off by operator

No operator penalty if operator wants to correct operator
mistakes.

No unusable screen-operator interaction

Maximum use of helpful operator cues

Minimum demand on operator memory

6. Literature for Learning ..........c...cccoeeiieiiiiiiiiieenees B
User Guideisfree of enigmas 7
Step-by-step examples are included 10

Reference sources are provided when absolutely necessary

Software bugs are identified and operator is warned
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Query Scheme Doesn't Waste Group Time — .............................

Alternative software modes make best use of inference

A given software mode makes best use of inference potential

Dual query scheme begins with binary responses and later can
be switched to quaternary responses

8. Cycle Resolution Capability —  .........c.coooveieeiiieeee. D

Software permits cycle weighting for threshold structuring

Software permits identification of geodetic cycles

Software prints out interpretive material for cycle resolution

Re-Use CORVERICHCE ..o

Old element set available for re-use

Old element set readily modifiable for re-use

Old problematique readily re-used in problem - option
(resolution structure) joint diagram

10. Performance Measures Included  .....................c...occ.......... D

Time of session printed out

Number of queries printed out

Amount of inference printed out

Inference efficiency printed out

Details of voting printed out

Number of cycles printed out

Size of cycles printed out

Diversity printed out

Structural complexity printed out

Number of participants printed out

Objectives of session printed out

Comparison of results with objectives printed out

=2 T =T T T T T R T R R

124




Chapter 9: IM Software

People information printed out

Equipment identification printed out
Working facility ID printed out

NOTES:

1. J.N. Warfield, "Crossing Theory and Hierarchy Mapping", |EEE Transactionson Systems, Man,
and Cybernetics SMC-7(7), July, 1977, 505-523.

2. K. Sugiyama, S. Tagawa, and M. Toda, "Effective Representations of Hierarchicd Structures’,
Fujitsu International Institute for Advanced Study of Social Information Science, Research Report
Number 8, September, 1979.

3. E. Zamierowski, D. Hornbach, and R. Fitz, "Ecologicd Components of Climax Agriculture:
An Example of Structuring Complex Feedback Systems', Proceedings of the International
Conference on Cybernetics and Sodety, New York: Institute of Electrical and Electronics
Engineers, 1976, 667-673.
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STUDY QUESTIONS
CHAPTER 9. IM SOFTWARE

1. What isthe principal process for which IM software has been written?
2. When and where was ISM devel oped?

3. Fundamentally, what is the | SM process?

4. Towhat does "the arithmetic of ISM" refer?

5. From data on past sessions, what is the average duration of an ISM session? What isthe
maximum? the minimum?

6. From data on past sessions, what is the average number of ideas structured in an ISM
session? What is the maximum? the minimum?

7. How much time might a session take to structure the average number of elements
iIf no machine inference were available?

8. What three versons of the GMU ISM PC Software exist?

9. Where was the PRISM* Facets software devel oped?

10. What are the four major modules of the PRISM* Facet | SM software?
11. Where was the Generic Problem Solving System devel oped?

12. Where was the S.I.1.A.l. software devel oped?

13. What are the principal features of the S.I.1.A.l. software?

14. What six additional features would improve most ISM software?
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The IM Planning Phase begins as soon as the need for an IM intervention is detected. It may
seem that the purpose of the Planning Phase is very clear, i.e., to make dl the necessary
arrangements for the conduct of the Workshop. Experi ence shows that some who conduct IM
Workshops do not really appreciate the importance of the Planning Phase in terms of its potential
benefits to the Workshop Phase.

If the Planning Phase is defective, or if the conduct of the Workshop is defective, the time of the
Participants may not be well-used. This should not comeas a surprise. Everyone who goesto
conventional meetings knows that most of the time they spend in meetings is unproductive.
Moreover, much of the time they spend in meetings will be conceptually very abusive.

Hereisthe abuse scenario. Someone calls a meeting and requires that you attend. A typical
meeting might involve 10 to 20 people and last for 1 to 2 hours. Simple long division tellsus
that the average person attending will have between 3 and 12 minutes to say something. The rest
of the time that average attendee will ostensibly be listening to others. Much of what the others
have to say may be irrdevant to the interests of the average person, and even irrelevant in terms
of the purpose of the meeting. If the person attending the meetingis highly motivated, all of the
time spent in this unproductive mode will represent an abuse of that motivated individual, using
up apart of that person'slife in away that the person would never choose to useiit if achoice
were available.

On the other hand, if the person ladks motivation, and isjust putting in time, that person will
possibly be gratified to keep drawing a pay check while "hanging out".

Any organization that caters to unmotivated people and abuses the others is headed for trouble.
And any methodology or system of management that performsin this way deservesto be
removed from the surface of the earth.

A critical purpose of planning is to make possible the productive use of the time of every
participant in an Interactive Management Workshop. |n sriving to achievethis, thelM
Facilitator controls the process completely; and is responsible for the efficient, effective use of
the time of every participant. If, however, the planning is defective, participants them- selves
may frustrate the IM Fadlitator's effarts by bringng up and pressing subject matter that should
have been dealt with thoroughly by the IM Broker long before the meeting began.

Therefore, the conduct and follow up of Workshopsis governed by an IM Plan. Whileavariety
of individuals may be consulted about the plan during its preparation, the preparation of theplan
isthejoint responsibility of the IM Workshop Planner and the IM Broker. The former represents
the organization that will be conducting the workshop. The latter represents the client
organization.
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The IM Plan consists of defined components. The names of these components are:

Context

Major Outcome Sought
Products Sought
Process Sequencing
Triggering Questions
Generic Questions
Workshop Site
Participants

IM Staff

Other Roles

Budget and Schedule

This Chapter elaborates on each of these topics.

Experience with many applications shows that even individuals who are quite effectivein
conducting IM workshops may not accept the idea of planning. Planning is a subject of
considerable confusion and controversy. The importance of how planning is viewed can be seen
on an international scale. Theideaof a"planned economy" wasin vogue in Eastern Europe for
decades, and has had intermittent support in many countries around the world. The pradice of
placing in direct opposition the ideas of "planned economy" and "free market" is very common.
Intellectual wars between advocates of planned economies and free markets produce world-wide
fallout, as people who have no taste for such intellectual wars become prisoners of one or the
other of these overriding concepts.

The ideathat individuals can be prisonersin either free market systems or planned economiesis
one that advocates of both systems might say isfdse. One must presume that they would argue
this way because advocatesof both systams have been so indfferent to the impact of these
systems on indvidual lives.

Practitioners of IM can learn much from observing the events that transpire in relation to the
international disagreements about the relative merits of planned economies and free markets.
The lessons that can be | earned can be trandated into practice on asmaller scaein IM
applications. What are some of theselessons?

B The planned economy-free market argument is a false dichotomy serving only the
purposes of the fanatics on both sides of it, and damaging almost everyone else who
encounters the fruits of this perpetual intellectual snakepit. \Why isit afd se dichotomy?

The answer issimple. No free economy can function without infrastructure and no
infrastructure can be created without planning. In the United States of America, the plans for the
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infrastructureare strongly embedded in the documents created by the Founding Fathers, and just
asthe infrastructure (whether explicit or implied) embedded in these documents creates
opportunities, it also denies opportunities, as various Amendments amply illustrate. When
infrastructure proves to be ineffective, plans are needed to decide how to improve that
infrastructure. Laws themselves are plans. To the extent that they are poorly drawn, they are bad
plans. Policy reflects planning, and to the extent that the planningis defective, policy is
defective and people suffer. Planning is essential to good government everywhere. It is not
planning that is bad; it is bad planning that is bad.

B The idea of a planned economy on a large scale is so absurd that it is amazng to realize
how many contemptible acts have been justified by this rubric. \Why is planned economy on a
large scale absurd? The answer isthat economic action on a large scale i s senditive to huge
amounts of information and data--information and data that cannot possibly be collected in
sufficient quantity, with sufficient accuracy, and madeavailable with sufficient speed to dlow its
usein aplanned way. If thiswere not enough, it is quite clear that the public is not comprised
primarily of economists, but rather involves actors of all kinds and persuasions, and none of these
actors will learnthe economics in sufficient detail to make them viable playersin any overall
plan. So what we see in planned economies are attempts by the state to control these innocent
actorsto try to force them to behave in a pre- ordained way, or to punish them for behavior that
does not come into congruence with plans.

Planning can be studied through research, and systems of planning can be conceived that serve a
purpose that cannot be served in any other way: to educate the persons who will be involved in
implementing a plan so that they are in the best position to make good decisions as they proceed.
In this spirit, the concept of generic planning has been set forth' to clarify the requirements. Five
factors are required in order to get successfu change to take place in complex situations. These
are:

® Research resultsthat clarify the nature of generic planning

® Visible examples of successful application of generic planning

® Educated practitioners of generic planning

® Familiarization with research results on generic planning by people who have the power
to effect change in how planning is carried out

® Willingness of those with power to take the necessary steps to bring about the change

Asthe article identified in Note 1 shows, the first two of these are read |y available. Thereisa
small but growing number of educated practitioners. It isthe unpredictability of how the last two
factors can or will evolve that leaves issues related to high-quality planning constantly in doubt.
In any case, those who wish to practice IM but who do not take the Planning Phase seriously are
indirectly contributing a smal amount of comfort to those who fail to engage with high-quality
planning, on whatever scale may be involved.
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10.1 CONTEXT.

The word "context" refers to two quite different aspects of IM work. The first, Context 1,
is the situational context in which the Client organization findsitself. The second, Context 2,
refers to the working environment in which the Workshop will be carried out.

The scope of Context 1 must be well-understood before the Workshop begins, and it isthe
responsibility of the IM Brdker to make this context clear to the IM Workshop Planner who, in
turn, makesit clear to the IM Facilitator and other IM staff.

Context 2 demonstrates an understanding of the leverage that can be brought to bear in getting
results from group work by providing aworking space for the group that eliminates
environmental factors conduciveto poor work and provides environmental factors conducive to
good group work. The IM Workshop Planner is responsible for making this context clear to the
IM Broker. Context 2 was the topic of Chapter 8.

Context 1 isfirst approachedin the formulation of a"context statement™” in Phase 1. This context
statement is formuated by thelM Broker, in collaboration with the IM Workshop Planner. Itisa
statement that typically involves just one or two sentences. Theintentionis that thiscontext
statement will:

® provide focus to the Workshop participants

® establish the outer limits of Workshop thinking

® reflect consideration of the extent to which the scope of activity must go in order to
incorporate critical aspects of the situation and its possible resolution

All subsequent Workshop activity is governed by the context statement, so any flavsin this
statement may have far-reaching impacts on the products of the Workshop. If the intended
outcome of the first Workshop is a definition of the situation, the context statement will be
elaborated in much detail in terms of the patterns devd oped during the Workshop and their
subsequent interpretation. Products are very sensitive to the context statement. The elaboration
that springs from it furnishes a significant test of its suitability, and offers the opportunity for
amendment if the daboration demondrates shortcomingsinit.

Moreover, as part of the Phase 1 interaction between IM Broke and potential participants, the
Broker will have the opportunity to review this statement with each participant. Thiswill (a)
give the Broker feedback that might be useful in improving the statement and (b) educate the
potential participants to the context so that they will have an opportunity to prepare for the
Workshop and will not encounter any surpri se with the scope of the Workshop activity.
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10.2 MAJOR OUTCOME SOUGHT.

The Workshop Plan should make clear which of the major outcomes described in
Chapter 2 is sought from the Workshop.

Definition Outcome. Normally the first IM Workshop on a subject will seek a Definition
outcome. Some potential clients may be disturbed with the thought that a solution will not be
found in the first Workshop. For these potentia clients, one may note the followi ng:

The use of IM isnormally preceded by a significant time period in which other approachesto a
solution or resolution have failed. This establishes severa points. First, if the Client were an
expert on the subjed of processes for resolving complex issues, the Client would not have got to
the point of trying IM because the Client would already have resolved the complex issue.
Second, reams of experience teach us that if we do not understand the problem we are not very
likely to solveit. Third, experience shows that normally aimost al of the time and resources
previously spent was expended in trying to find a solution, and very little of that time was spent
in trying to define the issue.

One of the scientific findings from experimental work involving IM is encapsulated in a
statement called the Law of Inherent Conflict. This Law reflects data that show that given any
complex issue and any group of informed participants, the partidpants initially have quite
different views on the relative importance of the factorsinvolved in acomplex issue. Asarule,
there are as many different images of the issue as there are participants. For this reason, attempts
to resolve issues are often struck down because peaple cannot cooperate to resolve an issue if
they do not share aview of what the issueis.

Alternative Designs Outcome. |f the outcome sought is a set of alternative designs, and if aprior
Workshop has provided a definition of the issue within a fleshed-out context, the creation of
alternative designs can be keyed directly (both scientifically and in group work details) to the
patterns devel oped as part of the definitional work.

One of the scientific findings in the study of system design is cdled the Law of Requisite
Variety. ThisLaw statesthat in order to resolve acomplex issue, one must match up the
dimensions of the saution or resolutionwith the dimensions o the situation in which the issueis
embedded. An excellent illustration of this Law was provided by Peter Senge in his book The
Fifth Discipline, in which he discussed the famous DC-3 airplane.

"The Wright Brothers proved that powered flight waspossible, but the McDonnell Douglas DC-3, introduced in 1935,
ushered in the era of commercial airtravel. The DC-3 was the first plane that supported itself economically as well as
aerodynamically. During those intervening thirty years (a typical time period for incubating basic innovations), myriad
experiments with commercial flight had failed. Like early experiments with learning organizations, the early planes were
not reliable and cost effectiveon an appropriate scale The DC-3, for the firsttime, braught together five critical
component technolog es that formed a successful ensemble. They were: the variable-pitch propeller, retractable landing
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gear, atype o light-weight molded bady construction cdled 'monocgue, radial air-cooled engne, and wing flaps. To
succeed, the DC-3 needed all five; four were not enough. One year earlier, the Boeing 247 was introduced with all of
them except wing flaps. Lacking wing flaps, Boeing's engineersfound that the plane was ungable on take-off and
landing and had to downsize the engine."?

Another il lustration of the poi nt was sharply described by Dr. John Kemeny 3, Chairman of the
Three-Mile Island Commission, who pointed out that the control room of the reactor that failed
was designed and the staff were trained to deal only with one-at-a-time problems. No training of
the high-school graduates who were working in the control room recognized even the possibility
that two things could go wrong at atime. (Three went wrong at atimein the acadent at
Three-MileIdland.)

In assessing possible remedial action to deal with complex issues of the type that seem to be
increasing in incidence as time passes, Dr. Kemeny wrote about the Three-Mile Island nuclear
power plant acddent and the lessons to be learned from it:

"My conclusionisthis: I've heard many timesthat although democracy is an imperfect system, we somehow always
muddle through. The message | want to give you, after long and hard reflection, is that I'm very much afraid it is no
longer possible to muddle through. The issues we deal with do nat lend themselves to that kind of treatment. Therefore,
| conclude that our democracy must grow up. What's principally lacking on the federal scene...is the existence of
respected, nonpartisan, interdisciplinary teams..."

Still another illustration of the importance of the Law of Requisite Variety in complex situations
was developed by Steve Landenberger when he and his colleagues solved a problem of
production of a pump by attacking collectively five factors believed to becritical in pump
rejection on the production line.

The central fegture of this discusson is the need to think in terms of "sgs", rather than in terms
of "individuals'. If there are e.g., 20 fadorsin a situation that can change and bring about
problems in some context, a design that accounts for only 10 factors will leave to chancethe
behavior of the ather 10 factors. On the other hand, if a design acoounts for all 20 fectors, it
satisfies the Law of Requisite Variety and favorable results should be expected.

The IM products and processes (Chapters 6 and 7, respectively) are designed to facilitate the
direct application of the Law of Requisite Variety, which means that the situational dimensions
developed in the Definition Workshop can be matched to the design dimensions developed in the
Design Alternatives Workshaop.

Choice of a Design. |f, previoudy, definitions and design alternatives have been devel oped, then
the major outcome sought will be a choice of adesign. Aswith the other two types of outcomes,
the processes and products produced will be determined by the major outcome sought. If the
major outcome sought is choice of a design, the Workshop Plan will provide for participant
familiarity with outcomes of eallier Workshops. Generally speaking, there may be some
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variation of participants as the work proceeds from definition to design alternatives to choice of a
design. Thisshould be anticipated in the Workshop Plan. It will be desirable asarule to have
some overlap of participants from one Workshop to the next, and this should also be factored

into the Workshop Plan.

It isthe responsibility of the IM Workshop Planner to make very clear to the IM Broker thethree
alternatives described above. It isthejoint responsibility of this pair of individuals to make sure
that the plan reflects the right choice; and that the Client understandsthe choice, the rationale
behind it, and the implicati ons of the choicein terms of followup activity.

10.3 PRODUCTS SOUGHT.

What specific products should be sought from the Workshop? Asarule the produds
sought will be chosen from those "Application Structural Types' described in Chapter 6. Since
these will normally be unfamilar to thelM Broker, the IM Workshop Planner will needto
familiarize the IM Broker with them. Also the products sought will vary depending on which
major outcome is sought. Past experience with numerous Workshops and a careful analysis of
the situation under consideration will be the major guidesto what is selected.

Definition. Definition Projects may be based on SuccessLevel 1, 2, or 3. Theproducts sought
will depend on the anticipated Success Level, asindicated in Chapter 13. They will normally
consist of asubset of the following list:

Field Representation of the Situation (situational attributes, grouped into dimensions)
Problem Field (set of component problems organized into categories)

Problematique (component problems, arranged to show how some aggravate others)
Intent Structure (set of objedives, structuredto show antecedent support)

Priority Strucure (in what sequence should the component problemsbe attacked?)

Design Alternatives. |f the major outcome sought is the creation of several design dternatives,
(i.e., Success Leve 4) the products may consist of the following:

® Options Field (corrective options, grouped into dimensions)

® Enhancement Structure (component options, arranged to show how adoption of some would
enhance the likdihood of implementing others)

® Severa Options Profiles (Triply-Structured Quads) (choices of one or moreoptions in each
dimension)

® Resolution Structure (showing how various options help resolve various problems)

® Several DELTA Charts (showingroles and sequences in implementation plans)
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In addition, it is possible that one or more tapestries might be produced, to elaborate in depth on
the nature of various options.

Choice of a Design. 1f choice of adesign isthe mgor outcome sought (i.e., Success
Leve 5), the products of thiswork may consist of the following:

® Criterion Priority Structures (what is the relative importance of criteriain comparing two
alternative designs?)

® Comparison Bar Charts of Competing Designs

® Judgmental data provided by participants

® DELTA Chart for design implementation (what sequence of stepsis needed to implement
the design, what actors will be involved in each step, what intermediate decisions are

needed in implementing?)

10.4 PROCESS SEQUENCING.

The sequencing of processes will depend on which major outcome is sought. For each of
the various types of product to be developed, thereis at |east one corresponding process that
facilitates the production of that product.

It isthe responsibility of the IM Workshop Planner to explain to the Broker thenature of the
process sequendng, and to illustrate it with past examples, so the Broker understands this

information well enough to relay it to potential participants.

The connections between products sought and processes used are given in Section 7.8, following
the discussion of productsin Chapter 6 and processes in Chapter 7.

10.5 TRIGGERING QUESTIONS.
At any given time in an IM Workshop, the group of participants has before them a
question that focuses their work. The questions are normally designed during Phase 1, through

collaboration between IM Broker and IM Workshop Planner, and the questions appear in the
Workshop Plan. One i mportant type of question is called a "triggering question".

Triggering questions are stimuli to the generation of ideas. Successful triggering questions
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typically satisfy these criteria:

® Only asinglefocusisgiven to trigger theresponse; (do not ask for more than one kind of
concept in agiven work situation. If several different kinds of responseare required, a
separate question and a separate process should be used for each.)

® |t isfeasible both to understand and respond to the question; the question does not ask for
something that is ambiguous, nor does it ask for something that the partidpants cannot
reasonably be expected to provide.

® The words used to provide the focus for the request are neither so general that the
responses are not likely to be to the point, nor so specific that the answers are likely to be
overly restricted in utility. To be useful, the focus should be nather too general nor too
specific.

® Thetriggering question isresponsive to and correlated with the context in which the issue
is embedded.

® The contextual implication of the triggering question should be compatible with the
background of the participants and the scope of the workshop®.

10.6 GENERIC QUESTIONS.

During the ISM process, a generic question never appears unaltered before the participant
group because the generic form is not content-specific. Neverthdess the group will see many
questions that have the identical form to the generic question. For example, a generic question
might be:

In context C,
does
problem A
aggravate
problem B ?

An example of what might appear before the group, based on this generic question, isthe
following:

In the context of a recession,
does
a high Federal Reserve discount rate
aggravate

difficulty in borrowing money
?
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The Workshop Plan will contain the chosen generic questions. They will reflect the major
outcome desired, and the products that are sought to achieve this outcome. It is the responsibility
of the IM Workshop Planner to make clear to the IM Broker the purpose of the generic questions.
The formul ati on of them i stheir joint responsibility.

10.7 WORKSHOP SITE.

Experience shows that the quality and utility of IM products, as well as the participant
and IM staff satisfaction in theoutcome, depend grongly onthe working environment. The site
should be chosen because it contains a specific facility tailored to the requirements for product
development and display, participant and staff comfort, and technological support.

If adedicated working environment is available, as described in Chapter 8, the atention given to
the Workshop Site in the Workshop Plan can be minimal. If, however, thereis no dedicated
environment, part of the effort in Phase 1 must be to locate a suitable site, and to make local
arrangementsfor the necessay capabilities.

It isthe responsibility of the IM Workshop Planner to make clear to the IM Broker the
importance of theWorkshop Site, and the relevance of the characteristics sought in thissite, so
that the IM Broker can convey this explanation to theclient, sponsor, and participants.

10.8 PARTICIPANTS.

The selection of potential participants, discussions with these potential participants, and
the final acceptance/choice of participants should be reflected in the Workshop Plan.
Participants should be chosen so that their collectiveknowledge and experienceis
comprehensive in relation to the context statement.

The choice of participantsis the responsibility of the IM Broker, but the IM Workshop Planner
should understand the choice and offer advice when appropriate.
10.9 IM STAFF.

IM staff are required, in order to fill the IM roles discussed in Chapter 5. The Workshop
Plan should indicate which actors will fill which roles, and also have a contingency badkup plan
in the event of incapacity of individualsto serve.

Staff assignmerts are the responsibility of thelM Workshop Planner, but the IM Broker should
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be aware of the staff assignments.

10.10 OTHER ROLES.

Particular situations may havespecial requireaments. For exampleg it is often desireble to
have observers watching and listening to the group activity in a Workshop.

Observers may become participants in subsequent Workshops, or they may be involved in
implementation of results. Sometimes they are new members of the organization who are
learning from their observation of the Workshop. Sometimes they are IM trainees.

The Workshop Plan should show a consideration of the possibility of other roles, and make such
provision for themasis necessary. For example, obsavers should be provided with appropriate
space to watch, hear, and take notes; and not placed in positions where they cannot see or hear
well what is going on.

10.11 BUDGET AND SCHEDULE.

The Workshop Plan should include a budget and schedule for the Workshop, and may
include tentative projections for followup Workshops. This part of the Workshop Plan, like all
other parts, isjointly worked out between IM Broker and IM W orkshop Pl anner, with the IM
Broker communicating with the Client and Sponsor as appropriate.

When planni ng for aWorkshop it must be taken into consider ation that the duration of an IM
Workshop may vary from two to five days (there may be cases in which this duration could be
enlarged), and thus time could become an important constraint in evaluating and designing the
outcomes to be sought, the products to be devel oped, and the process sequencing.

In addition to the ideas presented in this Chapter concerning IM Workshops, Appendix 6 offersa
check list of questions that can be considered systematically for the purpose of reviewing the
status of adraft plan, or for the purpose of preparing to produce a plan.

Appendix 6 also offers an outline of aworkshop plan that can be taken as a starting point for

developing and publishing such a plan for the edification of potential participants, workshop
daff, and others who have an i nterest in the workshop acti vity.
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NOTES

1. John N. Warfield, "Generic Planning: Research Resuts and Applications’, Knowledge in
Society: The International Journal of Knowledge Transfer, Winter 3(4), 1990-91, 91-113.

2. See: Peter M. Senge, The Fifth Discipline, New Y ork: Doubleday, 1990, page 6.

3. John Kemeny, "Chairing a Presidential Commission: Reflections’, transcript of atalk given at
the Massachusetts I nstitute of Technology, April 11, 1980.

4. See: John N. Warfield, A Science of Generic Design, Second Edition, Ames, lowa: lowa
State University Press, 1994, pages 391-397, for a decription of Landenberger's project.

5. The concept of "contextual implication" has been dealt with in a comprehensive way by

K. L. Ketner in his report titled "An Emendation of R. G. Collingwood's Doctrine of Absolute
Presuppositions’, Graduate StudiesNumber 4, Lubbock, TX: Texas Tech Press, 1973; and in detail
by Isabel Hungerland inher paper "Contextual Implication”, Inquiry 3, 1960, 211-258. It hasto do
with what is presumed, for example, when a question is posed, about the knowledge that the
recipient of the question might need to possessin order to answer the question; or, more generally,
what isimplied by a question that may or may not be valid. The concept is especially valuablein
considering how to design and evaluae triggering questions.

STUDY QUESTIONS

CHAPTER 10. IM PLANNING PHASE (PHASE 1)

1. When does the IM Planning Phase begin?

2. What is the apparent purpose of the IM Planning Phase?
3. What islikely to happen if no IM Plan is produced?

4. What are the components of the IM Plan?

5. What five factors are required to get successful change to take place incomplex
situations?

6. What two contexts are explored in developing an IM Plan?
7. What are the three major types of outcome from which to choose in planning an IM

Workshop?
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8. What Law of Generic Design involves "thinking in sets"?

9. What products are sought from a Definition Workshop?

10. What products are sought from a Design Alternatives Workshop?
11. What product is sought from a Choice of a Design Workshop?
12. What criteria are satisfied by successful triggering questions?

13. What attributes does a generic question have that distinguish it from atri ggering
guestion?

14. Why may observers be included as part of an IM Plan?

15. How long might an ISM Workshop last?
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CHAPTER 11 IM WORKSHOP PHASE (PHASE 2)

The IM Workshop Phase draws heavily on the plan that is developedin the Planning Phase, as it
was explained in the previous chapter. In this chapter adiscuss on of the generic goasof an IM
Workshop is offered, in which it is argued that certain god swill aways be appropriateto any IM
Workshop, which has some implications for effective education and training about the conduct of
such workshops. The essential components of an IM Workshop are thendiscussed. This
discussion lays a basis for an approach to the evaluation of aworkshop, and to an avoidance
strategy aimed at preventing major mistakes in the conduct and reporting of a workshop.

11.1 WORKSHOP GENERIC GOALS.

What are the "generic goals’ of the IM Workshop? That is, what gods would one hope to
achieve from every IM Workshop; without regard to the situation being discussed, without regard
to who the participants may be, without regard to the specific identity of external and internal
personnel ?

These are the goals to be sought universally from IM Workshops:

® Maximize the opportunity for high-quality contributions by every participant.

® Maximize treating the participants with much good will, thoughtfulness, and respect.

® Maximize the accessibility and effectiveness of al workshop communications, and
especialy of graphic communications.

® Maximize taking advantage of the documentati on capabili ties of the computer, developing
hard copy to back up all staff activity invdving information offered by the participants.

® Maximize the likelihood of high-qudity workshop perf ormance by having contingency
plans for use in the unexpected unavailability of key workshop staff, equipment, or

facilities; providing backup capability to deal with such contingencies

® Avoid fatigue resolution of any and all topics of discussion by assuring participant comfort
and preventing overly long, continuous work activities.

® Avoid introducing untested process ideas into high-stakes workshop activity; test out
promising new process ideasin traning activities or other in-house activities, in situations
where participants have reason to be motivated to improve the IM processes before

goplying them in high-stakes activity.

® Avoid sacrificing the wel fare and productivity of the group in order to cater to any
uncooperative participant.

® Avoid abusing a cooperative participant in order to cater to the group.

® Avoid sacrificing quality in order to meet an arbitrary time deadline.
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11.2 WORKSHOP COMPONENTS.

A typical IM Workshop will have certain components, which will be discussed
separately. The primary focus of the discussion is the set of included events and the activity of
the IM Facilitator in guiding the production of those events.

11.2.1 Workshop Preliminaries. At the outset of the IM Workshop, the IM Facilitator
will have available an aready-prepared s& of flip chart displays for usein briefing the
participants on the anticipated activities, their purpose, their sequence, the expected products, and
the significance of those produds in terms of the situation. For example one flip chart will
contain the context statement for the Workshop. Another will contain abrief outline of the
Nominal Group Technique. Another will contain a brief outline of the Interpretive Structural
Modeling Process. Another will contain afew goal statements for the Workshop. Still another
will contain the anticipated schedule. There will be one flip chart per trigger question, and one
flip chart per generic question.

At some point in the Workshop, each of these flip charts will be briefly explained to the
participants, and responses will be made to any questions raised. However not all flip charts will
be shown in the introductory part of the Workshop. Those that deal with the methodologies and
the questions will be introduced at atime just before they are used.

The Facilitator will discuss the significance of thetriad: context, content, and process. The
context statement, the history of its preparation, and its meaning will be discussed until it is clear
that there is good understanding of it. The Facilitator will explain that the total control of the
process rests with the Facilitator; but that if it appears that there is a need to modify the planned
process sequence, discussions will be held with the IM Broker, and the Facilitator and Broker
will make the decision, after informal consultation with participants. The Facilitator will explain
that the participants control the content. They arethere for their content knowledge It isnot
the role of the Facilitator to contribute any content knowledge.

The Facilitator'si ntroducti on to the workshop, using flip charts, will be followed by a
round-the-table activity in which each participant isinvited to give some personal identification
and career information to other participants and workshop staff.

At the end of this preliminary work, the Facilitator will announce a break, and state the time at
which work on the situation or issue will commence.

11.2.2 Idea Generation. Control of the workshop process generally is maintained by the

constant presence of a question before the group, to which the Facilitator assures that the group
will be trying to respond.
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At the beginning of the work, there is no content available to work with, therefore the initial
activity involves the generation of content developed by the participantsin response to a
triggering question. The ideas generated in response to the triggering question will be written on
flip charts by the IM Facilitator for posting on thewall. (In the introductory part of the workshop
the participants were invited by the Facilitator to comment on that question to make sure that
they understood it. If necessary, it was amended at that time with the full support of the IM
Broker, under leadership of the IM Facilitator).

The idea generation will produce content information to be used later in the clarification process.

11.2.3 Clarifying, Editing, and Recording. After all of theinitial ideas are posted,
they will beindividually clarified. The Scribe will listen as the participants discuss the
clarification of the numbered ideas, and the Scribe will type into aword processor the essence of
the clarification discussion, for later use in helping participants and staff recall the intended
meaning of each idea. Whilethe ideas are being clarified, they will be edited as necessary, under
leadership of theFacilitator. TheFacilitator is not responsible for formulating revisions;
however the Facilitator is responsible for insisting that the final version of each idea meet the
requirements of good grammar, and that each idea contain a single primary thought. |deas that
contain two primary thoughts always cause difficulty in later work. The participants cannot be
expected to anticipate the difficulty caused by compound statements of ideas; therefore the
Facilitator must take the responsibility for stimulating the production of high-quality statements.
The Scribe will be responsible for documenting both the edited form and the initial form of each
generated statement.

During the idea generation and the clarification activities, the Facilitator must prevent the group
from entering into an evaluativetone as the ideas are expressed and clarified. The ideas are not to
be judged at that stage. It isimportant to stress the fact that the group has entered an open
dialogue, and therefore their primary attitude should be foaused on learning and understanding
each other'sideas.

Both activities, idea generation and clarification, are based on the general prescriptions for the
Nominal Group Technique Process described earlier in this Handbook.

11.2.4 Idea Structuring. Once a set of clearly enundated elementsis available, itis
normally true that these idess will be structured into patterns. Timeisaways a apremiumin
workshop activity, so a question that always arises has to do with how many of the ideas
generated will be structured.

It isabasic concept in creativity theory that, when human beings are asked to be creative they
should not be asked, during the period set aside for areative activity, to be constantly testing their
thinking against a heavy set of constraints. The principleisto get the ideas out freely and save
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evaluation for alater time. One corollary of this principle is tha some of the ideasproduced will
have no real merit, for any of a number of reassons. However the merit of the ideasis a content
issue, not aprocessissue. The IM Facilitator needs a way to permit proceeding with structural
work without the full set of elements. The strategy that is pursued to permit thisis to use that
part of the NGT process that calls for individual voting on what each individual seesasthetop 5
ideas, with each individual ranking the top 5 according to relative importance. The IM Facilitator
can collect the voting cards and organize the information they reveal. The results of the voting
can be used to place theideas into two subsets: (a) those that received at least one participant's
vote as belonging in the top 5 and (b) those that no one voted to placeinthetop 5. The
Facilitator can also order the members of subset (g) according tothe numerical daa
accompanying the voting.

This strategy allows the Facilitator to sequence the ideas to be strucured according to the
judgments made by the participants, without using any participant time to discuss the relative
merits or demeritsof individual idess.

In principle, al of the ideas can be structured, if it develops that there is enough time to do so.
But if thereis not sufficient time, at least the participants can know that those ideas they believed
at the time of votingto be the most important have been included in the structuring activity. If it
should develop tha there is not enough time to structure enough elements, and if the participants
feel that more should be structured, there is a basis established for afollowup workshop at a later
date, where the structuring can be completed.

One must realize that all workshops are generally confined to a specific period of time (e.g., 3
days). However thereisno law that says followups cannot be scheduled if a good basis for doing
so isfound.

The idea structuring is done with computer assistance, using the Interpretive Structural Modeling
software. During this process the computer operator will fulfill his main responsibilities and,
depending on the software used, the computer operator must also keep track manually of the
answers that the group is giving, in order to make it easier later on if there's a need to amend or
change any of the decisions taken by the group.

11.2.5 Displays. Theresultsof all ideageneration, clarification, editing, and structuring
areto bevisible & al timesto all participants. This requires that the wdls be large enough to
contain the information, and that the components of the displays be readable at a distance
measured from any parti cipant location to thewal l. (The dternative of making al displays
available on computer screensis not feasible, because the screens are too small.)

The information required to display the results on the wallsis directly obtained from the
software, and the Display Arranger must pay particular attention to present the graphics as clearly
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as possible, trying to minimize the crossing arrows and keeping the standards of a good
representation.

11.2.6 Interpretation. It has been learned from experience that many participants are
not generally able to interpret the patterns that they produce with computer assistance, in the
absence of assistance from persons with long experience in interpreting such structures. 1tis,
however, necessary that participants become familiar with what the patterns convey, for two
reasons. (@) to assure the quality of the display by either verifying its accuracy as presented
initially or by amending it appropriately, and (b) to enable them to convey an interpretation of the
structure to others who may dso lack the capecity to interpret the structures.

Many professionals who produce graphical representations are insensitive to the problem of
reading and interpreting those representations. The simple ideainvolved here is that when
people have had training and experience with some concept, it becomes a part of their everyday
lifeand they forget that it was hard for them initially.

After structures have been produced, some time must dapse to permit the Pattern Interpreter to
develop a presentation for the participants to help them interpret and re-communicate to others.
The possibility exists of using thistime for asocial break in which participants can relax and talk
about the experiences they have had in the Workshop.

11.2.7 Pattern Amendment. Any pattern that is produced through an IM Workshop
will have behind it asubstantial amount of thought and effort by the participants. Thisoffersa
good reason to assume that the pattern islikely tobe valid, even if it appears to be strange at first
sight. One must remember that if conventional patterns of information had been adequate, the
major issue being confronted would probably have been resolved. Thereforeitisasign of
success that the pattern may appear at first glance to be outside the normal realm of thi nking.

One should not assume that the pattern is valid, simply because of the foregoing. Thetime
required to think through and judge a pattern is relatively small compared to other times involved
in dealing with acomplex issue. But thistimeis possibly the most critical time involved in
working with acomplex issue. To ask the participants to deal with a structure near the end of a
long, hard session, is bad strategy. They are often tired, lack experience in reading and
interpreting structures (though one or more may claim to have had such experience and, in some
instances, might try to take control of the process to direct the group toward their interpretation),
and there may not be time available to rethink the complex issue in the light of the structural
patterns. Pattern amendment should be viewed as a matter to be considered, but only at the right
time and after the right preparation.

11.3 WORKSHOP EVALUATION.

Evaluation of an IM Workshop is based on an understanding of the Science of Generic
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Design, and especially thefoundations and the laws of that science. However itis possible to
state the factors involved in workshop evaluation in away that enables evaluation to be caried
out without a thorough understanding of the science and its laws. This does require that someone
who isinvolved in theevaluation should be available to provide oversight and guidance to
workshop evaluation, in order to make sure that evaluators do not make serious mistakes that
could stem from their | ack of understanding.

Workshop evaluation is discussed in Chapter 13, where evaluation forms are given. To
understand how to use these forms, it is particularly critical to realize that no plan showing what
should be done in aworkshop can do a very thorough job of saying what should not be done.
Accordingly, specia emphasisisgivenin this Chapter 11 to an avoidance strategy. This strategy
focuses on threetopical areas whereit is especidly important not to do certain things. Asapart
of the evaluation planning, errors of commission (i.e., doing things that should not be done) are
given negative weights in evaluation. Thethreetopical areasthat are rdevant are: the IM
Facilitator, thelM Broker, and the documentaion of the IM Workshop. Each of these areas will
be discussed in the next section where, in evaluation, assignment of negative weights based on
failure to follow the avoidance strategy is explained.

11.4 AN AVOIDANCE STRATEGY.

In observing IM Facilitators, IM Brokers, and the activities that go on in preparing
documentation of results of IM workshops, certain critical mistakes have been seen. To prevent
recurrence of these mistakes, or to encourage the various actors to become sensitized to them, an
avoidance strategy is set forth. This strategy is buttressed by a practice of penalizing people who
might violate this grategy when workshop evaduations are carried out.

11.4.1 The IM Broker. Asshown in Section 13.8, the IM Broker can be "awarded" up
to -30 points based on the performance of the IM Broker during an IM workshop.

The followi ng are the primary conditionsthat the IM Broker must avoi d in connection with IM
workshops:

® Avoid any violation of the Facilitator support role of the IM Broker during an IM
Workshop. This means that the broker must be present throughout the Workshop, be
aware of the progress being made aong the lines of the Workshop Plan, and be avalable to
consult privately with the IM Facilitator concerning any possible need to change the
workshop process as aresult of conditions that may arise during the workshop. It further
means that the IM Broker must not unilaterally intervenein the workshop activity except to
consult privatdy with the IM Facilitator. Whil ethe Broker may and should listen to any
comments made by participants during break periods, the Broker must support the
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Facilitator, while serving as ombudsperson for participants.

® Avoid any violation of the Participant role during the IM Workshop. This means that
although the Broker judges that his or her views would be superior to those being stated, the
Broker must remain outside the participant role. By self-denial of accessto the role of
participant, the Broker is not giving up an opportunity to corred mistakes that might be

made by participants. Note that partici pant mi stakes will a most a ways be corrected by

other participants. If they are not, therewill be an opportunity to inject new information at
the conclusion of the workshop, and if particularly critical points need to be reviewed, the
Broker may arrange with the Fecilitator to inject commentary after the participants have
completed their workshop activity, either beforeor after the group disbands.

® Avoid taking on the role of process expert.

The IM Broke who violates any one of these three components of theavoidance strategy should
expect to see a negative 10 points assigned to that role during the evaluation of the workshop,
with negative 30 points assigned if all three are violated.

11.4.2 The IM Facilitator. The avoidance strategy concerning therole of the IM
Facilitator invaves these components:

® Avoid all forms of role usurpation. This means that the IM Facilitator must be responsible
to maintain ongoing oversight of role integrity for dl parties to the Workshop, including the
IM Facilitator. A particular instance involves the integrity of the role of Pattern

Interpreter. IM Facilitators should not request participants to interpret or consider

amending their products until there has been an opportunity for the Pattern Interpreter to

carry out the duties of that role and prepare a report for the participants in which their

products are interpreted. Another form of role usurpation that must be prevented is the case
when the facilitator gets involved in the content of the situation and thus actsin waysthat  are
mainly related with the participants role.

® Avoid any loss of symmetry among the participants. Symmetry refers to the ideathat
every participant, at all times, isin an identical relationship to the IM Fecilitator and to the
other participants, and never assumes a process-directive role. Some IM Facilitators violate
this when they pose process questions to groups (which should never be done).

® Avoid any unilateral departure from the Workshop Plan. The Workshop Plan has been
devel oped j ointly for very good reasons. If a departure from the plan seems warranted, the  IM
Facilitator should call a halt to the group activity and meet privately with the IM Broker
to consider such a departure.
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® Avoid any condition where (a) the preliminaries are over and (b) the group is at the table
(not on a break), but where there is no task in front of the group. Normally thismeans  that
there will be a question before the group during all of its working time, and every such

question will have been determined in the Workshop Plan or through amendment of that

Plan during the conduct of the Workshop.

® Avoid any compromise in which quality of product is debased in order to meet time
pressure. Asone example, in conducting NGT sessions, the IM Facilitator should ensure
adequate editing of elements before concluding the NGT session.

In evaluating the performance of the IM Facilitator, ten negative points should be assessed for
each of these avoidance factors that is violated by the Fecilitator.

11.4.3 Documentation. In evaluating the documentation produced, two major concerns
areinvolved.

Content Material. Thefirst relates to the content material developed by the participants and
injected into the computer by staff. This material will often be amended during the course of the
workshop, and several documents may be produced that refled changes to the original material.
The strong possibility exists that confusion will develop concerning which document was
developed first, or which takes precedence over another. Also, because the readability and
quality of the report will depend strongly on theway the linguistic elements are finally presented,
quality control over these linguistic elementsisimportant in terms of the final outcome of the
work. The following should be avoided but, if allowed to persist, should be assigned the
negative weights shown in parentheses as part of the evaluation of the documentation:

® Compound elements, i.e., elements with more than one basic idea (-6)

® Elementsreflecting faulty grammar (-6)

® Elements containing acronyms, abbrevations, or slashes (-6)

® |diosyncratic, preemptive terminology that does not reflect common usage (-6)

® Documents that are not labeled on each page with title, date, start time of production, stop
time of production, and the name or initials of the originating staff member (-6)

Computer-Held Data. Two important kinds of data are held in the computer. These are the
computer-generated structural information that shows the information needed to produce the
structural patterns arising from group activity, and the record of NGT voting. (Stll other data
have sometimes been collected in ISM software, depending on who wrote the software and what
they put intoit.) These two types of data have special significance, and should be preserved to
assure the absence of mistakesin later work involving interpretation. For this reason, the
following should be avoided but, if allowed to persist, should be assessed the negative point
totals shown in parentheses:
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® No printout of NGT voting records for use in the report, accompanied by the relevant list

of elements which was voted on by the participants (-10)

® No printout of the computer-generated structural data, identified by name, and accompanied
by the relevant list of elements and generic question (-10)

With the foregoing arrangements, atotal of 50 negative points could be assessed against the

documentation in the worst case. On the other hand, if these various items are included, the
corresponding numbers of positive points can be assigned.
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STUDY QUESTIONS
CHAPTER 11. IM WORKSHOP PHASE (PHASE 2)

1. What are the universal goals of an IM Workshop?

2. What are seven components of an IM Workshop?

3. What isthe purposefor each of the seven components?

4. Upon what is evaluation of an IM Workshop based?

5. What primary conditions should anIM Broker avoid in connectionwith IM Workshops?

6. What primary conditions should anIM Facilitator avoid in connedion with IM
Workshops?

7. What factors should be managed carefully in documenting the products of an IM
Workshop?
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When both a Planning Phase and a Workshop Phase in relation to some situation have been
completed, what comes next? A variety of possibilities exists. This Chapter will present several
of these possihilities, from which one or a variant may be thought appropriate.

12.1 FOLLOWUP TO A DEFINITION PROJECT.

If asuccessful Definition project has been concluded, the followup may consist of one of
the following:

® A decision that the enhanced definition of the situation has made possible the resolution of
the situation without further IM ectivity (so far, this has only been seen in avey small
percentage of the applications)

® A decision to enter a new Planning Phase, with the aim of attaining a higher level of
success (as defined in Chapter 3) (so far, this has been the result in the vast mgjority of
applications)

Experience shows that the choice of one of these two decisions should normally not be made
until the IM Broker has good assurance that the understanding of the results and potential
significance of the previous work issolid. (Groupthink can still be at work in a negative way
after the conduct of a Definition project.)

12.2 FOLLOWUP TO A DESIGN OF ALTERNATIVES PROJECT.

If a successful Design of Alternatives Project has been completed, the followup may
consist of one of the following:

® A decision that the enhanced understanding of the possibilities has made further work with
IM unnecessary (this hasfrequently been the result, following a Design of Alternatives
Project).

® A decision to start anew Planning Phase aimed at the highest success level identified in
Chapter 3, namely the choice of a particular design dternative (this has rarely been the
result, following a successful Design of Alternatives Project).

Thereis acertain amount of euphoria associated with the completion of a Design of Alternatives

project. Also thereis considerablefatigue, stemming from the difficulty of the work. It may also
be true that the Client and the IM Broker have gained substantial insight into the actions that are
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required to make progress toward resolution.

One may recall that IM is seldom called upon until a state of desperation has been reached
(although this situation hopefully is changing). The visibility of potential design alternatives that
appear to be cgpable of resolving the situation may be all that is required to return the actorsto
the same mode they were in before taking part in the IM activity; namely to proceed as
individual s trying to bring about change through the practices with which they are familiar
through long experience (the very practi ces which wer e not adequate for devel oping the design
alternatives).

Accordingly, the recommended followup to a Design of Alternatives Project istwofdd:

(8 Once again make sure that the personnel from the Client Organization have assimilated
completely the interpretation of their produds,

(b) Continue with a Planning Phase and Workshop Phase aimed at choosing the superior
alternative from those arrived at previoudly.

A critical part of this choice will be to gain the process insight needed to carry out the
implementation of the selected design. It may ocaur that a followup to the choice will be a new
activity in which the development of the implementation process is the primary goal, and that
thiswill be part of anew Definition Prgect.

12.3 CONCERNS FORIMPLEMENTATION OF RESULTS.

Independently of the particular kind of followup that aproject may require, when
applying IM one must keep in mind that there was a group of people working hard during a
period of several days, and that this group has developed a lot of learning related with the
situation under consideration, as well as some expectations about the use of the results they
produced. It istherefore extremely important that the Client and the Broker pay personal
attention to the foll owup of those results, at least in the termsthat were originaly agreed upon. If
the IM activity is not followed by any specific action related with itsresults, it is likely that the
participants may become frustrated and demotivated, unwilling to cogperate and participate in
any additional effort for group problem-solving; thisis particul arly dangerous when one
considers that thekind of problems tha are faced by a group using IM are normally related with
very complex situations for which the organizations hadn't found any successful means to work
with.
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STUDY QUESTIONS
CHAPTER 12. IM FOLLOWUP PHASE (PHASE 3)

1. What istypically involved in followup to a successful Definition Workshop?
2. What istypically involved in followup to a successful Design of Altematives Workshop?

3. What should the Client and Broker be concerned with in Foll owup activity?
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CHAPTER 13 EVALUATION CRITERIA FOR IM
APPLICATIONS

Establishing and controlling the quality of IM applications invdves these concerns:

® Concern for the Client. In any professional service activity, concern that theclient shall
receive a high-quality efort and produd is paramount.

® Concern for the Reputation of Interactive Management. The continued and growing use of
Interactive M anagement in awide variety of major probl em areas depends on devel oping
and sustaining a good reputation for Interactive Management.

® Concern for the Practitioners. The practitioners of Interactive Management can continue to
perform only as long as the quality of their performance is established and sustained.

® Concern for the Participants. In afew applications, sanctioned by top management, the
products devel oped by the participants did not fit the management's preconceived notions of
what the content would be. 1lI-informed top management, or top management that is

politically motivated to prevent the surfacing of potentially embarrassing information has
resulted, in these few applications, in a"shoot the messenger” reaction from such

management. In order to protect the participants from such a syndrome, it is necessary to

obtain a commitment from top management ahead of time that they will behave maturelyin

the face of reaults that may grike them as surprising, and that may be inconsigent with their
preconceived notions of what should have emerged as products.

In this respect, one must note that if the affected top management had been able to resolve
the issue under exploration by applying those preconceived notions, it isvery unlikely that  any
activity to use Interactive Management would be in the plaming stage. The client must
understand that it is unethical to place employees in an untenable and vulnerable position
when they are trying to find the truth about a problematic situation of long standing, by
denying the impact of the very factors that have been among the principal causes of the
issues facing the organization or client.

® Concern for the Society. Interactive Management was devel oped as a proposed answer to
the need for away for society to cope with the complexities of modern life across awide
variety of organizations and issues. The difficulty of copingisclear. 1t would be the

height of irony if Interactive Management held the keys to fulfill itsintended function, only  to
seeit fail to achieveit due to the lack of quality control in its application.

One of the Laws that underlies the practice of Interactive Management is the Law of Success and
Failure. ThisLaw recognizesthat while overall success may require that a significant number of
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involved components are all successful; overall system failure may come from the falure of only
one of a set of factors.

The Law teaches us that success cannot necessarily be achieved even if all of the many
controllable factors are separately successful, because there are afew factors that are outside the
control of the prectitioners of Interactive Management.

The Law also teaches us the wisdom of applying knowledge to the fullest to each of the factors
that can be controlled (or even partially influenced), because this helps to bolster many factors
that might otherwise be directly responsible for failure.

In other words, the goal isto make every aspect of Interactive Management as high in quality as
possible, even though it is not possibleto guarantee success becausenot every factor is
controllable through Interactive Management. It isalso true that not everything that can be
learned about control of quality has yet been learned. Nevertheless, many lessons about quality
control have been learned from both theoretical and empirical sources, including the pradice of
Interactive Management for over a decade (during which time many of the quality factors to be
discussed were discovered!). It isthese lessons learned that form the knowledge base for the
evaluation factors to be presented here.

A questionthat needsto be consideredis this: how should the evaluaion factors be organized?
The answer that has been chosen isto organize thesefactors in a dyadic scheme. Evduation will
be done for each of the three mgjor types of outcome of the application of Interactive
Management that were discussed in Chapter 2; i.e., for the Definition outcome, the Design
Alternatives outcome, and the Choice of a Design outcome. And each of the foregoing will be
done for both of the first two phases discussed in Chapter 4, i.e., for Phase 1 (Planning) and
Phase 2 (Workshop). Inall, therewill be six separate eval uation schemes:

Definition--Phase 1 (Planning)
Definition--Phase 2 (Workshop)

Design Alternatives-- Phase 1 (Pl anning)
Design Alternatives--Phase 2 (Workshop)
Choice of aDesign--Phase 1 (Planni ng)
Choice of a Design--Phase 2 (Workshop)

These schemes correspond to Success Levels 1, 4, and 5 described in Chapter 3.

No evaluation scheme is presented for Phase 3, the Followup Phase, because of the lack of
adeguate experience to give a comprehensive evaluation scheme. However most of the impetus
that is needed to bring about a high-quality Fdlowup Phase will already have been achieved in
the first two Phases. Likewise, most of the direct contribution that can be made by the practice of
Interactive Management will have been madein those two Phases.
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It will be seen in the following that many of the evaluaion factors will be very similar or even
identical for these six schemes. In presenting esch of the six, it isintended to make it
unnecessary for the reader to sort out the components that areparticularly relevant to a given
application.

An Options Field for Interactive Management Planning will be used to introduce each of the six
evaluation schemes. While the Field will be the same, each scheme will be distinguished

by a particular Options Profile drawn to reflect the particuliar evduation scheme. This helps
summarize on one page what is being evaluated and, by facilitating comparisons, may help the
reader distinguish one evaluation scheme from another.

13.1 EVALUATION OF THE PLANNING PHASE FOR A DEFINITION OUTCOME.

Figure 13.1 shows an options profile for evaluating the planning phase of a Definition
Outcome, but more particularly, for that type of Definition Workshop in which Success Level 1
iIssought. Asdiscussed in Section 3.1, Level 1 Successisinterpreted as beginning to meke some
order out of avery poorly-defined situation. In recognition of the sorry state of organization of
knowledge relaive to the situation to be considered, planning for this phase involves eforts to
arrive at an initially coherent view of the situation.

13.1.1 Component Factors. The component factors for this planning phase include
thefollowing:

The context statement, which:

® may properly err on the side of being too inclusive (as opposed to too narrow), to avoid
focusing the discussion so much that key factors might not be discovered in the Workshop
Phase

® does not epitomize any assumptions that cannot be readily justified

® containsat most six lines

The products sought are:

® An attributes field, which represents the problematic situation by a set of attributes and the
categoriesin which they fall (e.g., political, social, technological, etc.) deemed to be

relevant to the situation

® A problems field, which represents the problematic situation by a set of problemsthat are
categorized according to their nature.
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® A problematique, which shows the structure at least of that subset of the problem set
deemed to be most important (or, if the problem set is quite large, containing perhaps 100
members, shows the structure of the problem categories).

® Anintent structure, which shows the relationship among the objectives that would be
sought in trying to resolve the situation being studied.

The processes 1o be used are:

® The Nominal Group Technique to produce (a) a set of situational attributes, (b) a set of
problems, and (c) a set of objectives.

® The Interpretive Structural Modeling process to produce (a) AttributesField, (b) Problem
Field, (c) Problematique, and (d) Intent Structure, in the order just listed.

Three triggering questions are required for using the NGT, to generate thethree sets needed in
order to producethe four productsidentified above These questions may read as follows:

® |n context X, what attributes characterize the situation?
® Incontext X, what problems are causng dif ficulty?
® |n context X, what objectives, if satisfied, might be helpful in aleviating the situation?

The following four generic questions may be useful in arriving at the mentioned products:

® |ncontext X, isAttribute Y simil ar to (in the same category with) Attribute Z?
® |ncontext X, isProblem Y similar to (in the same category with) Problem Z?
® |n context X, does Problem Y aggravate Problem Z?
® |ncontext X, could the achievement of objective Y help to achieve objective Z?
13.1.2 Evaluation Factors. In light of the discussion of components, the following are
important evaluation factors:

® the Context Statement.

® the Client's attitude (See Section 5.1.1 for adiscussion of the Client role).

® the Broker's capability (See Sect. 5.1.3 for discussion of the Broker role).

® the breadth of knowledge and experience of the proposed participants, individually, and
asagroup in rdation to the anticipated Level of Success.

® thetriggering questions, in relation to (a) the context statement, (b) the anticipated L evel
of Success, and (c) the anticipated knowledge and experience of the proposed participants.
® the generic questions, in relation to (@) the context statement, (b) the anticipated Level of
Success, and (c) the anticipated breadth of knowledge and experience
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of the proposed participants.
® Evaluation of the proposed workshop facility, in terms of its potential for enhancing or
detracting from the workshop adivity
® Evaluation of the planned sequence of work in the workshop
® Evaluation of the completeness and adequacy of workshop supporting role assignments.
® Evaluation of the match between the workshop plan and the IM facilitator's
expectations and experience.
® Evaluation of the congruence between the time requirements to produce the anticipated
workshop products and the time allotted to conduct the workshop .
® Evaluation of contingency plans.
® Evaluation of the written workshop plan for quality and completeness of communication.

The above list of 13 evaluation factors offers an opportunity to review most of the key aspects of
aworkshop plan. If 10 points are chosen as the maximum score to be assigned to each of the
factors, a perfect workshop plan as defined through these factors would producea score of 130.
It is good practice to devel op such scores and to use them as a basis for discussing lessons
learned in planning and conducting workshops. Theconcreteness provided by scoresin this
situation helps sharpen the evaluation, whose principa purposes are twofold:

® to assess a plan before the workshop and make improvementsin the plan if the evaluation
suggests that they are needed, and
® to serveretrospectively as abasisfor learning how to do beter in the future.

13.2 EVALUATION OF THE WORKSHOP PHASE FOR A DEFINITION OUTCOME.

Figure 13.2 shows an options profile for evaluating the Workshop Phase of a Definition
Outcome, but moreparticularly, for that type of Definition Workshop in which Success Level 1
issought. Asdiscussed in Section 3.1, Level 1 Successisinterpreted as beginning to make some
order out of avery poorly-defined situation. In recognition of the sorry state of organization of
knowledge reldive to the situationto be considered, planning for this phase involves efortsto
arrive at an initially coherent view of the situation.

13.2.1 Component Factors from the Planning Phase. The component factors that are

available for conducting the Workshop and which come from the Planning Phase include the
following:

161



A. PHASE SELECTED

Chapter 13. Evaluation Criteria for IM Applications

B. OUTCOME SOUGHT

C. SUCCESS LEVEL

D. STEERING FACTORS

® Planning p® Definition e Level 1 0 Context Statement
=9 \Workshop ® Alternative Designs ® Level 2 =9 Triggering Questions
® Followup ® Choice of Alternative ® Level3 Generic Questions
® Workshop Plan ® Level 4 e \\Vhite Paper
® Implementation ® Level5 == \\/orkshop Plan
® Workshop Report(s)
TIE LINE
E. ROLES F. PROCESSES G. PRODUCTS
® (Client ® |deawriting ® DELTA Chart
® Sponsor ™o Enhanced NGT p—8 Problematique

=9 Broker

e Participant
=0 \\orkshop Planner
s |M Facilitator
p—e Pattern Interpreter
Report Manager
Observer

Facility Preparer

Video Operator

ey
ey
ey
e Computer Operator
p—
s Display Arranger
.

Scribe

TIE LINE (continued)

e |SM

e DELPHI

s Field Development
® Profile Development

® Tradeoff Analysis

® Enhancement Structure
=g |ntent Structure

® Resolution Structure

® Priority Structure

® Curriculum Structure

® Options Field
=== Problems Field
e Attributes Field

® Options Profile

o Attributes Profile

® Tapestry

® Comparison Bar Charts

® Unified Program Planning
Linked Matrices

Figure 13.2 Options Profile-Workshop Phase for a Definition Outcome at Success Level 1

161



Chapter 13: Evaluation Criteria for IM Applications

® The context statement

® Thelist of products sought from the Workshop, which are an attributes fidd, a problem
field, a problematique, and an intent structure.

® The processes to be used, which are the Nominal Group Technique and the Interpretive
Structural Modeling process.

® Three triggering questions.

® Four generic questions

® The Workshop Plan.

13.2.2 Other Component Factors. The conduct of the Workshop will introduce new
component factorsinto the situation. These include:

® The performance of the IM Facilitator in (a) conducting the Workshop according to the
Workshop Plan, (b) changing diredion away from the Workshop Planif conditionsappear  to
warrant such a change and, if such a changeis approved by the IM Broker,

(c) sustaining the quality-control factors that are built into the processes used,

(d) performing inaway that iscognizant of the Twe ve Laws of Generic Design asthey
relate to the practice of Interactive Management, (€) maintaining control of the processes,
while not invading content areas, and (f) scheduling breaks in a timely and sensitive way.
® The sets of ideas produced by the Participants.
® The record of discussion produced by the Scribe.
® The structures produced by the Participants.
® The displays produced by the Display Arranger.
® The printout and preservation for achival purposesof hard copy of structuring results.
® The documentation of results for use in the Workshop Report, and delivery of these to the
Report Manager.
® The written interpretation of structures prepared by the Pattern Interpreter.
® The verbal commentary on theworkshop coming from the participants.
® The congruency of time availablewith timerequired, inthelight of concernsfor qual ity
control and absence of fatigue resolution or expedient short cuts that depress quality, and
in the light of timedata on past applications.

13.2.3 Evaluation Factors. In light of the discussion of components, the following
evaluation factors are importart:

Performance of External Actors. Asidentified in Chapter 5, external actors will fill the roles of
Client, Sponsor, IM Broker, and Participants. During the Workshop Phase, the IM Broker and
Participants are key players. The evaluation of their performance is part of the overall evaluation
of the Workshop. Discussion of the roles that they play appeasin Chapter 5 and Chapter 11.
The weights assigned to the evaluation are as follows:
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® TothelM Broker, anegative weight whose vdue can be as poor as (-30). Other
evaluations with positive weights will reflect good performance by the IM Broker.

Therefore in evaluating the IM Broker (as well asthe IM Facilitator to be discussed

shortly), avalue of 0 will be an excellent score, and negative points will be assigned for
failing to perform in certain ways, as discussed in Chapter 11.

® To the Participants as a group, aweight of 30.

Performance of Internal Professional Actors. Asidentified in Chapter 5, the Internal
Professional Actors are the IM Workshop Planner, the IM Fadlitator, the Pattern Interpreter, and
the Report Manager. All of these except the IM Workshop Planner play important rolesin the
Workshop Phase. Theweights assigned to the evaluation are as follows

® TotheIM Facilitator, a negative weight whose maximum value can be as poor as (-50).
Other evaluations with positive weights will reflect good performance by the

Facilitator. Therefore in evaluating the IM Faalitator, avalue of O will be an

excellent score. A negative assessment may be assigned for failing to perform in certain
ways, as discussed in Chapter 11.

® To the Pattern Interpreter, a maximum weight of 30.

® To the Report Manager, a maximum weight of 30.

Performance of Internal Support Staff. As discussed in Chapter 5, the Internal Support Staff
includes the Facilities Preparation Manager, the Computer Operator, the Scribe, the Display
Arranger, and the Video Tape Operator. Each of these can be gven a maximum weight of 10, so
that the maximum score attainable by the Internal Support Staff is 50.

Quality of Documentation. The quality of documentation is dependent on the performance of
numerous actors. The Report Manager is responsible for collecting, organizing, and reporting the
information; but several other actors are responsible for preparing documentation, and the
assessment of the Quality of the Documentation is best seen not as an assessment of actors, but
rather as a primafacie assessment of the quality of what is provided for usein the report. Each
major component of documentation can receive up to 10 points for quality, with an upper limit of
50 points for the documentation as awhole. However it is also appropriate to assign a negative
va ue of 10 points for each important component of documentation that is missng. Specificaly,
20 points should be assessed against the quality of documentation if the following printouts are
not available for the report: the printout of the information needed to construct any structureand
the printout of therecord of participant voting in response to queries.

Finally, areview of the evaluation of the Planning Phase may prove worthwhile.
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13.3 EVALUATION OF THE PLANNING PHASE FOR A DESIGN
ALTERNATIVES OUTCOME.

Figure 13.3 shows an options profile for evaluating the Planning Phase for a Design

Alternatives Outcome, i.e., for that type of Workshop in which Success Level 4 issought. As

discussed in Section 3.1, Level 4 Successis interpreted as finding good alterntive designs for

resolving the issue (which will be compared later, enroute to a choice of one of them to be
implemented.)

13.3.1 Component Factors. The component factors for this Planning Phase include the

following:
The context statement, which:

® may properly err on the side of being too inclusive (as opposed to too narrow), to avoid

focusing the discussion so much that key factors might not be discovered in the
Workshop Phase

® does not epitomize any assumptions that cannot be readily justified

® contains at most six lines

The products sought are:

® An options field, which represents and organizes conceivable options for resolving the
problematic situaion, and portrays them in the categories under which they fall.

® Several options profiles (design alternatives), each of which represents one design
alternative for resolving the problematic situation or issue.

® A resolution structure, which connects gructurally to the problematique the categories
discovered in producing the options field , showing how the implementation of options
will help resolve the problems portrayed in the problematique

® Several DELTA Charts, one to accompany each options profile, showing the process
sequence proposed to implement the gptions profile, along with the other relevant
information normdly appearing on DELTA Charts.

The processes to be used are:

® The Nominal Group Technique to produce (a) sas of options and (b) sets of activities
and/or events

® The Interpretive Structural Modeling process to produce the various application
structural types (the products mentioned above).
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Figure 13.3 Options Profile-Planning Phase for a Design of Alternatives Outcome at Success Level 4
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Triggering questions are required for using the NGT, to generate the sets needed in order to
produce the products identified above. These questions may read as follows:

® |n context X, what options might help alleviate the situation?
® |n context X, for the given options profile, what activities or events should occur in
implementing the options profile?

Thefollowing generic questions may be useful in arriving at the mentioned products:

® |ncontext X, isOption Y similar to (in the same category with) Option Z?

® |ncontext X, is Category Y dependent on Category Z?

® |n context X, should a choice of option(s) be made in Category Y before a choice is made
in Category Z?

® [n context X, should Event Y occur before Event Z in the first iteration?

13.3.2 Evaluation Factors. In light of the discussion of components, the following are
important evaluaion factors:

® the Context Statement.

® the Client's attitude (See Section 5.1.1 for a discussion of the Client role).

® the Broker's capability (See Sect. 5.1.3 for discussion of the Broker role).

® the breadth of knowledge and experience of the proposed participants, individually, and as
agroup in relaion to the anticipaed Level of Success.

® thetriggering questions, in relation to (a) the context statement, (b) the anticipated L evel
of Success, and (c) the anticipated knowledge and experience of the proposed

participants.

® thegeneric questions, in relation to (a) the context statement, (b) the anticipated Level of
Success, and (c) the anticipated breadth of knowledge and experience of the

participants.

® the proposed workshop facility, in terms of its potential for enhandng or detracting from
the workshop activity

® theplanned sequence of work in the workshop

® the completeness and adequacy of workshop supporting role assignments.

® the match between the workshop plan and the IM facilitator's expectations and
experience.

® the congruence between the time requirements to produce the anticipated workshop
products and the time allotted to conduct the workshop.

® contingency plans.

® the written workshop plan for quality and completeness of communication.

The above list of 13 evaluation factors offers an opportunity to review most of the key
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aspects of aworkshop plan. If 10 points are chosen as the maximum score to be assigned to each
of the factors, a perfect workshop plan as defined through these factors would produce a score of
130. Itisgood practice to develop such scores and to use them as a basis for discussing lessons
learned in planning and conducting workshops. Theconcreteness provided by scoresin this
situation helps sharpen the eval uation, whose principal purposes are twofold: (@) to assess aplan
before the workshop and make improvements in the plan if the evaluation suggests that they are
needed, and (b) to serve retrospectively as a basis for learning how to do better in the future.

13.4 EVALUATION OF THE WORKSHOP PHASE FOR A DESIGN
ALTERNATIVES OUTCOME.

Figure 13.4 shows an options profile for evaluating the W orkshop Phase for aDesign
Alternatives Outcome, i.e., for the type of Workshop in which Success Level 4 issought. As
discussed in Section 3.1, Level 4 successisinterpreted as arriving at several potential design
aternatives, as described by options profiles and their related documentation.

13.4.1 Component Factors from the Planning Phase. The component factors that are
available for conducting the Workshop and which come from the Planning Phase include:
® The context statement
® Thelist of products sought from the workshop, which are an options field, several options
profiles, aresolution structure, and several DELTA Charts (one for each options field)
® The processes to be used, which are the Nominal Group Technique and Interpretive
Structural Modeling
® The triggering questions
® Thegeneric questions
® The Workshop Plan

13.4.2 Other Component Factors. The conduct of the Workshop will introduce new
components factors into the situation. These include:

® The performance of the IM Facilitator in (a) conducting the Workshop according to the
Workshop Plan, (b) changing direction away from the Workshop Planif conditions appear  to
warrant such a change, and if such achange is approved by the IM Broker,

(c) observing the quality-control factors that are built into the processes used,

(d) performingin away tha is cognizant of the Twelve Laws of Generic Desgn as they
relate to the practice of Interactive Management, (€) maintaining control of the processes,
but not invading the content areas, and (f) scheduling timely breaks
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Figure 13.4 Options Profile-Workshop Phase for a Design of Alternatives Outcome at Success Level 4
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® Thesets of ideas produced by the Participants

® Therecord of discussion produced by the Scribe

® The structures produced by the Participants

® Thedisplays produced by the Display Arranger

® The printout and preservation for archival purposes of hard copy of structuring results

® Thedocumentation of results for use in the Workshop Report, and delivery of these to the
Report Manager

® The written interpretation of structures prepared by the Pattern Interpreter

® The verbal commentary on the workshop coming from the participants

® The congruency of time available with time required, in the light of concernsfor quaity
control and absence of fatigue resolution or expedient short cuts that depress quality, and in  the
light of time dataon past applications.

13.4.3 Evaluation Factors. In light of the discussion of components, the following
evaluation factors are importarnt:

Performance of External Actors. Asidentified in Chapter 5, external actorswill fill the roles of
Client, Sponsor, IM Broker, and Participants. During the Workshop Phase, the IM Broker and
Participants are key players. The evaluation of their performance is part of the overall evaluation
of the Workshop. Discussion of the roles that they play appearsin Chapter 5 and Chapter 11.
The weights assigned to the evaluation are as follows:

® TothelM Broker, a negative weight whose vdue can be as poor as (-30). Other
evaluations with positive weights will reflect good performance by the IM Broker.
Therefore in evaluating the IM Broker (ass well asthe IM Facilitator to be discussed
shortly), avalue of O will be an excellent score, and negative points will be assigned for
failing to perform in certain ways, as discussed in Chapter 11.

® To the Participants as a group, aweight of 30.

Performance of Internal Professional Actors. Asidentified in Chapter 5, the Internal
Professional Actors are the IM Workshop Planner, the IM Fadlitator, the Pattern Interpreter, and
the Report Manager. All of these except the IM Workshop Planner play important rolesin the
Workshop Phase. Theweights assigned to the evaluation are as follows

® TothelM Facilitator, a negative weight whose maximum value can be as poor as (-50).
Other evaluations with positive weights will reflect good performance by the Facilitator.
Therefore in evaluating the IM Facilitator, a value of O will be an excellent score. A
negative assessment may be assigned for faling to perform in certain ways (Chap. 11).

® To the Pattern Interpreter, a maximum weight of 30.

® To the Report Manager, a maximum weight of 30.
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Performance of Internal Support Staff. Asdiscussed in Chapter 5, the Internal Support Staff
includes the Facilities Preparation Manager, the Computer Operator, the Scribe, the Display
Arranger, and the Video Tape Operator. Each of these can be given a maximum weight

of 10, so that the maximum score attainable by the Internal Support Staff is 50.

Quality of Documentation. The quality of documentation is dependent on the performance of
numerous actors. The Report Manager is responsible for collecting, organizing, and reporting the
information; but several other actors are responsible for preparing documentation, and the
assessment of the Quality of the Documentation is best seen not as an assessment of actors, but
rather as aprima facie assessment of the quality of what is provided for use in the report. Each
major component of documentation can receive up to 10 points for quality, with an upper limit of
50 points for the documentation as awhole. However it is also appropriate to assign a negative
va ue of 10 points for each important component of documentation that is missng. Specificaly,
20 points should be assessed against the quality of documentation if the following printouts are
not available for the report: the printout of information needed to construct a structure and the
printout of partidpant voting in response to queries.

Finally, areview of the evaluation of the Planning Phase may prove worthwhile.

13.5 EVALUATION OF THE PLANNING PHASE FOR A CHOICE OF
ALTERNATIVES OUTCOME.

Figure 13.5 shows an options profile for evaluating the planning phase of a Choice of
Alternatives, i.e, for the type of Workshop in which Success Level 5is sought. Asdiscussedin
Section 3.1, Success Level 5isinterpreted as arriving at a choiceof agood design which, if
implemented, is likely to resolve the situation or issue being considered.

13.5.1 Component Factors. The component factors for this planning phase include the
following:

The context statement, which:

® may properly err on the side of being too inclusive, as opposed to being too narrow, to
avoid focusing the discussion so much that key factors may not be discovered in the
Workshop Phase

® does not epitomize any assumptions that cannot be readily justified

® contains at most six lines
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Figure 13.5 Options Profile-Planning Phase for a Choice of Alternatives Outcome at Success Level 5
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The products sought are:

® Comparison Bar Charts, to portray comparisons among pairs of alterndives.
® Final ranking of all design alternatives.

® Criterion Priority Structures

® DELTA Chart(s) representing implementation designs

The processes to be used are:

® The Nominal Group Technique to produce a set of evaluation criteriato use in comparing
all possible pairsinvolving two alternatives, in each dimension.

® The Interpretive Structural Modeling process to produce rankings of alternatives on each
individual dimension.

® The Tradeoff Analysis Method to determine which of the availabledesign alternatives
appears to be thebest.

The triggering question required for using the NGT, to generate the set of evaluation criteria
may be asfdlows:

® What evaluation criteria should be used in comparing alternatives?
Thefollowing generic question may be useful in arriving at the mentioned proaucts:

® |n the context of comparing Design Alternative X with Design Alternative Y, isthe
difference between the two on criterion A at least as significant as the difference between  the
two on criterion B?

(Note that if the two differences are equal, they would liein astrucural cycle.)

13.5.2 Evaluation Factors. In light of the discussion of components, the following are
important factors in evaluation:

® the context statement.

® the client's attitude (See Section 5.1.1 for adiscussion of the Client role).

® the broker's capability (See Section 5.1.3 for adiscussion of the Broker role).

® the breadth of knowledge and experience of the proposed participants, individually, and

asagroup in rdation to the anticipated Level of Success.

® thetriggering questions, in relation to (a) the context statement, (b) the anticipeted Level
of Success, and (c) the anticipated breadth of knowledge and experience of the proposed

participants.

® the generic questions, in relation to () the context statement, (b) the anticipated Level of
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Success, and (c) the anticipated breadth of knowledge and experience of the proposad
participants.
® the proposed workshop facility, in terms of its potential for enhandng or detracting from
the workshop activity
® theplanned sequence of work in the workshop
® the completeness and adequacy of workshop supporting role assignments
® the match between the workshop plan and the IM facilitator's expectations and
experience
® the congruence between the time requirements to produce the anticipated workshop
products and the time allotted to conduct the workshop.
® the contingency plans.
® the written plan for the Workshop for the quality and completeness of its communication.

The above list of 13 evaluation factors offers an opportunity to review most of the key aspects of
aworkshop plan. If 10 points are chosen as the maximum score to be assigned to each of the
factors, a perfect workshop plan as defined through these factors would producea score of 130.
It is good practice to devel op such scores and to use them as a basis for discussing lessons
learned in planning and conducting workshops. Theconcreteness provided by scores, in this
situation, helps sharpen the evaluation, whose principa purposes are twofold:

(@) to assess a plan before the workshop and make improvementsin the plan if the
evaluation suggests that they are needed, and
(b) to serve retrospectively as a basis for learning how to do better in the future.

13.6. EVALUATION OF THE WORKSHOP PHASE FOR A CHOICE OF
ALTERNATIVES OUTCOME.

Figure 13.6 shows an options profile for evaluating the Workshop Phase for a Choice of
Alternatives Outcome, i.e., for the type of Workshop in which Success Level 5 is sought. As
discussed in Section 3.1, Level 5 auccess refersto arriving at achoice of agoad design which, if
implemented, is likely to resolve the problematic situation or issue .

13.6.1 Component Factors from the Planning Phase. The component factorsthat are
available for conducting the Workshop and which come from the Planning Phase include the
following:

® The context statement

® Thelist of products sought from the workshop, which are Comparison Bar Charts and a
ranking of the Design Alternatives.
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Figure 13.6 Options Profile-Workshop Phase for a Choice of Alternatives Outcome at Success Level 5
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® The processes to be used, which are the Nominal Group Technique, Interpretive
Structural Modeling, and the Tradeoff Analysis Method

® Thetriggering question

® The generic question

® The Workshop Plan

13.6.2 Other Component Factors. The conduct of the Workshop will introduce new
components factors into the situation. These include:

® The performance of the IM Facilitator in (a) conducting the Workshop according to the
Workshop Plan, (b) changing diredion away from the Workshop Planif conditions appear  to
warrant such a change, and if such a change is approved by the IM Broker,

(c) observing the quality-control factors that are built into the processes used,

(d) performing inaway that iscognizant of the Twel ve Laws of Generic Design asthey

relate to the practice of Interactive Management, (e) maintaining control of the

processes, while not invading the content areas, and (f) scheduling breaksin atimely and
sensitive way.
® Thesets of ideas produced by the Participants.
® The record of discussion produced by the Scribe.
® The products produced by the Participants.
® Thedisplays produced by the Display Arranger.
® The printout and preservation for archival purposes of hard copy of structuring results.
® The documentation of results for use in the Workshop Report, and delivery of these to the
Report Manager.
® The written interpretation of products prepared by the Pattern Interpreter.
® The verbal commentary on the workshop coming from the participants.
® The congruency of time avai lable with timerequired, inthelight of concernsfor quaity
control and absence of fatigue resolution or expedient short cuts that depress quality, and in
the light of time daa on past applicaions.

13.6.3 Evaluation Factors. In light of the discussion of components, the following
evaluation factors are importart:

Performance of External Actors. Asidentified in Chapter 5, external actorswill fill the roles of
Client, Sponsor, IM Broker, and Participants. During the Workshop Phase, the IM Broker and
Participants are key players. The evaluation of their performance is part of the overall evaluation
of the Workshop. Discussion of the roles that they play appears in Chapter 5 and Chapter 11.
The weights assigned to the evaluation are as follows:

® To the IM Broker, a negative weight whose vd ue can be as poor as (-30). Other
evaluations with positive weights will reflect good performance by the IM Broker.
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Therefore in evaluating the IM Broker (as well asthe IM Facilitator to be discussed
shortly), avalue of 0 will be an excellent score, and negative points will be assigned for
failing to perform in certain ways, as discussed in Chapter 11.
® To the Participants as a group, aweight of 30.

Performance of Intemal Professional Actors. Asidentified in Chapter 5, the Internal
Professional Actors are the IM Workshop Planner, the IM Fadlitator, the Pattern Interpreter, and
the Report Manager. All of these except the IM Workshop Planner play important rolesin the
Workshop Phase. Theweights assigned to the evaluation are as follows

® TothelM Facilitator, a negative weight whose maximum value can be as poor as (-50).
Other evaluations with positive weights will reflect good performance by the Facilitator.
Therefore in evaluating the IM Facilitator, avalue of O will be an excellent score. A
negative assessment may be assigned for faling to perform in certain ways, as discussed in
Chapter 11.

® To the Pattern Interpreter, a maximum weight of 30.

® To the Report Manager, a maximum weight of 30.

Performance of Internal Support Staff. As discussed in Chapter 5, the Internal Support Staff
includes the Facilities Preparation Manager, the Computer Operator, the Scribe, the Display
Arranger, and the Video Tape Operator. Each of these can be given a maximum weight

of 10, so that the maximum score attainable by the Internal Support Staff is 50.

Quality of Documentation. The quality of documentation is dependent on the performance of
numerous actors. The Report Manager is responsible for collecting, organizing, and reporting the
information; but several other actors are responsible for preparing documentation, and the
assessment of the Quality of the Documentation is best seen not as an assessment of actors, but
rather as aprima facie assessment of the quality of what is provided for use in the report. Each
major component of documentation can receive up to 10 points for quality, with an upper limit of
50 points for the documentation as awhole. However it is also appropriate to assign a negative
va ue of 10 points for each important component of documentation that is missing. Specificdly,
20 points should be assessed against the quality of documentation if the following printouts are
not available for the report: the printout of the information needed to construct any structureand
the printout of therecord of participant voting in response to queries.

Finally, areview of the evaluation of the Planning Phase may prove worthwhile.
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Table 13.1 isasummary evaluation form for the Planning Phase of Interactive

Management.
TABLE 13.1
SUMMARY EVALUATION FORM FOR PLANNING PHASE
No. FACTOR POINTS
1 | The Context Statement 0to 10
2 | TheClient's Attitude O0to 10
3 | The Broker'sCapability 0to 10
4 | The Correlation Between Proposed Participants 0to 10
Capabilities and the Anticipated Level of Success
5 | The Triggering Questions 0to 10
6 | The Generic Questions 0to10
7 | The Workshop Phys cd Facility Oto 10
8 | The Planned Work Sequence 0to 10
9 | Workshop Supporting Role Assignments 0to 10
10 | Match Between Workshop Plan and Facilitator's 0to 10
Expectations and Experience
11 | Match Between Time Allotted and Time Required to 0to 10
Produce Products
12 | Contingency Plans 0to 10
13 | The Written Planinitsentirety 0to 10
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13.8 SUMMARY EVALUATION FORM FOR WORKSHOP PHASE

Table 13.2 isa Summary Evaluation Form for the Workshop Phase of Interactive
Management.

TABLE 13.2
SUMMARY EVALUATION FORM FOR WORKSHOP PHASE
No. FACTOR POINTS
1 | ThelM Broker Oto-30
2 | The Participants 0to 30
3 | ThelM Facilitator Oto-50
4 | The Pattern Interpreter 0to 30
5 | The Report Manager 0to 30
6 | The Support Staff 0to 50
7 | The Documentation -50t0 50

With this arrangement, it is possible for aworkshop scoreto be aslow as-130 and as high
as +190, the former representing a complete debacle, and the latter representing an outstanding
effort that produces outstanding products.

To review the components of the evaluation factors for the IM Facilitator, the IM Broker, and the
Documentation, please refer to Section 11.4.
13.9 EVALUATION FOR SUCCESS LEVELS 2 AND 3.
Evaluation, as discussed in the foregoing, has been tailored to Success Levds 1, 4,
and 5. Inthis Section, evaluation for Success Levels 2 and 3 will be considered briefly, and

regarded as variations on the evaluation for Success Levd 1.

Section 13.1 dealt with the Planning Phase for Success Level 1, while Section 13.2 dealt with the
Workshop Phase for Success Level 1.
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At the outset of the comparison, it can be said that the evaluation factors will be the same as for
Success Levd 1. What will be different in the comparison is the componert factors, and in
particular the products sought.

For Success Level 1, the products sought, as specified in the Planning Phase, are: an attributes
field, a problem field, a problematique, and an intent structure. In the Planning Phase for both
Success Levd 2 and Success Level 3, the intent sructure is removed as a product to be sought,
but a priority structure replacesit as aproduct. The primary rationale istwofold: (a) in dealing
with Success Level 1, where thereis a high level of uncertainty involved in the issue or situation,
considerable clarification can be achieved by discussing objedives; but this same focusis less
relevant for Success Levels 2and 3, and (b) thetime can better be spent in planning for Success
Levels 2 and 3 by giving more attention and time to the other products.

The Workshop Phase for Success Levels 2 and 3 is basically the sameas for Success Level 1,
except that what is supplied at the outset of the Workshop does not include an intent structure.

13.10 LARGE NUMBERS OF ELEMENTS.

When the number of dements to be strucured is very large, it will often be found both
expedient and of sufficient quality to use the cited methodologies to structure up to 30 or more
elements and then, after interpreting the structures, to place the remaining el ementsin the
structures manudly with fadlitator assistance. Following thisactivity, participants are asked to
survey the new structure (which must be appropriately displayed), and to place "magnetic
guestion marks" on each element whose location is questioned. The IM Facilitator can then work
with the group to deal with all of the question marks that appear, using |SM amendment
procedures if necessary, to finalize the group products.
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STUDY QUESTIONS
CHAPTER 13. EVALUATION CRITERIA FOR IM APPLICATIONS

|

. What five types of concernsare significant in quality control of IM applications?
2. Inevaluating IM activity, how should the evaluation factors be organized?

3. What are the component factors of an evaluation of the Planning Phase for a
Definition outcome?

4. What products are sought for a Definition outcome?
5. What processes are used in a Definition Workshop?
6. What isatypical format for atriggering question to use in a Definition Workshop?

7. What isatypical format for a generic question to accompany the triggering question
identified in Question 6?

8. What evaluation factors are important for a Definition Workshop?

9. What are the component factors of an evaluation of the Workshop Phase for a
Definition outcome? What percentage of these come from the Planning Phase?

10. What are evaluation factors for the Workshop Phase for a Definition outcome?

11. What are the component factors of an evauation of the W orkshop Phase for a Design
Alternatives outcome?

12. What products are sought for a Design of Alternatives outcome?
13. What processes are used in a Design of Alternatives Workshop?

14. What is atypical format for atriggering question to use in a Design of Alternatives
Workshop?

15. What is atypical format for a generic question to accompany the triggering question
identified in Question 147

16. What evaluation factors are important for a Design of Alternatives Workshop?
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17. What are the component factors of an evaluation of the Workshop Phase for a
Design of Alternatives outcome?

18. What component factors are important in evaluating the Planning Phase for a Choice
of Alternatives outcome?

19. What component factors are important in evaluating the Workshop Phase for a Choice
of Alternatives outcome?

20. What is the maximum possible score for evaluating the Planning Phase of IM, attained
if everythingisdone at the best possibleleve of qudity?

21. What is the maximum possible score for evaluating the Workshop Phase of 1M, attained
if everything isdone at the best possbleleve of quaity?

22. What is the minimum possible score for evaluating the Workshop Phase of IM, attained
if everythingisdone a theworst possible leved of qudity?

23. What special conditions can be considered when thenumber of elements in the sets
arevery large?
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CHAPTER 14 COMPARING IM WITH METHODS
WIDELY USED IN JAPAN

This chapter compares IM with practices that use methods widely associated with Japanese
organizations and, especially, with Japanese manufacturing firms that havealong history of
dedicated application of quality-engendering practices in design and manufacturing. To
designate these methodol ogies by country is not necessarily sensible, but rather reflects the
prevailing opinions and ways of discussing them. This document will shed some light on
origins, but only for the purpose of correcting misperceptions tha have tended to become
pervasive in the available literature.

In this chapter, the relevant literature to be used as part of thebasis for the comparisons that will
be made is judged to be comprised of two types: (a) scientific literature, which refersto
literature that has undergone rigorous review by qualified referees, and which reflects the
importance of sugaining continuity in the apparent flow of scientific development in order to
maintain an adequate perspective, and to provide for the needs of evaluators and students; and (b)
venture literature, in which rigorous review is not seen as relevant, and thereis little obligation
displayed for the student or to sustain the apparent flow of scientific development. That such
literature exists isbeyond argument. The quality of venture literaure varieswiddy. Some of it
is outstanding, but on the whole it suffers from the fact that much higher priority isgven to its
marketing value than to its scientific basis. Generally speaking, venture literature dominates
American design and manufacturing, as reflected in the very large sales of such literature when
contrasted to sales of the scientific literature. A similar domination occurs in many conferences
and meetings ranging from purely marketing meetings to so-called scientific or professional
meetings, where the venture literature is often uncritically teken as the starting point for
conference design, and those who contribute to that literature are often prominent speakers.
Venture literature is especially prominent in the management field, which mostly lacks a solid
connection to prior scientific work. Those few scholars of organizations that have developed
access to prior scientific work have often been ignored by their colleagues in business schools.

The purpose of this chapter isto provide a comparison of several methodologies that are useful
or potentially useful in the general area of system design and, especially, in system design and
manufacturing, with the view that some readers may want to consider changingtheir approach to
design--or to manufacturing--or to design and manufacturing as a unit.

14.1 METHODS TO BE COMPARED.
Three methods (or more accurately, systems of methods) will be compared in what

follows. For convenience, and comparison with existing literature, they aredescribed under three
headings. These three have all been applied to design of complex systems, yet they differ
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significantly in their approach. The comparisons will bring out many of the differences.

There is considerable confusion in the literature as to where some of these systems of methods
originated. In this chapter, some of the confusionmay be mitigated, in order to make it
somewhat easier for diligent scholars to improve onthe weak historical background currently
available to them.

14.1.1 Interactive Management. |nteractiveManagement (IM), the subject of this
Handbook, is one of the systems of methods to be compared.

14.1.2 The Japanese Tool Box. Asdefined herg the "Japanese Tool Box" (JTB) isa
collection of what are often described as "tools" in the Japanese literature, and which have
become very well-known in the United States, largely through the venture literature and short
courses allied with thisliterature. Fourteen of these tools have been heavily publicized. Seven
relate directly to design, and the other seven relateto manufacturing. All are identified in later
sections of this chapter. Evidence indicates that these tools have been used extensively in Japan,
especially in manufacturing sectors of the economy.

14.1.3 Quality Function Deployment. Quality Function Deployment (QFD) is a system
of benchmarking product designs and manufacturing processes against standards of comparison.
It has been used both in Japan and in the United States, although presumably much more soin

Japan thaninthe U. S.

14.2 CATEGORIES OF REFERENCES.

A fairly extensive set of referencesis presented at the end of this chapter, to support some
of the statements made in the text. For reader convenience, these references have been grouped
into five categories. These caegories are: System Failure (designated SF), Japanese or
German publications relating to structural modeling (designated JG), Organizational Cultures
(designated OC); Design Processes (designated DP), and Prescriptions (designated P). For
example, the notation DP-3 refers to the third publication on Design Processes in the al phabetical
sequence by author; and the notation OC-6 refers to the sixth publication on Organizational
Culturesin the alphabetical sequence by author.

In several instances, papers listed under Organizational Culture are put therenot because they
specifically deal with Organizational Culture, but rather because they are so to speak, conaete
examples of the impact of Organizational Culture on the topics with which they deal. For
example, reference OC-18 which deals with diagramming techniques, illustrates an
organizational culture that has little emphasis on connecting the subject with any scientific
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historical development. Asaconsequence, it is sorely deficient in terms of foundations for what
isrecommended, but in that respect it is like much of what comes out of today's American
corporations--and especially out of small businesses who are striving to succeed in some niche
area. Thereason for bringing up this subject is that many of the inhibitors to successful
application of design science relate to organizational cultures, as well as to the vested interests of
technological organizational components in sustaining an image in which they have invested,
even though this acts to the detriment of the general welfare.

14.3 NOMENCLATURE.

Thereislittle standardization of thenomenclature applied to the aress being studied. Itis
easy to be misunderstood, simply because the names are often interchanged, at least in part.
Therefore the following practice will be followed in thisreport: the nomenclature relative to the
processes to be compared will be derived from only these references King [DP-8, 1989],
Brassard [DP-2, 1989], Ishikawa [DP-6, 1986], Warfield [DP-31, 1994], and Warfield and
Cardenas [DP-32, 1994]. If the reader wants to check up on nomenclature, these sources should
be consulted. In afew places, the terminology used in DP-2 and DP-6 will be presented side by
side for comparison, showing where the names are the same as well as where they differ.

Acronyms will be used to represent what is being compared. The acronym QFD represents the
Quality Function Deployment process and its rdated literature. The 14 members contained in the
7-QC-Tools (Seven-Quality Control-Tools) and 7-M-Tools (Seven-Management-Tools) and the
related literature are referred to here asJTB, the "Japanese Tool Box". The seven members of
JTB that pertain directly to desgn, as opposed to quality control in manufacturing, identified in
Table 14.5 (i.e., the qualitative component of the JTB and its related literature), will be referred
to as 7JDT, the Seven Japanese Design Tools. The Interactive Management system and its
related literature will be referred to asIM. These notations are used to cut down on the verbiage
involved in carrying out comparisons.

14.4 CONTEXT.

The context in which this chapter iswritten is one of a highly competitive world in which
expensive systems are designed and manufactured, and in which there is a history of significant
failures of systems. Such failures may betechnical or economic, or amix of technical and
economic; and they may involve products or services or both. Working within such a context, it
IS appropriate to consider policies, strategies, and goals for becoming more competitive. One of
the approachesto becoming morecompetitive isto apply what is known as competitive
benchmarking.
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14.4.1 Competitive Benchmarking as Seen from the Ivory Tower. Today it isargued
by many that competitive benchmarking must be used to upgrade competitiveness. As observed
from the Ivory Tower, competi tive benchmarking involves a company studying a competitor's
product and comparing the company's produd to that of the competitor. (Such studiestend to
emphasize the use of customer-generated criteriaas a basis for comparisons, and refer to such
criteriaas "the voice of the customer”.) Following this competitive benchmarking, the company
strives to improve its own product in areas where the competitor's product is vulnerable or in
areas where the company's product is vulnerable. (While the word "product” isused genericdly
in this discussion, the word "service" can be substituted for it, because the production of high-
quality services involves similar philosophies and methodol ogies as the production of tangible
products.)

In order to facilitate an ongoing continuous improvement effort, companies may choose and
implement design and manufacturing processes (DM-Processes) to help guarantee continued
attention to such improvements, and they may invest significantly in such processes.

What companies have not done is to apply competitive benchmarking in the choice and
implementation of DM-processes that they use to determine how to upgrade their products.
Companies who manufacture products are seldom expert in design processes. Asaresult, they
are not naturally inclined to do competitive benchmarking concerning design processes. This
makes them vulnerable to getting and accepting bad advice on such matters. Thisis egecially
true concerning design processes, because thelatter are not generally understood. While these
reasons may explain why companies are not necessarily able to apply competitive benchmarking
to the choice and implementation of DM-Processes, this does not relieve them of the
responsibility to consider thisidea: if competitive benchmarking is a good thing to apply to see
how to improve their manufactured product, why is it not equally a good thing to apply in the
choice of the DM-processes applied to improve design and manufacturing?

The nature of competitive benchmarking on DM-Processes is a little different from that on
products. The origin of benchmarks for products is the competitors, but the potential origin of
benchmarks on DM-processes is the scientific and technical literature, plus anew kind of
commercial venture literature in which entrepreneurs put together a collection of ideas that they
did not invent and may not even use, but which they areprepared to market as a publishing
venture. The "venture literature” seemsto have taken over in many fields. Much of what passes
for potential benchmarking in software design has been based in venture literature, and now it
seems that the samekind of literature has gained a strong foothold in thedesign area, with
reference to quality control. Venture literature, by its very nature, can never be a means to get
ahead of competitors, but its use can give the appearance that something is being done to get
improvement.

m System Failures. Many system failures have been gudied over the pag seven yearsas part of a program
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of assessment of design practices. A substantial percentage of those failures is traceable to bad design practices. In
considering what disciplines large-scal e systems design, a number of such failures were mentioned, involving large
and well-known organizations[Warfield, SF-5,1987]. A few of these are described inthe Referencesin that paper
[Alpert, SF-1, 1984; Brooks, SF-2, 1987 ; and Kemeny, SF-4, 1980].

B Japanese and German Literature on Interactive Manage ment. One of the systems of D-M processes
being considered in comparisons in this report is Interactive Management (IM). There exists both Japanese and
German literature on this subject, mainly emphasizing the Interpretive Structural M odeling Process. T he Japanese
literature includes [Arai, etal, JG-1,1981; Haruna and Komoda, JG-2, 1978; Komoda and Haruna, JG-3, 1978;
Kawamura, JG-4,1977; Komaya and Fukuda, JG-5, 1980; Mizoguchi et al, JG-6, 1978; Nakao, et al, JG-7, 1978;
Nishikawa and Udo, JG-8, 1978; Ohuchi et al, JG-9, 1988; Sato, JG-10, 1978 and JG-11, 1979; Sawaragi and
Kawamura, JG-12, 1982; and Sugiyama, et al, JG-13, 1981]. It isknown that much of this material is being taught in
Japanese universties, generally in systems or engineering curricula. The small German literature is well-represented
by Szyperi and Eul-Bischoff, JG-14, 1983.

B Organizational Cultures. Itisagreed by most scholars that organizational cultures, as reflected in
decision-making and behavior in general, present severe obstacles to change in organizational processes and
practices. Even when efforts are made with the best of intentions to change organizations, failure can be encountered
[Bushe, OC-5, 1988]. An extensive literature exists that not only discusses the organizational culture issues, but also
illustrates the kind of thinking that stems from dysfunctional cultures
[OC-1 through OC-28]. Unfortunately, scholars still tend to propose only partial solutions to organizational cultural
change. For example, Senge [P-7, 1990] offers many good rationales and perspectives on the kind of change that is
needed but, unfortunately, has little to say about what specific steps to take and what specific agenda to follow to
bring about such changes in organizations.

B Diagnostics and Prescriptions. Diagnostics and prescriptionsseparately are not nearly as valuable as
when they are combined and integrated. Inthe U. S. A. one finds three major geographical locations from which
diagnostics and prescriptions arise. T hese are the Cambridge areain M assachusetts, the Pittsburgh areain
Pennsylvania, and the federal government in Washington, D. C.. In Cambridge, both Harvard University and M. I.
T. are notable for providing a variety of diagnostics and prescriptions, but they tend to be unintegrated. In
Pittsburgh, Carnegie-Mellon is well-funded to make diagnostics and prescriptions. Unfortunately, the recent track
record there indicates that their interest in diagnosing difficulties seems greatly to exceed their ability to make
prescriptions and, especially, to make prescriptions that are based in competitive benchmarking. At the federal level,
U. S. Governmental action is rationalized in terms of international competition but (regrettably) is dominated by
members of the Congress who believe that newly-developed organizations or new parts of old organizationsin their
own juridictions, if given funds in areas new to them, can somehow quickly gain significant knowledge in areas of
system design, manufacturing, benchmarking, quality control, software design, etc. Such organizations typically
ignore all the available literature, write uninformed reports, and put out public relations newslettersand/or

newspaper blurbs to present the ap pearance that they are truly making headw ay.

14.4.2 Three Possible Temporal Strategies. For comparative purposes, three possible
strategies for companies to adopt to deal with the international competition are:

A. Decreasetherate of falling behind, while continuing to lag.
B. Decrease the rate of falling behind to zero.

C. Catch up and pass the competition.
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Even if none of these is specifically stated as acompany-adopted strategy, it may be possible to
find clues as to which of these mutually-incompatible strategies appears to be & work in agiven
organization. Some of the ways to determine the i mplicit strategy are the following:

i) Compare elapsed time from concept origination to manufactured product with that
of competitors

i) Compare data on components of large design and manufacturing processes to see
where the most critical lags are found, and study whether these are being

heavily acted on

iii) Seeif the company is doing competitive benchmarking on the methods being used
to enhance design and manufacturing

iv) Seeif the company is aware of and is engaged in careful assessment of the

scholarly products of design and manufacturing research

14.4.3 A Singular Goal. If the"Catch Up and Pass Strategy” is chosen, the availabe
ways to proceed and the possible goals to be sought are dramatically restricted. Infact, a
singular goal becomes appropriate, this being to apply strict quality controls to the choice
and implementation of all decision, design, and manufacturing processes, and especially to
those processes that involve the conceptual aspects of design.

14.4.4 A Two-Factor Policy. If the singular goal is chosen, the high-level policy
required to suppart that goal involves two overriding factors. Thefirst factor is.

#1, speed with quality,
regarded not as two distinct items, but as asingle factor. The secondfactor is:

#2, the application of the first factor not only to product decisions thatare made in design and manufacturing
but, more significantly, to the choice and implementation of DM-processes and the documentary
representations that these processes produce, and which are to be used to develop and communicate about
product decisions. Such a policy will act indirectly to change the organization for the better.

Previously attention has been focused on working to get product quality, but the standards that
are being applied to quality of product are not being goplied to choice and management of the
processes whereby that product is designed and produced. It isnot possible to support the speed
and quality factor by concentrating on the product alone.

14.5 FIVE-FACTOR PROCESS COMPARISONS.
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In this section, comparisons will be made between QFD, 7JDT, and IM on the basis of
five factors, all having to do with information. These factors are:

Generating Information

Organizing Information
Displaying Information

Interpreting Information
Applying Information

B Ways of Generating Information. The literature differs greatly in terms of how it deals with
ways of generating information, depending on which of the three systems (QFD, 7JDT, or IM) is
being discussed. Thereisrelatively little available literature on QFD and whet is available
emphasizes the form in which the information is presented. While there is more information on
7JDT, itisnot up to archival standards. Thereisagrea deal of information on IM, and itis
generally up to archival standards.

14.5.1 Generating Information for Quality Function Deployment. Generating
information for QFD isdescribed in [DP-1]. Thisisthe only source discovered that is sensi- tive
to the process issues related to the use of QFD. (A telephone communiction with the
organization that produced this report suggests that a later version than the one referenced
may be seenin their organization'slibrary.) The following quotation from page 8-1 of this
document deals with generating the information:

"Based on Japanese experience, the complete QFD process will require 50-60 hours of team meetings and
team work for each member. Most of the work will normally be done outside the meetings. The team meetings are
principally for the purpose of coordinating activities, updating charts, analyzing information and deciding on the
information which must be gathered outside these meetings by individual team members. T hisindividual time will
normally far outweigh the 50-60 hours spent in the team process."”

It is also asserted (Chapter 4) that information should be gained in a variety of ways, including surveys,
clinics, focus groups, individual interviews, listening, and the use of existing information. It isrecommended that
design engineers, particularly, be involved in surveys and interviews to develop a real understanding of the voice of
their customer.

14.5.2 Generating Information for 7JDT. Generating information for 7JDT is
described in Brassard's publication which indicates that over amillion copies of it have been
sold. This publication is more stringent in denying use of excerpts from it than the "fair usage"
copyright standards, stating that: "Any reproduction of any part of this publication without the
written permission of GOAL/QPC is prohibited”. Why isit so restrictive?
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B Pages 20-23 of [DP-2] describe (ambiguously) the information generation process for the Affinity
Diagram. The description does not distinguish between "Brainstorming" and the Nominal Group Technique, even
though these are very different processesfrom a behavioral and quality control point of view. A triggering question
isused. Theinformation isrecorded, asin NGT. The description of NGT given on page 298 is quitedifferent from
the definitive definition given by the inventors of NGT [DP-3].

B Page 45 of [DP-2] suggeststhat the primary ideas for use in producingthe Interrelationship Digraph
are those already generated in producing the Affinity Diagram, although others may be added through brainstorming.

® Pages 83ff of [DP-2] are ambiguousabout precisely what course to pursue in generating information for
usein aTree Diagram, but it is clear that much of what isto be used will come from information generated
previously, e.g., in developing an Affinity Diagram and an Interrelationship Digraph. Several triggering questions
may be formulated based upon the form of the previously-developed diagrams.

B Pages 164-165 of [DP-2] highlight the choice of symbols to be used, and what the sym bols will show.
The symbols are to be entered into the Matrix Diagram. Symbols ar e suggested to be used in lieu of numbers.
Presumably individuals enter these symbols into the matrix without any particular patter n of group activity.

B Page 176 of [DP-2] suggests that Brainstorming is the preferred generation method to use in getting
informationfor the Process Decision Program Chart.

B Page 217 of [DP-2] again suggests Brainstorming or data gathering to obtain the information needed to
develop an Activity Network.

®m Page 275 of [DP-2] givesinformation about the Cause & Effect Diagram (the Fishbone Diagram, or
the Ishikawa Diagram). While two different methods of generating information are given, it appears that " Structured
Brainstorming" isthe normal procedure for use with groups Structured Brainstorming is described on page 297,
where the actud generation of information is not mentioned; instead the round-robin recording is mentioned (which
is normally the second step in NGT).

In summary, it appears that there aretwo principal means of generating information for the 7JDT, which are
Brainstorming in a group, and Data-Gathering outside the group process.

14.5.3 Generating Information for IM. Three alternative means of generating
informati on are avail able in Interactive Management. Theseare: () Ideawriting,
(b) Nominal Group Technique, and (c) DELPHI. Each of these meansis discussed extensively in
the literature. Of these three, the most common by far in applications is the
Nominal Group Technique (NGT) [DP-2, 1975]. Moreover, NGT ismore than just a way of
generating information. 1t also providesfor the formal clarification of the information
generated, and for an initial assessment of relative importance of what has been produced.
This allows arecord to be produced that can be inspected later when revisions in the information
may be conddered, and alsoit offers some ways of prioritizing later effort. Brainstorming is
specifically ruled out for usein IM, athough some of the original behavioral aspects of the
Brainstorming process are retained in both Ideawriting and the Nominal Group Technique. The
NGT Process requires aformal clarification process, and a preliminary assessment of relative
importance, while Brainstorming requires neither.
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B The Nominal Group Technique (NGT). The NGT process is always driven by a single, carefully
formulated question, called a "triggering question". For example, such a question might be "What do buyers of
automobiles desire in arear-view mirror ?' or, amore open question of this type would be: "what do automobile
driversneedin order to have adequate rear-view vision?" Table 14.1 presents datafrom 43 applicationsof NGT
[Warfield, DP-31, Appendix 5, 1994].

TABLE 14.1
DATA ON THE NOMINAL GROUP TECHNIQUE

B Average duration of working session 3.1 hours

B Average number of ideas generated in response to the triggering question 64 ideas

B The average number of ideas generated that wereviewed by at least one
participant as being among the five most important from thewholeset 33 ideas

Two major points are based on these data: (a) In around 3 hours, most of the significant ideas about a complex
issue can usually be extracted, clarified, and initially assessed for relative importance, and (b) itis typical that
members of the group that produce the large set of ideas will differ substantially in points of view concerning
relative importance of the ideas produced.

B Benefits of the Nominal Group Technigue. From the use of this process, it has been discovered that as
arule there is widespread difference of opinion among participants about the relative importance of the various
factors involved in whatever design situation is being considered. The use of the process not only generates and
clarifies the ideas, but also exposes the wide differences of opinion, which has two beneficial effects: (a) it prevents
premature acceptance of any individual's point of view, and (b) it motivates additional process activity aimed at
helping the participants learn more about the issue involved, so that the divergent views can be modified and so that
better decisions can be reached about the design issues involved. The clarification component of NGT is
indispensable to good followup work.

14.5.4 Comparisons (Generating Information). Both QFD and 7JDT require
gualitative information (such as the factors involved in considering a design question) and
guantitative information (such as theintensity of relationships among the factors). IM reflects
the following point of view. The need for and utility of quantitative information can only be
clearly seen when the underlying qualitative information is well-organized and high in quality.
In the absence of quality control on both the content and organization of the relevant
qualitative information, quantitative information will be misused.

Interactive Management requires that an expeienced NGT group facilitator beavailable to
conduct the process, and also reguires that the working facility have alarge wall space for usein
displayinginformation to the participants. Theinformation on QFD and 7JDT istoo vaguely
written to allow a careful comparison. Experience with NGT shows that darification is
absolutely essential, as most of the ideas generated are not clear to persons in the group who did
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not generate them. The idea that individual experts can consistently produce very clear
statements in areas of complexity (even when they are specialists in these areas) has been
repeatedly demonstrated to be false. Thisiswhy NGT isthe preferred method of generating
information for use with IM. One may aso observe that in the Brassard description of the use of
the 7JDT's, what is done in developing an early structure is then used in developing later
structures, making the quality of the processes dependent on the quality of the information
generated in the early work.

B Ways of Organizing Information. Organization of information is often done manually in an
ad hoc way. The habit of doingthings thisway is responsible for many problemsin dealing with
information. Many mistakes can be made in organizing alarge amount of information. Itisfor
this reason that some believe that it is very important to exercise quality control on how
information is organized, and provide documentation to permit retracement of all decisions
having to do with the organization of information.

14.5.5 Organizing Information for QFD. Chapter Four (Page 4-20) of [DP-1] "Quality
Function Deployment QFD" training material s discusses the organization of information for use
in QFD. (King [DP-8, 1989] shows awide variety of forms that may emerge as aresult of the
work done to organize the information.)

This document [DP-1] asserts that information gathered concerning QFD should usually be organized in an
Affinity Diagram. Six steps are given for manually grouping the cards or "post-its" on alarge table in a group
process. It isstatedthat "experience shows that this team processis best accomplished when there is aminimum of
discussion s that members do not getinvolved in smantic battles". After the cards are piled into categories, names
are chosen for the categories. Normally these would be customer wants. The technical information offering options
for satidying the wants isplaced on one side of the matrix with the needs on theother side. It is suggested that
numbers be assigned to all the matrix indexes for convenience of reference. Customer complaint histories are
gathered and organized as inputsto thematrix sysem.

14.5.6 Organizing Information for 7JDT. Somewhat different processes of organizing
information can be expected for the 7JDT, depending on which tool isinvolved. (The origin of
the organizing information to be discussed hereis Brassard [DP-2])

B Pages 20-23 of [DP-2] describethe construction process for the Affinity Diagram. The processis
entirely manual, involving sorting of cards without talking, and continues until people stop moving cards around.

B Pages 44-53 of [DP-2] describe the construction process for the Interrelationship Digraph. The
description suggests that the processinvolves people placing "post-it" notes on atable, and that the group is expected
to reach consensus. There is no consideration of such issuesas how the process might provide for consistency in the
logic; nor is there any discusson of inference. Some talking isallowed.

B Pages 82-97 of [DP-2] describethe construction process for the Tree Diagram. The method seems to
be to get the ideas on cards and mov e the cards around manually.

® Pages 158-167 of [DP-2] describe congruction processes for theMatrix Diagram. Different shapes of
Matrix Diagram are discussed.
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B Pages 179-195 of [DP-2] describe construction processes for the Process D ecision Program Chart.
B Pages 216-232 of [DP-2] describe condruction processes for the Activity Netw ork.
B Page 275 of [DP-2] gives steps in constructing aCause and Effect Diagram.

14.5.7 Organizing Information for IM. Interactive Management stresses the
organization of information by agroup led by afacilitator, and using computer assistance. (The
computer assistance does not involve participants sitting at computer terminals.) Beginning with
the information generated using the NGT process discussed in Sections 7.2 and 14.5.3, the
specific relationships that are important in organizing the information are determined. Then a
group of participants, under the leadership of an experienced facilitator, is presented with a
sequence of questions, the responses to which will provide the information needed for the
organization of the relationships among the relevant factors. The questions are presented to the
design group by a computer-driven display. The computer sequences the questions, keeps track
of the answers and, ultimately, computes the organization of the information. In the process of
responding to the questions the members of the design group, in effect, educate one another
concerning the nature of the relationships.

The discussion can be documented and preserved for later interpretation by managers,
manufacturing people, or designers who may wish to modify an earlier design. The compu-
terized systam that provides the services mentioned is a software program that instruments a
process called Interpretive Structural Modeling (ISM). The process a gorithm does not ensure
that group decisions are correct, but it does ensure that they are logically consistent.

It isalso arequirement of the Interactive Management system that all representations, whether
they are networks, digraphs, diagrams, or matrices, shall have the property of unambiguous
translatability into prose. To attain this desirable state, it is necessary to be attentive to design of
the graphical representations.

B [nterpretive Structural Modeling (ISM). The ISM process is very heavily documented in the literature
[Warfield, DP-21, 1976]. It has been converted into software programs at many different places, usng different
programming languages, and installed on many different kindsof machines. For along time it could only be used on
amainframe. However in the 1987-88 time frame it became feasible to use thisprocess with software written for a
microprocessor. At present, ISM software exists for IBM -PC com patible machines as well as for the Apple
Mclntosh series and the NeXT machine. With the present state of the software, almost all of the programs provide
for organizing qualitative relationships, and some of the programs provide a printed graphical display of the pattern
of the relationships that is suitable for working with small numbers of design factors (20 to 25). For more involved
designs, aimost all the existing software will compute the pattern and provide the information needed to construct it
manually.

Table 14.2 shows data gathered from 31 applications of I1SM:

TABLE 14.2
DATA ON INTERPRETIVE STRUCTURAL MODELING (ISM)
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B Average duration of asession 3.1 hours
B Average number of ideas structured 22 ideas
B Average length of the hierarchical component of the structure produced 6.3
B Average length of the longest cycle in the structure produced 7.1
® Average length of the sum of the lengths of the longest cycle and the

hierarchical component 134

The interpretation of thesedatais given in Warfield [DP-31, 1994].

B Benefits of Interpretive Structural Modeling. The primary benefits of using ISM are the following: (a)
the process drives the design group systematically through a detailed consideration of important relationships; (b) the
process facilitates the learning process of the participants (which may include manufacturing people), helping them
to avoid design errors, and to correct mistaken ideas; (c) the process is self-documenting for later reference, (d) the
process is highly-efficient in the use of participant time compar ed with all other known forms of high-quality
information management, and (e) consistency in relationships is maintained by the computer programming.

14.5.8 Comparisons (Organizing Information). Processes QFD and 7JDT cannot be
associated with any specific organizing system. Relationshipstypically can be qualitative,
quantitative, or (in the best scheme) awell-defined combination. The premature introduction of
high quantitative content usually serves to obscure the qualitative nature of the information
behind it, contributing to all kinds of problems. The IM process facilitates the devel opment and
understanding of the qualitative relationships, while providing quality control on the details of
the relationships. This not only allows discovery of the patterns of rdationships, but also gives
substantial insight into what kind of quantitative information and how much isneeded. Thereis
considerable reason to question the tranglatability into prose of the representations constructed
with QFD and 7JDT. Facilitation, while recommended for some of the processes of organizing
information used with QFD and 7JDT, is certainly nat stressed in the literature of these
processes. Since a skilled facilitator can do much to exert process quality control in group work,
the relatively little attention given to thisin the literature of
QFD and 7JDT suggests that the latter work is not applying quality control to processes that
are supposed to assist in quality control of design and manufacturing.
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B Ways of Displaying Information. A useful perspective on displaying information demands
that displays be considered goart from all other aspects of information management.

I nteractive Management, QFD, and the 7JDT, all involve organizinginformation relevant to
design and manufacturing. It isimportant to understand that a means of organizing
information should not be thought of as being the same as the means of displaying
information. The process of organizing information should always have, as its principal
purpose, to discover the relationships among information components. A normal followup to the
discovery would be to display the discovered relationships in a form most suitable for
human interpretation and decision making relevant to design and manufacturing. The
design and manufacturing culturein the U. S. A. has overlooked this vital distinction.

The history of design for manufacturing inthe U. S. A. is one whereby most mechanical design
was done at a drawing board, and the education of designers was one tha stressed the production
of a bl ueprint that conveyed the shape and measurements of the obj ect to be manufactured. In
terms of the distinctions being made here between organizing information and displaying it, there
has not been historically any distinction between the two. Engineering practice embodied
(more pointedly, enshrined) the assumption that organization and display of relationships
are done simultaneously. Consequently the logical basis for the organization of information
into critical relaionships has aimost dways been considered a byproduct of work done to create
the presentati on of the visual displ ay.

With the advent of the computer as an aid to designers, a similar practice has usually been
followed.

The most evident consequence of overweighting the display to the exclusion of the organization
of information is the historical one that has always plagued the relationship of manufacturing
people to engineering people. Designers have supplied manufacturers with the quantitative
information, but not the logical basis, for what is to be manufactured. Since the manufacturing
people have often not understood the logical basis that underpinned the organization of
information, and have had to rely only on the diglays, costly mistakes have often been madein
manufacturing.

One example on avery large scale of thiskind of problem isfound in the design of nuclear
plants. Organizations that design these plans have historically "thrown the blueprints over the
wall" to be used by clients who contract for construction of the plants. Therecan hardly be any
informed individud who is not aware of the huge cost overruns incurred by utilities and othersin
the construction of nuclear plants driven only by displays of configurations as opposed to the
logic behind design decisions. It iswell-known in the nuclear industry, for example, that the
amount of paper areated to describe the design of nuclear plants was very smdl for the early
licensing compared to what would be required today for relicensing, in the absence of any change
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of regulations. The fact that the original plant designers have retired or otherwise vanished from
sight poses significant problems for utilitiesto try to reconstruct the logical basisfor plant design
in order to get license renewals. The expensesincurred in trying to reconstruct the logic are very
large. What we see today reflects willingness of early managers and designers to pass costs off
into the future, rather than paying the price required to provide high-quality design information at
the earlier time.

14.5.9 Displaying Information for QFD. The display of information in QFD reflects
the organizing concept, i.e., to develop several matrices and show side by side those that are
equivalently indexed. Thereisan implicit assumption that must be questioned, which is that
because the infarmation isinitially organized in matrix form, it must necessarily be displayed in
that same form (i.e., automatically the form of generation must be the form of display).

Experience indicates that the information displays for QFD largely consist of screen displays on
computer monitors. Theinformation density of these displays can bevery high. The displays are
in the form of matrices (the same form in which they are produced).

14.5.10 Displaying Information for 7JDT. The mode of displaying information differs
among the 7JDT components, but no rationale has been developed to say why each of the
representations used has been chosen. The Affinity Diagram is displayed much like aVenn
Diagram, with information entered into the separate geometric components of the Affinity
Diagram. Other 7JDT components use a digraph-like representation, or a matrix representation.

14.5.11 Displaying Information for IM. The importance of choosing the best display
scheme has been stressed in the development of Interactive Management [Warfield, Figure 1, P-
8, 1979]. Four different constituent options were considered in this paper. They were

A prose sentence

A graphics sentence

A set theory model

A Venn diagram model

It was explained that of these four, only the gragphics sentence met the communication
requirements. The shortcomings of the other three were stated. In laer discussions, the concept
of methodology that was "open at scale" was enunciated [Warfield, DP-31, 1994]. The Venn
diagram model, frequently used in 7JDT, is explicitly ruled out in IM because it loses its display
advantages assoon as the complexity of the display goes beyond afew entries.

Thetypical displays used with IM are located on large walls, where there is ample room for

examining these displays, and large lettering to make them easily readable. All such displays are
translatable into prose, followingthe criteria applied in their devd opment.
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The displays generally are either digraph-like or field-like (including profiles). Many examples
of such displays are found in Warfield [DP-31, 1994] and the circumstances under which they are
developad are described inWarfield and Cardenas [DP-32, 1994].

14.5.12 Comparisons (Displaying Information). Neither QFD nor 7JDT literature
gives any significant discussion of how best to display the information developed. The display
recommended for the Affinity Diagram, for exampl e, isjust aVenn diagram model, even though
it is not open at scale, and lacks the advantages of the field and profile representations that are
used in IM.

The graphics sentence has become the building block for all IM representations except the field
and profile representations. While these two representations can be shown with graphics
sentences as building blocks, and if so shown are open at scale in that respect, there are
overriding advantages to using the dimensional representation [Warfield, DP-31, 1994] that were
not foreseen in the paper dealing with constituent options [Warfield, P-8, 1979]. While the
graphics sentence can be thought to be the basis for representing most of the 7JDT tools, the
failure to comprenend and apply the concept of translatability to the graphic deprives those
representations of ava uable communi cation capabil ity.

B Ways of Interpreting Information. Background. The ability of design and manu-
facturing personnel to interpre information is heavily conditioned by their experience with
certain specific modes of communication. Americans who attend school and college are gven a
massive workload involving prose documentation. A smaller subset, those who take part in
engineering or technical programs are given avery heavy dose of blueprint graphics instruction,
of the type required in developing and reading blueprints. Another subset is introduced to what
might be called venture graphics of the type very widely used in PERT and in flow-charting. This
class of graphics cannot be called "scientific" because typically this type of graphics grew out of
ad hoc commercia usage, often in a situation where the devel oper and promoter gained a
financia advantage by adopting an idiosyncratic graphic communication system. Whenever
documentation is produced to describe a design, certain communication issues ought to be
paramount. If the modes of communication are restricted to those three types underlined in this
paragraph, severe constraints are automatically incurred upon understanding and interpreting the
information that is represented.

14.5.13 Interpreting Information for QFD. Hereishow the American Supplier
Institute report [DP-1] describing QFD deals with the issue of interpreting the information
contained in the QFD matrices (and see aso, for reference, [Staley and Vora, DP-10, 1990]).

"What to Look For"
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From the viewpoint of a manager examining QFD matrices, there are some basic areas you can look for which will
help you in discussing and questioning the process.

B Any blank row indicates that there are no requirements for that customer want. This can be the case if
the requirements were based on past experience and the customers' inputs were not adriving force in these [sic]
previous planning. If the row isblank, action needs to be taken.

B Similarly, blank columns represent requirements that have no customer want as a basis. These
requirements should be carefully examined to verify their necessity.

® |f any row of [sic] column has only trianglesin it indicating weak relationships, there is reason to
question the unfulfilled customer want or the apparently unnecessary requirement.

B The 'hows' need top [sic] be quantifiable to the largest extent possible. Look for unmeasurable hows.

B Asarule of thumb, there should be less than 50% ‘white space' in the matrix relationship area. Too little
white space makes it extremely difficult to prioritize items. It is better to have 70-90% white space.

B |n examining the competitive assesament both in terms of customer/owner satisfaction and the
comparison relative to quantitativerequirements, look for areas where the customer saysthe issue is important and
the competition is not meeting the demand well enough. [dc] this may be a sales point, an opportunity to excel and
therefore, an area to explore.

® |nthe correlation matrix (under the roof of the house of quality) look for negative correlations and try to
determine ways to eliminate them. If they can not be eliminated, carefully examine the trade-offs for the best
approach.

B | ook for areas wherethe customer wantsare in conflict with the requirements we have established for
meeting those wants. If the customer want has a high level of priority in his view and the engineering specifications
giveit alow priority, then investigation is needed to resolve this conflict."

14.5.14 Interpreting Information for 7JDT. Theinterpretation of the representations
associated with the 7JDT seems to be regarded by Brassard [DP-2] as a highly intuitive activity.
Page 37, for example, in discussing the Affinity Diagram says that:

B "The important thing is that participants allow their creative juices to flow and distill them into the key
elementswhich they must address. An Affinity [sic] is a 'mine of minds tha yields both jewds and junk that can be
refined in the remaining tools or through group discussion."

B The Interrelationship Digraph interpretation scheme recommended on page 62 of [DP-2] involves a

count of entering and leaving arrows. The view expressed is that if outgoing arrows are dominant, the d ement may
be a basic cause, while if incoming arrows are dominant, the element may bea "secondary issue or bottleneck".

Generally speaking the interpretation of the 7JDT istreated through a series of unsupported
assertions.

14.5.15 Interpreting Information for IM. The interpretation of the structures produced
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with IM involvesfirst of al the recognition that the graphics aretranslatable into prose. This
means that there is no ambiguity in extracting information from the structures. Whatever
ambiguity may be present in interpreting the graphics stems from the choice of language of the
participants. No process can substitute for careful expression of ideas. The NGT Process
specifically requires a period of clarificaion, and inevitably this period of time exposes the folly
of trying to use raw information coming from participants that has not been subjected to review
and clarification. If thereview and clarification is followed by careful editing, the patterns
produced in the IM graphi cs out puts contai n much information, al of which can be extracted. In
fact, it is possiblefor the computer to print out every single statemert that is represented in these
graphics. What is normally appropriate, however, isfor a person who is highly skilled in reading
the carefully-designed graphics that emerge from IM activity to develop awritten interpretation
of the graphic, keyed to make the interpretation both very accurate and very readable. Sometimes
acomplex graphic will be replaced by a simpler grgphic by combining elements of the complex
graphic that fit into acommon concept. Examples from past work (available in the Fenwick
Library, George Mason University) illustrate these points. For example, see the Case Studyin
Appendix 4.

When a person skilled in interpreting these graphics prepares an interpretation, it ispresented to
the participants verbally and in writing, whereupon they (a) have a chance to see how what they
did isinterpreted and (b) have an opportunity to correct or improve upon the interpretation
rendered by the person with honed skills in reading graphics.

Technical people who are accustomed to construdting or interpreting PERT charts often confuse
any graphic with a PERT Chart. They may have more trouble interpreting a graphic product than
anovice who has listened to and understood the basis for developing a graphic, free of influence
from prior narrow experience in reading graphics.

14.5.16 Comparisons (Interpreting Information). Graphics communication, properly
organized, can display a significant amount of relational information in ardatively small space.
The density of information is much greater than in typical prose discourse. Prose discourse
generally hides the structural relationships contained in the prose. It isfor thisreason that all
three systems, QFD, 7JDT, and IM place a high premium on the use of modes of communication
where prose is used only in smdl packets; and all three rely on non-prose representations to
present the information.

The QFD representation hides all the structure that may be present by forcing information to be
displayed in the matrix form. The 7JDT representations |eave the interpretation to the
imagination of the participants, because there is sufficient ambiguity in the development and
representation of the structures to demand that the participants develop their own perspectives.
The IM system sees ambiguity as a quality degrading factor, and in al parts of thelM system,
controls are incorporated to eliminate as much ambiguity asis possible.
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QFD and 7JDT treat as natural the predominant use of quantitative information or quantum
levels that are roughly akin to quantitative levels. IM treats quantitative information as
information to be used only when absolutely necessary to enhance the precision of qualitative
relationships that are exposed in the IM representations.

Interpretation may be different from one participant to another in both QFD and 7JDT, while
interpretation must be very similar (though notidentical) for dl IM participants.

B Ways of Applying Information. Whatever methods are employed in the context being
considered here, the singular "Catch Up and Pass the Competition Strategy” outlined in

Sec. 14.4.2 isthe basic recourse for decision making. This strategy has to be tempered by certain
constraints, and the clear understanding of thoseconstraints is essential in order to allow the best
decisions to be made. The information obtained from QFD, 7JDT, or IM, or some combination
will be considered in detail in an effort to make the greatest gains in the face of the gven
constraints. This demands ultimately that numerical values be used because some of the
constraints will inherently be quantitative.

14.5.17 Applying Information for QFD. The information gained from QFD is applied
to do Product Planning, Parts Deployment, Process Planning, and Production Planning; and dl
four of these activities are discussed in detail in two references [DP-1 and King, DP-8]. The
activities that are carried out in applying the information are those having to do with decision
making and tradeoffs, with the aim of gaining competitive advantage.

14.5.18 Applying Information for 7JDT. Brassard [DP-2] offers severa summary
sections that provide significant guidance on how to apply the information gained from the 7JDT,
in some ingances tying them into the total Japanese Tool Box.

On page 266, six tasks are set forth, and the appropriate techniques to be used to deal with these
tasks areindicated. The techniques shown in this Technique Selection Guide include a number
of toolsthat are not part of the Japanese Tool Box, such asthe NGT.

Appendix A of [DP-2] shows aflow chart contained on pages 252-254 inclusive that indicates
where the 7-M-Tools may be used in aprocess. Appendix B of [DP-2] shows an integration of
the 7-M-Tools with the 7-QC-Tools, but also incorporates material from the Kepner-Tregoe
method. Part of the admonition given by Brassard isto the effect that good decision making
bal ances knowledge and data; amiddle ground tha isn't blinded to the logic or to the numbers,
but recognizes the importance of reconciling what is known with available data is urged.

Direct comparison of 7IDT with QFD and IM isnot facilitated by the materials mentioned,
because Brassard has chosen toimport other methods into his summary material!; specificdly,
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methods that fall outside of the Japanese Tool Box. It issurely not abad thing to be open to
other sources, but to see them for the first time in asummary is odd, except possibly in venture
literature. The following are some of the consequences. (a) the reader may be led to believe that
Brassard is very familiar with all of the available methods (which he dearly is not); and (b) the
specific uses of individual 7JDT items are not readily disassociated for comparison.

14.5.19 Applying Information for IM. All IM work isamed at two end reaults:
(a) the selection of the best design, whether it be a process or a product, based on spedfied
criteriaand (b) the synthesis of a process for produci ng the specified design. Much of the IM
work done so far has stopped short of these results. Thisis not because the information needed
could not be developed. Instead it is because many dients are accustomed to non-systematic,
non-participative work, with decigons being undocumented. It is only when this goproach fails
that clientstend to turnto IM. As soon as IM enables them to see the light at the end of the
tunnel, they revert to their former ways. Thisis partly because their organizational cultureis not
able to absorb the new ways. Fortunately not all clients have this kind of problem. Significant
benefits have been obtained in many IM applications.

14.5.20 Comparisons (Applying Information). People are generally most éficient in
using information which they are familiar with in ways they are familiar with. When learning
new methods, there is often atendency to try to make the methods so easy to use that quality and
saliency are allowed to play alesser role than expediency in interpreting or using information in
familiar ways.

QFD isnot a particularly easy method to learn to use, but by committing it to software, many of
the problemsin using it can be suppressed from the user, leaving it to the user only to do those
things that the software can't do, which is usually to provide substantive information and
interpret it. The use of large data matrices clearly suppresses structural information that may be
important, so in that respect QFD is deficient. On the ather hand, QFD hel ps considerably with
product competitive benchmarking, which seems vital to improvement of competitiveness.
Thereis no evident means in QFD to assure consistency of relational information. In the absence
of such ameans, there is no good way to assess the significance of this shortcoming. The limited
data suggest that QFD requires an inordinate amount of time for the benefits achieved.

The 7JDT are highly intuitive tools, used without adequate quality controls on entries or
discussion. Experience suggests that these tools have brought considerably improved
performance in practice, largely because they help avoid errors that previously were made by
designers and manufacturing people aike. By providing greater breadth to considerations, and
more depth to potential error-correcting practices, improvements occur.

IM is a heavily disciplined approach that maintainsstrict quality controls on the process at all
times. Inthisrespect it isvery different from QFD and 7JDT. The price paid for this discipline
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Isthat a special facility isrequired in which to do the work, specially trained process facilitators
are needed, and careful planning of meetingsisvital. In someorganizations, itis not possible to
establish and maintain the necessary quality controls.

14.6 USER ACCESS TO GENERIC DESIGN SCIENCE: INFRASTRUCTURE AND
DECISION REQUIREMENTS.

A central concern in this chapter is to discuss how to provide user access to the generic design
science. Thisimplies a precondition that much or perhaps most of what is contained in
Interactive Management will be devoted to that user access. (It does not imply, however, that
Interactive Management will be used exclusively.)

What is the outline of the central concepts that are involved in making the generic design science
accessible to usa's? The following are the four central points:

1) Infrastructure. Because (@) this scienceisbroad in scope, (b) it involves the use of
non-conventional facilities as a specially-designed working space, (c) it uses sophisticated
software in some of its activity, (d) it relies on facilitated groups working together, and (e) there
are not many people who are educated in this science; if it is to be applied significantly in any
large organization, it is necessary to provide a supporting infrastructure.

2) Top Management Insight. Because this science anticipates and supports a significant
change in organizational culture, and therefore requires that individual actors put forth
considerable effort involving unfamiliar behavioral patterns; and because experience has shown
that such changes cannot be implemented in the long term without visible top management
backing from the beginning, certain highly visible decisions must be taken before the science
is applied in the organization's internal programs.

3) _No Discontinuities. Because the kind of changes that are needed involve a transition
to anew mode of operati on that will require quite afew months, access to the generi c design
science will keep changing in extent, style, and scope over time. This means that the supporting
infrastructure and the highly visible decisions must be perceived through atime interval, as
opposed to being seen as atime point, to avoid dysfunctional discontinuities in the progress
sought.

4) Fast Credibility. Most organizations are inclined to approach such changes very
gingerly, and want to incur a protracted period during which miniscule efforts are used to test the
water, and numerous small go-no-go decision points are attained. While this approach was wise
in the early days when work started on generic design science, and in the early applications of its
initial manifestations; this approach is no longer reasonable. Inthe changes tha are sought, time
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is of the essence; competitors are amoving target. Fast credibility should be consciously
sought, and can be attained. There have been hundreds of applications of this science in many
locations around the globe, and the personnel who have provided leadership can be consulted
(preferably as agroup at a singe conference, to save time), and they can provide acollective,
compelling, and unique perspective on hundreds of applications and on the challenges of
implementation. The same individualswho can provide the perspective will be among those
chosen to provideassistance in providing initial access to the generic design science in the host
organization. {Note: Individuals who can provide the perspective are identified in Appendix
5.}

14.6.1 Infrastructure Requirements. The principal infrastructure requirements for
providing access to the science of generic design are

®m A specialy-designed working facility, estimated to cost $120,000 per copy
(ifinstalledinthe U. S. A.). Initially asingle facility will suffice.

B Equipment, including computers with1SM software properly located in
the facility, whose cost isincluded in the facility cost estimate.

B Staff who aretrained in the planning, facilitation, interpretation, and
reporting of the work.

In the early days of the work, the staff should be a mix of in-house personnel and outside
contractors. These people will work collaboratively to plan, organize, conduct, interpret, report
on, and facilitate implementation of results. For thefirst year of the work, most of the training
will be on-the-job training, with the bulk of the workshop activity being directed by outside
contractors. In the second year, in-house education and training will be provided, and in-house
interns will assist in the conduct of workshops. In the third year, all of the work will be turned
over to company staff, with outside contractors used only in unusual circumstances.

14.6.2 Decision Requirements Top management of the organization must make the key
decisions to move forward to provide the funds necessary to creae the infrastructure, identify
the in-house people who will be involved in the work and whose time will be made available,
and provide the funds to support the work of outside contractors who will assist in planning
workshops and whowill conduct them and help interpret the results.

Before this can be done, top management and staff could plan to takepart in a"Credilility
Conference’ that brings together those key practitioners and scholars who are thoroughly familiar
with the science and the hundreds of applications of it, for the purpose of providing the
knowledge, insights, and confidence needed to warrant top management to say "go ahead with
thiswith our blessings, and do it is expeditiously as possible”.

14.6.3 Implementation: A Hypothetical Scenario. Any decision to move ahead with
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such changes inan organization must necessarily involve these considerations: (@) the feasibility
of introducing the changes without incurring any significant disruption in ongoing company
programs; (b) the virtual certainty that the changes will be acceptable to company employees; (c)
the likelihood that the changes will enable the singular goal of "catch up and pass the
competition” to be achieved within a reasonable period of time; and (d) the assurance that the
benefits to be achieved will be vadly larger than the costs inaurred. Past experience in
introducing such changes shows that the feasibility of introducing the changes without incurring
any significant disruption in ongoing company programs is virtually assured by cooperative
planning that follows the prescriptions given in earlier chapters of thisbook.. Thelikdy
acceptability of the changesis a conclusion based on extensive previous experience with IM in
organizations.

All change processes can be studied by looking at the beginning situation, the desired end
situation, and the transition from the beginning situation to the desired end situation.

If the end conditions are well defined, the IM processes can readily be used to design the
transition conditions.

14.6.4 Transition Beginning and End Points. Strictly speaking, there should never be
an end to the trangtion, because continuous improvement should be both part of the process
design as well as the product design. However, for initial planning purposes, the end of the
transition can be marked as that point in time when all of the improvements that can presently be
envisioned will have found their way into the existing system, which has become the base for the
beginning of change.

14.6.5 Moving from Beginning to End. Movement from the beginning to the end of
the transition will require making the decisions identified in Section 14.6.2, developing the
infrastructure identified in Section 14.6.1, constructing a transition scenario in detail, and
prioritizing the change sequence.

14.6.6 Transition Program Scenario. The development of the transition program
scenario is the primary next step. It will involve a cooperative effort between the organization
seeking change and those who are knowledgeable of the generic design science. It will especially
require corporate management attention at the highest levels, and the availability of talented
corporate staff, who will begin to understand the new system and the ways to ease its changes
into existing processes.

14.7 ENHANCED INTERACTIVE MANAGEMENT.

A primary goal of the work reported hereisto present a process that embodies the best
features of QFD, 7JDT and IM. This processwill be referred to as "Enhanced Interactive
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Management", for reasons to beexplained later in this section. To pursue this purpose, itis
important to identify the unique strengths of QFD, 7JDT, and IM.

The strengths of these several processes can be assessed from two points of view. Oneisthe
broad point of view that takes into account such factors as sunk investment, personnel familiarity
with processes already in use, and cost of conversion to a new system of action. The narrow
point of view considers only the process feaures themselves. In the following, elements of both
points of view will be considered.

The second issue has to do with uniquenessin afeature. In making this judgment, one may
distinguish between essential uniqueness and marginal uniqueness. |f aprocessis marginaly
unique, the meaning is that while it has enjoyed uniquenessin practice, it isamost atrivial
matter to incorporate that marginal uniquenessin one of the other two process groups. If a
process is essentially unique, it has at least one feature that would produce a major change by
incorporating it into the other two process groups.

14.7.1 QFD: Unique Strengths. From the broad point of view Quality Function
Deployment has the strength that there is already a considerable sunk investment and a
familiarity among relevant personnel. Also, because some other organizations are using it, it
becomes possible to learn from time to time how to improve it by observing its usein other
organizations. Furthermore, the colloquial language used (i.e., the image of a house with aroof,
etc.) may make this sophisticated approach less fearsome or more friendly to users, aswell as
easier to discuss and to conceive. From the narrow point of view, QFD has no unique strengths
asamethodology.

However, QFD has an essential uniqueness in that it assigns to each cell of the various matrices
guantitative values that are unique to that cell.

14.7.2 7JDT: Unique Strengths. From the broad point of view, the 7 Japanese Design

Tools have established afoothold in the U. S. technical community, because of the widespread
entrepreneurial dissemination of venture literature describing these tools. The
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names given to the tools may be fairly well established, so that the possibility of communicating
about them may be rather high. Theinformal way in which these tools are used precludes the
need for awell-trained and experienced staff to provide leadership and quality control in the use
of the tools. From the narrow point of view, these tools have no unique strengths.

The 7JDT group has no essentia uniqueness.

14.7.3 IM: Unique Strengths. From the broad point of view, IM has the unique
strength that it is thoroughly grounded in science, and heavily documented. This means that the
basis for continuous process improvement is already present. IM has been used in numerous
different kinds of agencies and companies, as shown in Table 1.1, so it has a unique and
documented history of applicaion. From the narrow point of view, IM meets the requirements
for carefully studi ed and reasoned criteria for choice of methodology.

Accompanying the description of IM are descriptions of a specially-designed facility that has
been proved to be excellent for conducting design activity; as wel as a carefully-specified set of
roles, so that the staffing situation for providing IM services is well-defined.

A single software package is appropriate for constructing any member of the 7JDT group, and
can be effective in constructing QFD relationships of a qualitative nature. From the available
data, it appearsthat IM has the capacity to diminish substantidly the amourt of time requiredto
construct the QFD matrices and the 7JDT structures, while upgrading the quality of their content
and the readibility and usability of the documentation.

14.7.4 A Composite Process. Inlight of the foregoing, it appears that the construction
of a composite process that represents an enhanced version of Interactive Management can
disregard completely the 7JDT group in deference to IM, because IM produces all of the products
that the 7JDT group produces, and does so in a superior way.

The construction of Enhanced IM must recognize the content categories and quantitative
information collected in QFD, and incorporate them into it. The alternative of developing what
might be called "Enhanced QFD" would involve changing amost totdly the way information is
gathered, structured, displayed, and interpreted, usingthe methods of IM. After the bulk of the
information has been gathered, structured, displayed, and interpreted; it would then be
appropriate to incorporate the quantitative information into QFD matrices, taking advantage of
numerous efficiencies that would derive from the use of IM. An amended interpretation could
then be made, in the light of any changes introduced by the quantitative information. Application
could then benefit from both the IM products and the newly-formed QFD matrices. Itis
conceivable that ultimately the QFD matrices could be dispensed with altogether for purposes of
visual representation for interpretation, being replaced by new presentations of the information in
forms more readily interpreted.
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The new composite process, a system of action, would also rely on a special-purpose facility of
the DEMOSOPHIA type, aswell as a set of staff roles experienced in the conduct of IM work.
Initially these roles could be contractor roles, but over timeall contractors would be phased out,
and internal staff would take over the support provisions.

14.8 DETAILED TOOL COMPARISONS

Many scholars are well aware of the benefits brought to Japan by the Western Electric Company
Engineers, including Deming, whom the Japanese continue to credit for their industrial
successes. Top managersin the US, on the other hand, for the most part still don't seem to
understand in any depth the impact of Deming in Japan.

Not long ago, for example, atop executive of alarge American firm gave a speech in which he
described his surprise and that of his company when they invited Deming to gve atalk to his
company. The company people didnt anticipate what he would say, even though Deming has
been saying the things he said there for decades.

Also not long ago a top executive of another large American firm was feaured in the Sunday
edition of the Business Section of the Washington Post. In this article, the executive was
credited with inventing and implementing a process called "Workout". This process was one of
the many advocated by Deming decades earlier, yet the tone of the articlewas that atotally new
idea had been discovered by this executive after thinking about the mental andog of the physical
workouts that are so prominent in American television. The great discovery was to bring groups
of managers together to discuss openly the prablems they were having, so tha each might help
the other think through possible solutions.

While Deming, Juran, and others helped get statistical process control into Japan; and thereby
hel ped Japanese companies learn how to produce quality products; other American innovations
have entered Japanese activity with much less fanfare.

It is notable that Deming dealt directly with top management in Japan, and having started at the
top, the flow of information downward in the organization was the key to getting statistical
quality control started and keeping it going. Also this approach assured that continuing visibility
over the years would accrue to Deming, because the top management understood the source of
the ideas and achievements. Clearly such an approach depended for its success upon the
willingness of top management (a) to listen, (b) to ask the requisite questions for understanding,
(c) to accept something that they did not invent, (d) to provide for the education of subordinates,
(e) to implement the ideas in their own organization and

() to sustain the innovation through time. An environment of "not invented here" cannot be host
to such an innovation. Top management's ability to absorb new ideas and their willingnessto

207



Handbook of Interactive Management

take action on good ideas is vital.

Other ideas to be discussed in this chapter did not enter through the top management route, and
their entry was much less visible to top management. In fact the only clear evidence of entry lies
in papers published by Japanese engineers in which they refer to the American developments.
Even this form of acknowledgment tends to evaporate over time as the innovations diffuse away
from the engineers who first noted the American material and first introduced it into Japanese
companies. Failure to maintain a clear literatureaudit trail pollutes the literature and defeats a
central purposeof scientists, which is to sustain the cgpacity of the scientific community to
represent properly the sequence of development, and to provide relevant criticism and
amendment to previous developments. Moreover akind of Gresham's law of literatureis
supported: bad literature drives out good literature, and thereby obscures relevant contributions.

Frequently engineers, when introduced to a new development, will make avery minor alteration
init and present it as their own work in which they may or may not refer to the origins. One one
can take that as a mark of non-scientific behavior on the part of people whose primary livelihood
may depend, in the long run, on sustaining the credibility of the scientific literature.

14.8.1 The Japanese Tool Box. In June of 1986, the Union of Japanese Scientists and
Engineers published ajournal issue, [Ishikawa, Editor, DP-6], in which they identified
"7-QC-Tools" and "7-M-Tools" (the Quality-Control Tools and Management Tools). The former
had been in use for quite afew yearsin Japan possibly, for some of the tools, going all the way
back to Deming'sinitial recommendations to Japan top management. The latter are desaribed in
the referenced journal in these terms. "After along period of studies by the committee, the 7
Management Toolsfor QC were proposed in 1977." Thetwo setsof "tools”, taken col lectively,
arereferred to here asthe Japanese Tool Box.

B Older 7-QC-Tools. Table 14.3 identifies the older subset consisting of the 7-QC-Tools.
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TABLE 14.3
OLDER 7-QC-TOOLS'

B Pareto Diagram (#1) [Pareto Chart, p. 271/17]

®  Cause and Effect Diagram (#2) [Fishbone Diagram, p. 275/24]
B Stratification (#3) [Stratification, p.301/76]

B Check Sheet (#4) [Check Sheet, p. 270/14]

B Histogram (#5) [Histogram, p. 281/36]

m Scatter Diagram (#6) [Scatter Diagram, p. 285/44]

B Graphs and Control Charts (#7) [Control Chart, p. 288/51]

! The first listing refers to the nomenclature used in Ishikawa [DP-6, 1986]. The nomenclaturein brackets is that

used in Brassard [DP-2, 1989]. The first page number in the bracket refers to the actual page number in DP-2. The
second number (after the slash) refers to a page number within a page number in DP-2.

B Newer 7-M-Tools. Table 14.4 identifies the newer s& consisting of the7-M-Tools.

TABLE 14.4
NEWER 7-M-TOOLS [TMP TOOLS] *

m  Affinity Diagram (#8) [Affinity Diagram, p. 17]
®  Relations Diagram (#9) [Interrelationship Digraph, p. 41]

B Tree Diagram (#10) [Tree Diagram, p. 73]

B Matrix Diggram (#11) [Matrix Diagram, p. 135]

m  Matrix-Data Analysis (#12) [Prioritization Matrices?®, p. 99]

B Process Decision Program Chart (#13) [Process Decision Program Chart, p. 171]

B Arrow Diagram (#14) [Activity Network Diagram, p. 201]

2 The first listing refers to the nomenclature used in Ishikawa[DP-6, 1986]. The nomenclature in brackets isthat
used in Brassard [DP-2, 1989]. The number in brackets isthe actual page number in DP-2.

®In dealing with the 7MP Tools, Brassard [DP-2] has discarded the Matrix-Data Analysisfrom the list, and replaced
it with Prioritization Matrices.
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B Combined Use of Tools. The Japanese strongly urge the combined use of the tools, as
opposed to separate use of each one. Also they say that the 7-M-Tools "should not be used for
solving simple problems’. They point out that it usually takes along time to solve aproblem
using the 7-M tools for QC. Also they recommend "parallel use of numericd data" [Ishikawa,
DP-6, 1986].

B Reorganization of the Japanese Tool Box. The organization of the Japanese Tool Box
according to Tables 14.3 and 14.4 ishistorical in terms of their acceptance. A different way of
organizing these toolsis required in order to provide an organized discussion of them effectively.
Of these 14 tools, seven may becalled "qualitative relational diagrams'. Undelying ther
structure is the basic theory of relations going back in history to the 1847 publication by
Augustus De Morgan, and subsequent elaboration by other scholars. The importance of
recognizing thisis asfollows. because these seven stem from the same underlying mathematics
of relations, it is possible to apply the same computerized scheme to work with any of the seven.
In turn, this makes possible a very efficient schemefor generating, organizing, and displaying
any of the seven qualitative relational diagrams (QRD's). It isalso true that there are agood
many other qualitative relational diagrams that can be incorporated into the same software
scheme. From this perspective, these seven can be seen as members of a very large family of
qualitative relational diagrams, some of which will be more useful in some design situations than
the seven found inthe Japanese Tool Box. Failure to recognize this common root introduces a
confusion of nomenclature into the names of the members of the Japanese Tool Box, aswill be
explained shortly. Table 14.5 lists those items from the Japanese Tool Box that are QRD's.

TABLE 14.5
QUALITATIVE RELATIONAL DIAGRAMS
FROM THE JAPANESE TOOL BOX

®m  Cause and Effect Diagram (#2)

m  Affinity Diagram (#8)

®m Relations Diagram (or Relationship Digraph) (#9)

B Tree Diagram (#10)
B Matrix Diagram (#11)

B Process Decision Program Chart (#13)

B Arrow Diagram (#14)
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Once more, all seven of the Qualitative Relational Diagrams can be developed through the
same process with only minor variations! There is no hint of this possibility in the journal
issue published by the Union of Japanese Engineers and Scientists, (even though other
Japanese have published research papers that relate directly to the theory of relations, as
implemented in Interpretive Structural Modeling).

The theory and process for the devel opment of the QRD's (based in the theory of relations) was
developed at the Battelle Memorid Institute in Columbus, Ohio, in the period 1970-1973, largely
by Warfield, with some help also from colleagues at Battelle. Moreover, specialized diagrams
that are members of this family were also largely devel oped as a part of or as a direct
consequence of the Battellework [Warfield, DP-20, 1974 and DP-21, 1976].

14.8.2 Quality Function Deployment. In 1971, at Battelle Columbus L aboratories, J.
D. Hill and J. N. Warfield developed a concept called "Unified Program Planning”, then applied
it to complex sygem design, and then published an illustration of how it could be used in
contemplating the design of aV-STOL aircrdt [Hill and Warfield, DP-5, 1972]. This
publication was preceded by an earlier one whose contents were delivered at an international
conference at Purdue University (arranged by the School of Industrial Engineering) and
published by Purdue, with alater publication in arefereed journal [Warfield, DP-18, 1972,
1973]. Seventeen years later, the Harvard Business Review [Hauser and Clausing, DP-4, 1988]
published an article stating that this method had been invented in Japan and was brought to the
U. S. by some New Englandersand introduced to Ford Motor Company, which started usng it in
1987. This"Japanese development” was called by either of two names, theone being "The
House of Quality" and the other being "Quality Function Deployment™” (QFD). A detailed letter
to the Editor of the Harvard Business Review (one of the more high-class parts of the venture
literature) produced a short, friendly response, but absolutely no indication in the later issues of
that publication tha any mistakeor misimpression had been introduced, in spite of the highly
documented nature of what was presented to that publication.

A publication from the U. S. venture literature [King, DP-8, 1989 (3rd Ed.)] includes a Foreword
by Professor Y 0ji Akao (an industrial engineer) that gives a somewhat different history of the
evolution of QFD. In the Foreword, these events are mentioned:

1966--Professor Akao "first proposed the concept of QFD".

1972--Professor Akao "introduced the idea of 'quality deployment' and how to go about it, based on the efforts to try
it out in several companies'. He "could not, how ever, come up with the best way to set up quality control in
planning until | hit upon the idea of the quality control chart introduced subsequently at the Kobe Shipyard of
Mitsubishi Heavy Industries".
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1978--A book w as published under the co-editorship of Mizuno and Akao: "After years of development, we could
finally put together a book on 'Quality Function Deployment™. The citation appearing in [DP-8] is: Shigeru Mizuno
and Yoji Akao (1978): "Quality Function Deployment - An Approach to CWQC", J.U. S. E.

1983--Professor Akao conducted the firg semina on the saubject of QFD in the United Statesin Chicago.
1985--Professor Akao met Bob King.

1987--Thefirst publication of Better Designs in Half the Time by Bob King appeared. It includes this citation: Y oji
Akao (1987): "Quality Function Deployment", JSA.

1989--A revised version of Better Designs in Half the Time appeared. In addition to the Akao approach, the book
also "includes the New Concept Selection Methods of Stuart Pugh of Scotland”.

Meanwhile Ford Motor Company has supported the devel opment and use of extensive software
called TIES to make possible the continuing use of QFD in their company [Staley and Vora, DP-
10, 1990; Voraet al, DP-14, 1989, Voraetal, DP-15,1990].

14.8.3 Producing the Qualitative Relational Diagrams. The system available for
producing the QRD'S listed in Table 14.3 isreferred to as Interadtive Management [Warfield,
DP-25, 1983, DP-26, 1984; Warfield and Cardenas, DP-32, 1994]. Interactive Management
makes use of the Science of Generic Design [Warfield, DP-30, 1990 and DP-31, 1994], and
especially it uses a process called Interpretive Structural Modeling invented at Battelle and
heavily documented and tested [Warfield, DP-20, 1974, DP-21, 1976, DP-29, 1990] . [The
library of the Defense Systems Management College, Fort Belvoir, Virginia, contains a five-
drawer filing cabinet (the "IASIS File") filled with documentation and heavily indexed.]. The
same process can be applied to develop a significant part (but not all) of the QFD linked
matrices.

One problem faced by the system designer is how to choose which QRD(S) to produce in a
specific design situation. The raionale for making such choices hasbeen explained [Warfield
and Cérdenas, DP-32, 1994] in the light of the variety of situations that a system designer may
encounter.

14.8.4 Exploring The Qualitative Relational Diagrams. In thissection, the 7JJDT's
will be discussed and compared to the QRD's.

B Cause and Effect Diagram (#2).

The "Cause and Effect Diagram" (also called a "Fishbone Diagram”, because it has been drawn to look like the
skeleton of afish, and sometimes is shown within the outline of afish) is a graphical structure wherein a given event
is perceived and 9 designated as a cause of another event (the effect). But this caused event (the effect) may then
itself become a cause of still another event and so on. The benefit of such adiagram is to help the
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individual understand a complex interplay of eventswherein many are both cause and effect; in effect to understand
acomplex process. [Lester Thurow, Dean of the Sloan School, haspointed out that perhaps the greatest distinction
between the Japanese industry and the American is that the former is much more competent in the process area.]

Two types of diagrams that compare directly to the cause and effect diagram have been a part of the Battelle-initiated
activity sinceitsinception. Oneis called the "Problematique”, and the other is called an "Enhancement Structure".

In the Problematique, the elements of the structure are related through an "aggravation relation"--i.e., "element A
aggravates element B". We can readily change the language to read that "element A is a cause of an increase in the
intensity of element B". In the Enhancement Structure, the relationship is changed to "element A enhances element
B".

The Problematique became part of the Battelle interestin the early 1970's, when it was used as the core of the project
at the Battelle Geneva Laboratoriesto understand the "World Problematique". Many publications were distributed
all over theworld in the period around 1973 to help people undergand (a) how problems were linked, and (b) that
many of them couldnt be resolved without international cooperation. The long and difficult questionnaire that was
used at that time to gainthe necessary data was seen asa major problem, and thatis one of the several reasons that
the Interpretive Structural Modeling process wasinvented--to cut down on the difficulty of creating Problematiques
as well as Enhancement Structures. Large numbers of examples of such structures are contained in the A SISfilein
the libraries mentioned.

The problematiqu e reflects a somewhat different philosophy than that exemplified by the Cause and Effect Diagram.
As pointed out earlier [Warfield, DP-18, 1972], Pascal said that "everything is both cause and effect, working and
worked upon, mediate and immediate, all things mutually dependent”’; and Goethe said "The thinker makes a great
mistake when he asks after cause and effect. They both together make up the indivisible phenomenon”. The
problematique shows, for the selected relationship, the mutuality of relationship that can be perceived by the
participants in its devel opment, expressed as structural cycles Where a one-way relaionship is all that can be
perceived that, too, is shown as such.

® The Affinity Diagram (#8).

The Affinity Diagram is one graphical transformation away from what is called the Field or the Options Field. The
concept of a Field for organizing complex information into related groups with the help of the Interpretive Structural
Modeling Process was developed in the period 1976-1979, and was published in connection with an environmental
education project [W arfield, DP-22, 1979]. It does not predate the Affinity Diagram. On the other hand, it is
superior to the Affinity Diagram in its visual significance and utility in design for numerous reasons, one of which is
that it is "open at scale" and can readily be extended to produce a "tapestry" of fields. T he latter may be used to
represent all perceived design options for a very complex sysem, organized into design dimensions which are
sequenced for design decision making.

B The Relations Diagram (#9).
In designating a "relations diagram", the Japanese have given what oughtto be a generic name to a specific kind of
application. Once again, thisis essentially the same as the Problematique described above. What hasn't been clearly

understood is that distinctions among these types depend solely on the type of elements and the kind of relationship
that is being used, as many applicationsin the IASIS File illustrate.

B The Tree Diagram (#10).
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As described in the Japanese literature, the Tree D iagram is closest to the Intent Structure [W arfield, DP-19, 197 3].
However the presupposition of atree structure is no longer required in any of the applications because the
Interpretive Structural M odeling process yields the structure that is appropriate to the information furnished. So if
the structure is a tree, a tree will appear as the product of the process; but if the structure is some other kind, the other
kind will appear asa consequence of the process used.

B The Matrix Diagram (#11).

The matrix diagram is presented by the Japanese as a matrix showing a connection between objectives and means.
The connection is first developed in qualitative form simply to show its existence; then it is modified to show the
strength of the connection. However thisisonly one type of matrix thatis importantin system design. The Unified
Program Planning Process recognized the value of interconnecting matrix diagrams [Warfield, DP-18, 1972, and Hill
and Warfield, DP-17, 1972] and, more importantly, recognized that the matrix itself is often not the best form of
representation of the information. Any information that can be represented in a matrix diagram can also be
represented in a"digraph-like" structure. The latter is often much easier to read and interpret, largely because it
makes the structure visible, while the structure is obscured in the matrix. The specific type of structure
corresponding to the qualitative portion of the Matrix Diagram is called a Resolution Structure in Interactive
Management literature, and can be produced using the George Mason U niversity PC ISM software [Warfield and
Cérdenas, DP-32, 1994].

B The Process Decision Program Chart (#13).

The Process Decision Program Chart is functionally likea DELTA Chart [Warfidd and Hill, DP-16, 1971]
introduced as a proposed successor to PERT. The reasons why a successor to PERT was warranted were given, and
have since been elaorated along with presentation of an improved version of the DELTA Chart [Warfield, DP-31,
1994].

® The Arrow Diagram (#14).

Again the Japanese have taken a potentially generic term and applied it to a specific case. The Arrow Diagram is the
same as a PERT diagram. The difference between #13 and #14 is that #13 includes more information and is drawn
differently. However both #13 and #14 can be replaced by the DELT A Chart.

14.9 SUMMARY AND CONCLUSIONS

Three sets of processes can be thought of initially as competitors for usein applications
involving the relationship between design and manufacturing. These are:
(a) Quality Function Deployment (QFD), (b) the 7 Japanese Design Tools (7JDT), and
(c) Interactive Management (IM).

These three sets of processes have been assessed on the basis of five criteriardated to producing
and using informaion or, in afiner grained set of criteria. generating, organizing, displaying,
interpreting, and applying information. Depending on current organizational practices, any one
of the three competitors could initidly bein afavored position by virtue of familiarity and pas
usage. For example, QFD would bein afavored position in the American domestic auto
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industry. However, upon applying the ariteriato the three competitors, it can be seen that a
composite process which can be called "enhanced IM" holds the possibility of becoming
significantly superior to QFD. Enhanced IM would take most of the current aspects of IM, and
incorporate the quantitative aspects of QFD. The use of Enhanced IM would also involve a
specially-constructed facility for carrying out the process, and would be supported by a staff
trained primarily in IM.

Two of the main consequences of atransition to Enhanced IM would begreatly increased
efficiency in design activity, thereby cutting significant amounts of time and cost out of the
design process; and greatly upgraded documentation which would diminish errors stemming
from poor graphical communication among designers and manufaduring personnd.

Because of the current international competitive situation, thereis no timeto lose in introducing
processes that have clear benefitsin time and cost. IM has been applied sucoessfully in many
organizations, and there is ample evidence available from past applications to provide firm
credibility concerning the efficacy of the process. Therefore it isnot recommended that a gradual
approach be taken over a period of yearsto introduce the changes. Instead, it is recommended
that a"credibility conference" be convened, where overwhelming evidence can be produced from
avariety of sources, to establish the adequacy of the rationale for movinginto Enhanced IM.

A joint plan would then be formulated to proceed with all due haste on the basis of "speed with
quality” to institute the new system. Thiswould involve the use of experienced contractors who
have good track records in industry work. The sponsoring organization would construct and
equip a DEMOSOPHIA facility (see DP-31 for photographs of one such facility) to carry out the
work. After sufficient experience has been gained by internal personnel, the contractor staff
would be phased out, and corporate staff would take over the provision of the support services
required. A training program would be carried out to assist these personnel in the transition.
This could include brief internships at |ocations where IM is now being practiced.
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STUDY QUESTIONS
CHAPTER 14. COMPARING IM WITH METHODS WIDELY USED IN JAPAN

1. What two major types of literaturedeal with comparisons of methods or processes?
2. What attributes characterize venture literature?

3. What three systems of methods are compared in this Chapter?

4. What categories of reference materials are presented?

5. What sources are used for technical nomenclature?

6. What do these acroynms represent: (a) QFD, (b) 7-QC, (¢ 7-M, (d) JTB, (e) 7JDT?
7. What is meant by competitive benchmarking?

8. What do companies usually do and what do they usually not do with respect to
competitive benchmarking; if they do anything at all?

9. What singular goal might be applied to implement a"catch up and pass strategy"?
10. What five factors are applied in making process comparisons?

11. What are the conclusions of comparisons on Generating Information?

12. What are the conclusions of comparisons on Organizing Information?

13. What are the conclusions of comparisons on Displaying |nformation?

14. What are the conclusions of comparisons on Interpreting |nformation?

15. What are the conclusions of comparisons on Applying Information?

16. What central concepts are invaved in making the generic design science accessible
to users?

17. What are the unique strengths of (a) QFD? (b) 7JDT? (c) IM?

18. What are the seven older Q-C tools?
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19. What are the newer 7-M tools?
20. What do the Japanese recommend concerning the combined use of the tools?
21. What are the qualitative rdations in the Japanese Tool Box?

22. What process can be used to produce all seven of the qualitative relational diagrams?
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APPENDIX 1 EXECUTIVE OVERVIEW OF
INTERACTIVE MANAGEMENT

This overview of Interactive Management (IM) is primarily intended to serve executives who
will oversee installations of IM in their organizations. Installation of IM will be part of abroader
strategy for systematically attacking complex issues that involve their organizations, or it will
enable the organization to provide a service to other client organizations in which IM plays a key
role.

This document does not presume any prior detailed knowledge of IM, nor does it presume that
the reader intends to gain such detailed knowledge. Instead it deals only with the mgjor factors
that high-level executives need to know in order to supervise or direct the work of subordinates
to help ensure that they are pursuing awise course in their work to introduce and install IM in the
organization. Thisinformation will help the executive know what questions to ask and what
kinds of directions or suggestions to provide to those who report to the executive.

The executive should understand that IM is a participative process for helping groups work
together on complex issues. Because the issues arecomplex, the processitself and itstheory is
complex and requires substantial study and experience for expertise. Neverthelessit is possble
to enumerate eleven rules which, if followed, will go along ways to ensure that high-quality
work can be done and good results achieved while those involved with IM arestill learning about
it. These eleven rulesare cited next. To understand them, additional explanation is needed,
which follows the gatements of the rules.

Al.1 RULES FOR SOUND INTRODUCTION AND USE OF INTERACTIVE
MANAGEMENT

Rule 1. SUCCESS AND FAILURE. Check Listsreveal the success factors and failure factors
for each of the Three Phases of IM. Learn themand apply them.

Rule 2. SUCCESS LEVELS. Possible Outcomes from the application of IM are enumerated.
These Outcomes may promote success at any of five stated levels. For any given application of
IM, be sure to assess the expected Outcomes against the five Success Levels, and decide on what
minimum level of successis requiredin order to warrant the application of IM.

Rule 3. STANDARDIZATION. Standardization isessential for quality control of IM in

applications. Standardization comesfrom well-defined modular concepts treated as inviolable
for: (a) Roles, (b) Processes (methodologies), and (c) IM Products (patern types).
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Rule 4. FLEXIBILITY. Flexibility isaso essentia for quality control of IM in goplications.
Flexibility comes from the way the Process and Product modul es are chosen, sequenced, and
packaged for each particular application, and in the choice of adtorsto fill Rolesin each
application. Study the packaging applied in previous applications to gain an understanding of the
flexibility that is available, and how it has been used.

Rule 5. PROACTIVE AND AVOIDANCE BEHAVIOR. Behaviora components of the
Success, Failure, and Outcome Check Lists should be understood, observed, and assessed for
both proactive and avoidance behavior by all actorsfor dl three Phases of Interactive
Management, and for each type of Outcome sought.

Rule 6. WORKING FACILITY. Thefacility in which Phase 2 (the Workshop Phase) of IM is
conducted should be designed to provide quality working conditions for human beings. Human
requirements should dominate all other aspects of facility design, including the way in which
machinery is introduced and goplied. Facility designers must bethoroughly familiar with what is
known about human beings that has a bearing on their performance in groups.

Rule 7. CONTINUITY AT HIGH AUTHORITY LEVEL. Continuity of oversght of IM
activity at high authority levelsisrequired across all three Phases of 1M, if the highest of the five
Success Levdsis sought. The lower the Success Level sought, theless significant this continuity
becomes.

Rule 8. SEPARATION OF PHASE 2 OUTCOMES. Phase 2 of IM work will normally be
done in such away that the three prototypical Outcomes are the result of three distinct plans and
three distinct sets of activities. Definition should be done separately from the Design of
Alternatives, and both should be done separately from Choice of an Alternative. Nonetheless,
continuity of participation is essential.

Rule 9. RELATIVE IMPORTANCE OF THE THREE PHASES. Because each of the three
Phases can readily induce failure and, thereby, annul any success that might be had in the other
two, the three Phases should be regarded as equally important. Resources and energy should be
allocated with thisin mind.

Rule 10. NO COMPROMISE OF QUALITY. AsDeming has stated, quality is not your
problem. Quality is the solution to your problem. Do not compromise with quality. The
meaning of Qua ity must beincorporated in applying RULE 1in each Phase of IM activity.

Rule 11. PARTICIPANT COMPREHENSION. Participantswill only partly comprehend the

patterns that are developed in Phase 2 activity. Staff must fill the interpretation gap as pat of
their Phase 3 involvement.
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Al.2 INTERACTIVE MANAGEMENT: PART OF A MULTILEVEL SCHEME

Interactive Management (IM) is part of amulti-level scheme devised over two decades for
coming to grips with large-scale complexity, especialy in organizations. An understanding of
IM aoneisnot sufficient for itsconsistent successful application. Instead it needs to be seenin
the context of the larger scheme.

Level 1. The Science of Generic Design. The most basic levd in the multi-level chemeisa
new science called "the science of generic design”. Thisscienceisto IM asbiology isto the
development of pharmaceuticals. The science has been devel oped, tested, and documented in an
attempt to apply the highest standards of scientific investigation and reporting. It provides the
foundations, theary, and methodology needed to show what kind of management practiceis
required to attack and to solve, resolve, ameliorate, or dissolve complex situations and issues that
tend to survive in dysfunctional formslong beyond the time they should have been systematicdly
managed.

Level 2. Interactive Management. |nteractive Management consists of a multi-feceted scheme
for designing and choosing alternative resolutions or solutions to complex situations and issues

when such is possible. If alternative designs are found not to be feasible, IM can illuminate this
situation and provide guidance far policies and dedsions.

IM is designed to support athree-phase activity sequence through one or more passes. If the
initial pass through the three-phase sequence proves productive, asecond and more involved pass
wil | often be seen asjudtifiable and necessary.

The three Phases are: (@) Planning, in which the basisislaid and the plan developed for the
following two Phases; (b) Workshop, in which the selected participants work together with the
aid of ahighly-skilled IM Facilitator ("Pilotos’, to distinguish this Role from the normal role of
"facilitator"); and (c) Followup, in which the results are implemented or another iteration through
the Phasesis considered.

IM is characterized by the following Portfolios, which involve varous sets, with one descriptive
Module for each member of one of the component sets:

A set of "Success Factors' for each of the 3 Phases
A set of "Failure Modes" for each of the 3 Phases
A set of five Success Levels

A set of well-defined product types

A set of well-defined processes

A set of well-defined Roles
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Level 3. Group Work. IM involves formal group work in the second (Workshop) Phase of
activity. The generic design science provides IM with the integrated results of scholarly studies
about people in general, as well as what has been learned about people from the past practice of
IM.

Outstanding research about human behavior israre. But it does exist. Much of what exists has
already been incorporated in IM. One conclusion from the extensive study in this areais that
social scientistsin such fields as anthropol ogy, sociology, and psychology, can generaly be
classified asfalling into either (@) "top-tier" or (b) "second-tier*. The vast mgjority fall into the
second tier. The distinctions between tiers are as follows. Top-tier scientists understand the
importance of integrated theory and experience, and their work is at one and the same time the
most theoretical and the most practical. Moreover thetop-tier people write clearly and their
writings are mogly ignored by professional schoolsin theuniversities. Thesecond-tier pegple
are highly critical of the top-tier people, and do not generally strive to match and integrate theory
and experiment or practice. Instead their work islargely metaphysical or just experimental
without broad interpretation or significance. IM strives to draw only on top-tier people.

Since most practitioners of IM will not be strongly interested in sodal science, and may well
listen to second-tier consultants, the generic dedgn science and IM have anticipated these
conditions and have incorporated top-tier thinking in theory and practice. When practitioners
deviate from the established science and IM practice, they are very likely violating theresults of
top-tier socia science thinking.

Level 4. Documentation. The quality of documentation of most work involving complex
systems or issues almost never meets standards required for effective communication.
Accordingly amost painstaking effort has been madein specifying the documentation to be
developed in IM practice. The attributes that such documentation must satisfy to be of
acceptable qudity are spdled out and incorporated in the designs of the produds.

Patterns form the core of each of the outcomes.
Level 5. Relational Software. The core of the documentation consists of relationa patterns
developed by groups through a process of questioning and dialog. Thiswork is strongly

supported by relational software founded in the most fundamental scientific and philosophical
thought.
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Al1l.3 OUTCOMES

There are three prototypical Outcomes from IM activity. They are: (a) Detailed
Definitions (of a Situation, Issue, or Problem); (b) Alternative Designs (for solving, resolving, or
dissolving the Situation, Issue, or Problem); and (c) Choice (of apreferred aternative).

Normally these Outcomes will arise in the sequence just stated. There will be an intervening
time between the development of each to allow for digestion, interpretation, evaluation,
refinement of plans, and preparation for the next activity. Each Outcome would itself be the
consequence of one Three-Phase activity of the type described previoudy.

Generally speaking, any one application of IM will deal with just one of these Outcomes. If the
expected Outcomeis a Definition, it isnormally anticipated that theresults will be reviewed to
see whether the situati on is suffi ciently well-defined to warrant proceeding to Design
Alternatives. If the latter is achieved and is promising, again a period of assessment would
normally occur before proceeding to Choice.

Levels of Outcomes. Outcomes can befurther distinguished as: (a) Qualitative (in-depth logic
patterns that reveal rationale and qualitative relationships), (b) Quantitative (numerical
assessments that may deal with statics or dynamics of situations as well as with messures of
parameters or variables), and () QQ (Qualitative-Quantitative Integrated) results.

Considerable efficiency is gained by doing the qualitative aspects first to reveal and comprehend
the logical, relational aspects of the situation or issue. If thiskind of in-depth study is bypassed,
numerical considerations will be misdirected and results will be incorrect. It isonly through the
careful and high-quality integration of qualitative reasoning and quantitative measures (guided by
strong intuition based on experience) that a mature approach to final choice is achieved, in most
instances.

Al.4 TRADEOFFS: THE IMPORTANCE OF QUALITY

Experience shows that high quality of performanceand outcomes is something that most
individuals are willing to trade away or erode for something that is commonly thought to be of
immediate importance. People will debase quality (a) to save time, (b) to follow a schedule
(which they themselvesfed they must impose), (c) to satisfy authority (which a most a ways
does not understand the tradeoffsinvolved) and/or (d) to give an outward appearance of orderly
control.

Repeated compromise of quality in many small ways when making tradeoffs often allows lots of
little compromises to add up to alarge failure.
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Al.5 WORKING FACILITY

Experience shows that superior work is done when informed people are allowed to work
together in a superior working facility designed to enhance their capacity to interad.

Al.6 BEHAVIOR

Two forms of behavior must be distinguished in doing IM work. These are: (a) knowing
what to avoid doing and (b) knowing what to do. These two forms are relevant for all three
Phases of IM, and for the produdion of all three types of Outcomes.

Al1.7 PLANNING

In planning IM activity, one needs both standardization and flexibility. Standardization is
needed primarily for quality control of actor performancein roles, in order to support the
production of successul Outcomes. It isalso vital to enable cumulative experience to be
sufficiently reliable for drawving scientific conclusions. It isachieved at the module level.

Flexibility is needed to alow tailoring of activity to the needs of each individual application.
Flexibility is d@tained by how modules are put together in sequences, and by choice of actorsto
fill roles.

Al1.8 SUCCESS ORIENTATION

A success orientation toward all aspects of IM activity isurged. This means that one
must understand what success can mean in the application, what factors are involved in each of
the three Phases, and what also isinvolved in producing failure.

Layers of Success. Success can be had at five layers or levels. Complex issues are never well
understood at the beginning, so one cannot initially predict which level will be attained. Ability
to predict generally improves significantly after one pass through the three Phases and thereafter.
The following are distinguishablelayers of success:

® | earning more about what is involved in approaching the issue (the lowest level of
success)

® | earning mare about the issueitself

® Achieving agood definition of the issue

® Finding good alternative designs for resolving the issue
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® Arriving at agood action choice to resolve the issue

It is good prectice to be consarvative in prediding which layer can be attained, because
unnecessarily raised (and then unmet) expectations may lead to unwarranted negative reactions.

233



Handbook of Interactive Management

STUDY QUESTIONS
APPENDIX 1. EXECUTIVE OVERVIEW OF INTERACTIVE MANAGEMENT

1. How issuccess treated in applying IM?

2. Can standardization and flexibility both be accomodaed in IM?

3. What two types of behavior are both needed inIM?

4. Can continuity and separation both be accomodated in IM?

5. Arethethree Phases of IM significantly different in importance?

6. How does quality relate to problems, according to Deming?

7. Who isresponsiblefor providing an interpretation of patterns developed using IM?
8. What isthe most basic level in understanding IM?

9. What are the "portfoli os of IM"?

10. How do universities deal with "top-tier" versus "second-tier" research?
11. What form the core of each of theoutcomesin IM?

12. What are the three prototypical outcomes from IM activity?

13. What are the levels of outcomes?

14. Why should high-quality qualitative work precede quantitative work?
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APPENDIX 2GMU ISM SOFTWARE
A2.1 GETTING STARTED.

The GMU ISM PC software is expected to run on an IBM-compatible machine, provided
the machine also contains a math coprocessor. Attempts to run the programs without the
coprocessor will cause an error message to occur that mentions floating point. For this software
to run successfully, the IBM-compatible PC must have at least 640K of RAM. Old machines
sometimes have only 512 K, and we know from experience that the software will "hang up" at
the point where querying begins. It is also necessary that the machine have a graphics capability,
because the querying may use more than one font, depending on the length of the query.

In this particular version of ISM software, three software commands are featured, one of which
will be chosen in a specific structuring application. These commands are: DOMODEL,
DOCLUS, and DOPRIOR.

DOMODEL. DOMODEL is the most general command, and it can be used in any ISM
structuring application. As programmed in this software, it will not be as efficient as the other
two commands for those applications where the other two are appropriate. The user should learn
when to use DOCLUS and DOPRIOR and choose one of them when appropriate. For all other
applications, the user should use DOMODEL.

DOCLUS. The DOCLUS command is to be used when and only when the user knows at the
beginning that the structure to be produced will consist only of one or more cycles. (This
knowledge allows the machine to use the following inference rule: If ARB, then BRA for all
A&B. Conversely, if A is not related to B, then B is not related to A.)

DOPRIOR. The DOPRIOR command is to be used when and only when the user knows at the
beginning that the structure to be produced will consist of a priority structure (or a structure
that meets all the requirements of a priority structure). Such a structure will have a single path
from one end of the structure to the other. It may have cycles on this path’.

These notes have been prepared to help the user apply the software, once it has been installed in

the C Drive. After the software has been installed, the ISM programs are held in the ISM

Directory. This directory will also hold user-produced files, which will be explained in the next

section. To see the program files in the ISM Directory, after installation of the software, you

transfer to the ISM directory as shown later in these notes, and then you enter this command:
C\ISM>>DIR /p

and press the ENTER or RETURN key. You should then see the following on your screen:
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C\IsSM.dir
Volume in drive C is DISK1_VOL2
Directory of C:\ISM
PRIOREXE 301456 8-13-88 1:59 p
MODLDK  EXE 299520 8-13-88 11:36a
MYFLAG  DAT 128 8-12-88 10:05a
OLDNEW DAT 128 8-12-88 10:04a
OLDOLD DAT 128 8-12-88 10:05a
CLUSDK EXE 251344 8-13-88 10:18a
NEWNEW DAT 128 8-12-88 10:04a
NEWOLD DAT 128 8-12-88 10:05a
HALOIBMG DEV 9862 4-02-88 6:50p
RUNISM BAT 25 11-08-90 2:03p
DOCLUS BAT 339 11-08-90 2:02p
DOMODEL BAT 339 11-08-90 2:02p
DOPRIOR BAT 339 11-08-90 2:03p
15 File(s) 8734720 bytes free

Each time you use the ISM software, you will create a matrix file ("mat"”) and a text file ("txt") .
After you have created matrix and text files, they will also appear in the ISM directory listing.
Instead of the listing shown above, the screen will then present a display like the following

(showing just one illustrative matrix file and one illustrative text file):

17 File(s)

TESTIMAT 10741 11-13-90 11:34a
TEST1ITXT 57792 11-13-90 11:34a

8663040 bytes free

Same contents as in the above files listing, followed by:

In the above, TEST1.MAT is a name that a user has arbitrarily assigned to a matrix file; while
TEST1.TXT is a name that a user has arbitrarily assigned to a text file. Many other names could
have been used, such as JOE, SALLY, PRINCETON or YALE.
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This ISM software operates with two kinds of user-produced files. One is a file to hold a matrix
that is developed in an ISM session. The other is a file to hold relevant textual information. It is
suggested that you use your word processor to create an ISM Files Log. It is optional whether
you do this, since this Log does not involve the ISM software, and is only for the convenience of
the user in having a separate location for important information. The files held in this log might
be retrieved by using a number, and should be assigned distinctive textual names to identify what
they represent, as well as what ISM Project they relate to. The main purpose of this file is to
enable past information to be retrieved for future use.

The suggested format is as follows:

ISM MATRIX FILE

Entry#1.
File Designation: NAME1.mat
Pertains to ISM Project: (describe the project)
Involves the Application Structural Type:  (describe the type)
Involves the following elements: (describe the element set)
Involves the following generic question: (type the generic question)
Information prepared by: (type the name of the file creator)
Date of entry: (type the current date when creating or

amending the file)

Entry #2.
File Designation: NAME2.mat
Fill in similarly as for NAME1, and so on.

ISM TEXT FILE

Entry#1.
File Designation: NAMEL1L.txt
Pertains to ISM Project: (describe the project)
Involves the Application Structural Type:  (describe the type)
Involves the following elements: (describe the element set)
Involves the following generic question: (type the generic question)
Information prepared by: (type the name of the file creator)
Date of entry: (Type the current date when creating or

amending the file)
Entry #2.
File Designation: NAME2.txt

Fill in similarly as for NAMEL, and so on.

Of course you may choose not to bother with this, preferring to use some other means to keep
track of your files.
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If the software has been loaded successfully into the C drive, the user may then go into the DOS
system prepared to enter a command. The command that is recommended is:

chdir ISM

This command should put the user in touch with the C drive and the ISM directory, as the
following material indicates.

Assumption 1 Assume that the GMU Software has been loaded into the C Drive. Then
you will have a situation where you go to DOS to get into the ISM program.

Assumption 2 You are in the DOS program on C Drive
Assumption 3 You are looking at C:\>>

0 TYPE IN MATERIAL SO THAT THE COMMAND READS AS FOLLOWS:
C:\>>chdir ism

0 PRESS "ENTER" OR "RETURN". The DOS display should then read:
CAISM>>
You are now operating in the ISM directory.

0 STARTING TO MODEL. Decide which of the three major commands you want to use;

i.e., (A) DOMODEL, (B) DOCLUS, or (C) DOPRIOR. These commands are discussed,
respectively, in Secs. A2.2, A2.3, and A2.4.

A2.2 THE DOMODEL COMMAND. The description of the DOMODEL Command begins
with assumptions.

Assumption 1 You have decided to use the DOMODEL Command.

Assumption 2 Your ISM Files Log does not contain any old files that you wish to use. If
this assumption is correct, (optional) choose a name for your matrix file and
a name for your text file and enter these names in your ISM Files Log, then
proceed with the instructions below. Otherwise, go to A2.2.2.
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NOW TYPE IN MATERIAL SO THAT THE COMMAND READS AS FOLLOWS:

CAISM>>DOMODEL XXX.MAT XXX.TXT

where instead of XXX you use the new file name that you have entered in your ISM Log.

Now hit the Enter or Return Key. As a result of this step, you should now see a screen
display like this:

?

C:\ISM>>echo off

1 File(s) copied

TEXT FILE EMPTY - PLEASE CREATE ONE!
BLANKING OUT NEW TEXT DATA FILE.
PLEASE WAIT.......

1. CREATE RELATIONAL STATEMENTS
2. CREATE TEXT ELEMENTS

0 Now set the caps lock so that any letter that you type in response to computer questioning
will be a capital letter.

You have reached this point by starting to use the DOMODEL command, and because you are
going to start with new file material. The screen display gives you two options:

1. Create relational statements
2. Create text elements

You must do both of these because you have begun with a blank text file.

Assumption 1

You have already constructed a generic question and are ready to fit it into
the format that is required in this Case. The format is seen by pursuing
option 1 above. If you have not constructed such a question, you will need
to do so before continuing. Then select option 1. You will note that this
option requires that you enter three distinct parts of your generic question in
a prescribed format.
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At this point, an example is introduced that takes the user through the entire process of using the
DOMODEL command to develop a structure.

After you have worked through the example, you should be in a position to do a more complex
example using your own information?.

A2.2.1 lllustrating the Use of ISM Through an Example (The DOMODEL
Command). This example illustrates the DOMODEL command.

1. Goal. I want to structure the following element set:
{1. feather, 2. Mack Truck, 3. beer can, 4. Volkswagen, 5. small boy, 6. professional
wrestler, 7. universe}

using the following generic question:
Is
Element A
heavier than

Element B
?

2. Flow of Activity Style. 1 will write this example in the flow of activity style, i.e., | will
present each step in the sequence that | do the step on the computer.

3. Starting Conditions. My ISM Files Log is empty. | have no prior matrix file and no prior
text file. The ISM software is installed in my PC, which has the required math coprocessor, at
least 640K of RAM, and graphics capability.

I have decided to use the DOMODEL program. (I could also use the DOPRIOR program
because the structure | expect meets the conditions of a priority structure. However | will
not use the DOCLUS program, which is only used when it is known that the structure to
be developed consists entirely of cycles.)

4. Start the ISM Files Log (optional). | will use my word processor to start my ISM Files Log.
The entry | will make is as follows:

ISM Files Log

ISM MATRIX FILE

Entry #1.

File Designation: JEFF.MAT

Pertains to ISM Project: creating an example to illustrate the use of

240



Involves the Application Structural Type:

Involves the Graphics Structural Type:
Involves the following elements:

Involves the generic question:
Information prepared by:
Date of Entry:

ISM TEXT FILE
Entry #1.
File Designation:

the ISM PC Software

None

Linear hierarchy

{feather, Mack Truck, beercan,
Volkswagen, small boy, professional
wrestler, universe}

Is Element A heavier than Element B?
John N. Warfield

November 23, 1990

JEFF.TXT

Other entries are the same as for Matrix File JEFF.MAT

5. Entering the ISM Directory. | turn on my computer and enter the ISM Directory.

6. Entering the DOMODEL Command. | create this screen display (entering the DOMODEL

command)

CAISM>>DOMODEL JEFF.MAT JEFF.TXT

and then hit the Enter key.

7. Choosing an Option from a Menu. The machine asks me which of two options to choose,

and I choose the option 1--"Create relational statements".

When it asks for R1, | enter IS

When it asks for R2, | enter HEAVIER THAN

When it asks for R3, | enter ?
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NOTE : While entering this information, the screen asks me whether | want
more lines, and whether | want to keep the displayed entry. The user
should appreciate that the ISM program is written in such a way that
when the user is asked to type in text information, the user should type
only one line, and wait until the program asks you if you need more
lines. Then you should type in the next line, and so on. If you don't fill
up the line that's okay. The machine will later put all your lines
together into an integrated text presentation. When the machine asks if
you want to keep the entry you have just finished, it is giving you the
opportunity to edit it further immediately before putting it in the text
file.

Also note that unless you use only capital letters in response to
queries, the machine will ignore your responses. So use the Caps
Lock before continuing.

8. Limited Set Size. The screen then reveals that 1 am allowed up to 85 elements in the element
file. (The program has automatically put me in the position of starting to carry out the second
option (see 7 above)).

9. Responding to Queries. Several questions appear in sequence on the screen and | respond Y
to each of them and hit the Enter or Return key.

10. Typing in the First Element. The machine now asks for element #1. | type :

FEATHER
11. More of Those Thrilling Queries. Once again the machine asks if I need more lines and |
reply NO, then it asks if | want to keep the element I entered and | reply YES, and then it asks if
| want to continue with another element, and I reply YES. [l reply by typing Y or N as prompted
by the screen.]
12. Recycling. | then recycle steps 10 and 11, entering a new element each time, until | have
entered the whole element set that | began with as given in Item 1 above. After | have entered
element #7, and the machine asks if | want to enter another element, I type in NO.

13. Entering File Reference Information. The screen now asks me to type in file information. |
then enter the following:

ISM FILES LOG ENTRY #1 dated Nov. 23, 1990.
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14. Main Editor Options. Next the screen shows me the Main Editor Options. The list is as
follows:

---------------------- MAIN EDITOR OPTIONS? ---------=nmmmemee-
0 - EXIT THE EDITOR

3 - EDIT AN ELEMENT

4 - EDIT ARELATIONAL STATEMENT

5- ADD AN ELEMENT

6 - LIST TEXT ELEMENTS IN THE FILE

7 - EDIT AN ELEMENT LABEL

8 - DELETE THE CONTENT OF AN ELEMENT

9 - MODIFY THE FILE INFORMATIONAL STATEMENT

15. Review or Exit the Editor ? If | have done everything correctly to this point, I do not need to
do any editing, so I will press 0 to Exit the Editor. However if | did need to review, | would
choose Option 6 followed by Sub Option 2 in order to change any element statements. If |
needed to revise the generic question, | would choose Option 4 followed by the appropriate sub-
option chosen from those shown on the screen following my choice of option 4.
16. Exit Editor. Next I would exit the Editor by pressing 0.
17. Entering an ISM Command. The screen then shows me the following:

>>>> TYPE AN | S M COMMAND (OR "HELP")

If you type "HELP", the screen will display the ISM Commands.

18. Border. I now choose the command BO to initate the ISM structuring activity.

19. Responses the Machine Accepts. The machine tells me I must choose one of the four
responses to each displayed question:

Y yes, the relationship is true

# The word "label" normally refers to the number assigned to an element. The word
"content” refers to the written statement of the element. A generic question typically is formed
from three statements. The term "relational statement”, as used here, is a misnomer, but that is
what the programmer chose to use. The symbols chosen for the three statements are R1, R2, and
R3 respectively.
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N no, the relationship is false”
AB, abort
ED, suspend comparisons to edit and then continue

20. Subordination Relation? After | hit the Return key, the machine asks if | am using a
subordination relation (i.e., one that necessary yields a hierarchical structure--a structure without
any cycles). Since | am doing so in this particular example, I type Y and hit the Return or Enter
key.

21. Problem - Options Structure. Next the screen asks if | am using a particular type of
modeling plan--one in which I am connecting a set of proposed solution options to a structure
comprised of interrelated problems (a "problematique™). Since I am not doing so, I type N.
(This plan will be explained in A2.5.)

22. Element Numbers to Start Structuring. Now the screen asks for element numbers. First |
type 1 and hit the Return key. Then I type 2 and hit the return key.

23. Question Sequence. The following is the sequence of steps that represents the questions,
answers, and new element entries (I will now use the shorthand symbol "R" to represent the
relationship "heavier than".) :

5
)
::%Ei;, \'\; Eziﬂm Is4R5? Y Return
3 ' Is3R5? N Return 7
2
I52R3? Y Return e v e Is6R7? N Return
Is1R3? N Return 6 ' Is7R5? Y Return
2 2
Is3R1? Y Return IS4R6? Y Return Is7R4r.) Y Return
4 Is3R6? N Return Is2R7? N Return
Is3R4? N Return i Is7R2? Y Return
Is6R3? Y Return
Is4R3? Y Return n
Is?R4? Y Return IsBR6? N Return
' Is6R5? Y Return

24. Request for Next Command. The machine now asks for an ISM Command.

25. Display. | type DI and hit return to ask for a display of the structural information.

® In the above the correct statement should read as follows:

No, the relationship is false OR I don't know enough to believe that the relationship is true.
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26. Getting a Printout of the Structural Information. On my machine I hit the SHIFT - "Print
Screen™ keys repeatedly to get a printout of the structural information. The following is what the

printout shows for this example:

<<RETURN>> TO CONTINUE

<<RETURN>>TO CONTINUE

LEVELNO. 1
1
LEVEL NO. 2
3=>>1
LEVELNO. 3
5=>>3 |
LEVELNO. 4
6=>>5 |
LEVELNO. 5
4=>>6 |
LEVELNO. 6
2=>>4 |
LEVELNO. 7
7=>>2 |

TYPE AN1S M COMMAND (OR "HELP")

27. Interpretation. For example, LEVEL NO. 4 contains the element number 6, and the
statement 6 =>> 5 means that an arrow should be drawn from element 6 lying at Level 4 to

element 5 lying at Level 3. The following figure shows the drawing that is constructed from the

printout.

“Is heavier than”
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28. Terminating the Session. Having completed the development of the structure, | type
the command TE to terminate the session. The machine then transfers back to the screen entry
CAISM>>,

This example illustrates the use of the DOMODEL command.

A2.2.2 Using the DOMODEL Program With a Set of Old Files. There are many
cases in which it is important to start using the DOMODEL option of the GMU ISM Soft- ware
with a set of already existing files (as for example when an IM session has been inter- rupted
because the end of the day, or maybe because for some reason it is important to create a new
structure with the same set that has already been generated). For those cases, assuming that you
are ready to start using the software, the assumption and steps are the following:

Assumption 1 Your ISM Files Log contains old files that you wish to use. If this
assumption is correct, identify the names of the files and write them down
to be used in carrying the steps below. Otherwise, go to A2.2

0 NOW TYPE IN MATERIAL SO THAT THE COMMAND READS:

C\>>ISMDOMODEL www.MAT www.TXT
except that instead of www you enter the name of the old file that you will be using.

Now hit the Enter or Return Key to activate the command.

As a result of this step you may now see a screen display like this, beginning with the
command entered above:

CA\ISM>>DOMODEL www.MAT www.TXT
C:\ISM>>echo off

1 File(s) copied

NEW STRUCTURE (Y/N)?

0 Set the CapsLock key so that any letter you type in response to a screen query will be a
capital letter.

0 Answer the query NEW STRUCTURE (Y/N)?
a) If you plan to create a new structure using the elements contained in the text file given
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in the above command, type Y and press the Enter or Return key.

b) If you are not planning to create a new structure using the old file material, type N and
press Enter or Return.

You will see the following screen display:

>>>> TYPE AN ISM COMMAND (OR "HELP")
?

In this case you have two options :

a. If you are familiar with the ISM Commands, enter the appropriate one and continue.
Otherwise go to Step b.

b. Type HELP after the question mark, creating the following screen display:

?HELP

and press Return or Enter. You will then see the display of the ISM COMMANDS
(which is shown on the following page).

Enter the appropriate command and continue. Use the examples given before to
understand the most important ISM Commands.
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--------------------------- ISM COMMANDS ------------mmmemme
=== EMBEDDING ELEMENTS®

BO - Transitive Bordering

BOQ - Transitive Bordering with Selectable Queries
=== DISPLAYING STRUCTURES

DI - Display Minimum Edge Digraph in a Levels Format
DIS - Display Minimum Edge Digraph in a Stages Format
PRM - Print (portray on screen) the Reachability Matrix
=== SUBSTANTIVE AMENDING

ADD - Add Elements

ELIM - Eliminate Elements

AE - Add Edges (Relationships between elements of the
minimum edge digraph)

EE - Erase Edges (on the minimum edge digraph)

=== FORMAT AMENDING

PO - Pool Elements

EC - Elementary Contraction

=== TEXT EDITING

ED - Edit an Element or Relationship

=== END STRUCTURING

TE - Terminate

NOTE: ENTER <<RETURN>>TO CONTINUE

[NOTE ENTERED BY THE WRITER OF THIS CHAPTER: 1 have had better success using
the "MAIN EDITOR OPTIONS" directly than | have had with the editing commands in the
above list. If you choose the command ED from the above list, it takes you into the MAIN
EDITOR OPTIONS menu, from which you can proceed.]

A2.2.3 Descriptions of ISM Commands for DOMODEL Program.® Each of the ISM
Commands described below is initiated by typing the symbol for the command (following a
prompt) and then pressing the Enter or Return key.

A. EMBEDDING COMMANDS. "Embedding" means filling a matrix that contains all

° The ISM commands for "EMBEDDING ELEMENTS" will be different if you are using the
DOPRIOR or DOCLUS commands.

9 Commands will be slightly different for DOPRIOR and DOCLUS programs.
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responses to questions that the DOMODEL program generates in its repetitive use of the generic
question with different elements from your set of elements.

1. BO--The BO ISM Command instructs the computer to apply the "transitive bordering
method" as the algorithm for matrix filling. This BO ISM Command is the one that is most
frequently chosen for the purpose.

2. BOQ--The BOQ ISM Command instructs the computer to carry out the same kind of activity
as described for the BO ISM Command just described. However this command allows you to
use "selected queries".

B. DISPLAY COMMANDS. This set of commands allows you to call up various displays of
results.

1. DI--This command will display information concerning the vertical layout of a digraph that
corresponds to the filled matrix. Level 1 will contain the top- level elements, Level 2 will
contain the second-level elements, and so on. Information is given showing which elements at a
certain level connect to elements at higher levels. Also the contents of the various cycles (if any)
are identified. [The graphical convention used in identifying Levels is to place an element as
close to the top of the digraph as possible consistent with keeping the Levels distinct.]

2. DIS--This command will display information concerning the horizontal layout of a digraph
that corresponds to the filled matrix. Stage 1 will contain the left-most elements, Stage 2 will
contain those just to the right of Stage 1, and so on. The graphical convention used in identifying
Stages is to place each element as far to the left in the digraph as possible, consistent with
keeping the Stages distinct.

3. PRM--This command requests the computer to put the reachability matrix on the screen for
viewing.

C. SUBSTANTIVE AMENDING COMMANDS. These ISM Commands provide for a variety
of amendment or editing functions.

1. ADD-- TEXT TO BE ADDED
2. ELIM-- TEXT TO BE ADDED
3. AE-- TEXT TO BE ADDED
4. EE-- TEXT TO BE ADDED

D. FORMAT AMENDING COMMANDS. These ISM Commands allows you to combine two
elements from a digraph into a single element by the operations called "pooling" or
""contracting™.

1. PO--This ISM Command allows you to combine two elements that lie at the same level or in
the same stage of a structure. The computer will ask you for a symbol to represent the pooled
pair of elements.

2. EC--This ISM Command allows you to combine two related elements that lie on different
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levels or in different stages into a single element. The process is described as an "elementary
contraction”. The computer will ask you for a symbol to represent the two elements that have
been combined in the elementary contraction.

E. TEXT EDITING COMMAND.

1. ED--This ISM Command allows you to edit an element or a relationship.

F. END STRUCTURING COMMAND.

1. TE--This ISM Command allows you to terminate a modeling session. It saves the structures

and returns you to the command line. If you wish, you can then leave the ISM directory by
typing C: followed by striking the Return or Enter key, which will return you to DOS.

A2.3 THE DOCLUS COMMAND. The description of the DOCLUS Command begins with
assumptions.

Assumption 1 You have decided to use the DOCLUS Command.
Assumption 2 Your ISM Files Log does not contain any old files that you wish to use. If

this assumption is correct, choose a name for your matrix file and a name
for your text file and enter these names in your ISM Files Log, then proceed
with the instructions below. Otherwise, go to A2.3.2.
0 NOW TYPE IN MATERIAL SO THAT THE COMMAND READS :
CAISM>>DOCLUS JUDGE.MAT JUDGE.TXT
where I have chosen the highlighted name JUDGE for the file as shown in this command,
but you would use the file name that you have chosen instead, as entered previously in
your ISM Log.
Now hit the Enter or Return key.

As a result of this step, you should now see a screen display like this:
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C:\ISM>>echo off

1 File(s) copied

TEXT FILE EMPTY - PLEASE CREATE ONE!
BLANKING OUT NEW TEXT DATA FILE.
PLEASE WAIT.......

1. CREATE RELATIONAL STATEMENTS

2. CREATE TEXT ELEMENTS
?

0 Now set the caps lock so that any letter that you type in response to computer questioning
will be a capital letter.

You have reached this point by starting to use the DOCLUS command, and by indicating that
you are going to create new files for use in this particular activity.

The screen display gives you two options:

1. Create relational statements
2. Create text elements

You must do both of these because you have begun with a blank text file.

Assumption 1 You have already constructed a generic question and are ready to fit it into
the format that is required in this case. (The format is seen by pursuing
option 1 above.)

If you have not constructed such a question, you will need to do so before continuing. Then
select option 1. You will note that this option requires that you enter three distinct parts of your
generic question in a required format.

At this point, an example is introduced that will take you through the DOCLUS Command in
detail.
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A2.3.1 lllustrating the use of ISM Through an Example (The DOCLUS command).

The following example illustrates the use of the DOCLUS command.

1. Goal. I want to structure the following element set:

{1. Gone With the Wind, 2. The Bijou, 3. Bus, 4. General Cinema, 5. Bicycle, 6. The
Maltese Falcon, 7. Snow White and the Seven Dwarfs, 8. Loews, 9. Early Show, 10.
Midnight Show, 11. Taxicab, 12. Matinee, 13. Casablanca}

using the following generic question:

Is
Element A
in the same category as

Element B
?

2. Flow of Activity Style. 1 will write this example in the flow of activity style, i.e., | will
present each step in the sequence that | do the step on the computer.

3. Starting Conditions. My ISM Files Log is empty. | have no prior matrix file and no prior text
file. The ISM software is installed in my PC, which has the required math coprocessor.

Also | have decided to use the DOCLUS program because the nature of the generic
question is such that all the elements in my set to be structured will end up being part of a
symmetric relation, so that my outcome will be one or more cycles and no hierarchical
component.

4. Start the ISM Files Log (optional). 1 will use my word processor to start my ISM Files Log.
The entry | will make is as follows:
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ISM Files Log

ISM MATRIX FILE

Entry #3.

File Designation: HAROLD.MAT

Pertains to ISM Project: creating an example to illustrate the use of the
ISM PC Software

Involves the Application Structural Type:  None

Involves the Graphics Structural Type: Cycle or set of Cycles

Involves the following elements: ~ {Gone With the Wind, The Bijou, Bus, General
Cinema, Bicycle, The Maltese Falcon, Snow
White and the Seven Dwarfs, Loews, Early Show,



Midnight Show, Taxicab, Matinee, Casablanca}

Involves the generic question: Is Element A in the same category as Element B?
Information prepared by: John N. Warfield

Date of Entry: February 16, 1991

ISM TEXT FILE

Entry #3.

File Designation: HAROLD.TXT

5. Entering the ISM Directory. | turn on my computer and enter the ISM Directory.

6. Entering the DOCLUS command. | create this screen display (entering the DOCLUS

command)

C:\ISM>>DOCLUS HAROLD.MAT HAROLD.TXT

and then hit the Enter key.

7. Choosing an Option from a Menu. The machine asks me which of two options to choose,
and | choose the option 1--"Create relational statements".

When it asks for R1, | enter IS
When it asks for R2, | enter IN THE SAME CATEGORY AS
When it asks for R3, | enter ?

NOTE :

While entering this information, the screen asks me whether | want
more lines, and whether | want to keep the displayed entry. The user
should appreciate that the ISM program is written in such a way that
when the user is asked to type in text information, the user should type
only one line, and wait until the program asks you if you need more
lines. Then you should type in the next line, and so on. If you don't fill
up the line that's okay. The machine will later put all your lines
together into an integrated text presentation. When the machine asks if
you want to keep the entry you have just finished, it is giving you the
opportunity to edit it further immediately before putting it in the text
file.

Also note that unless you use only capital letters in response to queries,
the machine will ignore your responses. So use the Caps Lock before
continuing.
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8. Limited Set Size. As many as 150 elements can be used in the set to be structured with the
DOCLUS Command. Note that other structuring modes do not allow this many elements. (The
program has automatically put me in the position of starting to carry out the second option (see 7
above)).

9. Responding to Queries. Several questions appear in sequence on the screen and | respond Y
to each of them and hit the Enter or Return key.

10. Typing in the First Element. The machine now asks for element #1. 1 type
GONE WITH THE WIND

11. More of those Thrilling Queries. Once again the machine asks if 1 need more lines and |
reply NO, then it asks if | want to keep the element I entered and | reply YES, and then it asks if
I want to continue with another element, and | reply YES. [l reply by typing Y or N as prompted
by the screen.]

12. Recycling. I then recycle steps 10 and 11, entering a new element each time, until I have
entered the whole element set that | began with as given in Item 1 above. After | have entered
element #13, and the machine asks if | want to enter another element, | type in NO.

13. Entering file reference Information. The screen now asks me to type in file information. |
then enter the following:

ISM FILES LOG ENTRY #3 DATED FEBRUARY 16, 1991

14. Main Editor Options. Next the screen shows me the Main Editor Options. The list is as
follows:

---------------------- MAIN EDITOR OPTIONS® --------mmemmmmmmcmeeee e
0 - EXIT THE EDITOR

3 - EDIT AN ELEMENT

4 - EDIT A RELATIONAL STATEMENT

5- ADD AN ELEMENT

6 - LIST TEXT ELEMENTS IN THE FILE

7 - EDIT AN ELEMENT LABEL

8 - DELETE THE CONTENT OF AN ELEMENT

9 - MODIFY THE FILE INFORMATIONAL STATEMENT

® The word "label" normally refers to the number assigned to an element. The word "content"
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15. Review or Exit the Editor ? If | have done everything correctly to this point, | don't need to
do any editing, so I will press 0 to Exit the Editor. However if | did need to review, | would
choose Option 6 followed by Sub Option 2 in order to change any element statements. If |
needed to revise the generic question, 1 would choose Option 4 followed by the appropriate sub-
option chosen from those shown on the screen following my choice of option 4.

16. Exit Editor. Next I would exit the Editor by pressing 0.
17. Entering an ISM command. The screen then shows me the following:
>>>> TYPE AN IS M COMMAND (OR "HELP")

If you type "HELP", the screen will display the ISM Commands.

NOTE : The ISM Commands are not the same for the DOCLUS Command as
for the DOMODEL or DOPRIOR Command. In this case, we have six
possible commands. In this example, only the following three will be
used:

CL -- for clustering
DI -- for displaying clusters
TE -- for terminating the program

18. Cluster. | now choose the command CL to initate the ISM structuring activity.

19. Responses the Machine Accepts. The machine tells me I must choose one of the four
responses to each displayed question:

Y yes, the relationship is true

N no, the relationship is false'

AB, abort

ED, suspend comparisons to edit and then continue

refers to the written statement of the element. A generic question typically is formed from three
statements. The term "relational statement” is a misnomer, but that is what the programmer
chose to use. The symbols chosen for the three statements are R1 R2 and R3 respectively.

" In the above the correct statement should read as follows:
No, the relationship is false OR I don't know enough to believe that the relationship is true.
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20. Element Numbers to Start Structuring. Now the screen asks for element numbers. First |
type 1 and hit the Return key. Then | type 2 and hit the return key.

21. Question Sequence.? The following is the sequence of steps that represent the questions,
answers, and new element entries:

IS2R1? N IS7TR1? Y IS10R9? Y
IS3R1? N IS8R1? N IS11R1? N
IS3R2? N IS8R2? Y IS11R2? N
IS4R1? N ISO9R1? N IS11IR3? Y
IS4R2? Y IS9R2? N IS12R1? N
IS5R1? N IS9R3? N IS 12R2? N
IS5R2? N IS10R1? N IS12R3? N
IS5R3? Y IS 10R2? N IS12R9? Y
IS6R1? Y IS10R3? N IS13R1? Y

22. Request for Next Command. The machine now asks for an ISM Command.

23. Display. I type DI and hit return to ask for a display of the structural information. This is
what the display shows me:

Cluster No.1 1,6,7,13
Cluster No.2 2,4,8
Cluster No. 3 3,5,11
Cluster No. 4 9,10,12

TYPE AN ISM COMMAND (OR "HELP")

This is how the structure that is defined by the screen display just given would appear:

91 will now use the shorthand symbol "R" to represent the relationship "is in the same
category as".
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MOVIE

1 Gone With the
Wind

6 The Maltese
Falcon

7 Snow White &
the Seven Dwarfs

13 Casablanca

THEATER
2 The Bijou

4 General
Cinema

8 Loews

SHOW TIME
3 Early Show

5 Midnight
Show

11 Matinee

TRANSPORTATION

9 Bus
10 Bicycle

12 Taxicab

TIE LINE

24. Interpretation. The program has created the following cycles: {Gone With the Wind, The
Maltese Falcon, Snow White and the Seven Dwarfs, Casablanca} [We can now name this cycle

the "Movie Cycle"]?

{The Bijou, General Cinema, Loews} [We can now name this cycle the "Theater Cycle"]

{Bus, Bicycle, Taxicab} [We can now name this cycle the "Transportation Cycle"]

{Early Show, Midnight Show, Matinee} [We can now name this cycle the "Show-time

Cycle"]

25. Terminating the Session. Having completed the development of the structure, | type the
command TE to terminate the session. The machine then transfers back to the screen entry

CAISM>>.

A2.3.2 Using the DOCLUS Program with a Set of Old Files. As with the
DOMODEL Program, there are many cases in which it is important to start using the DOCLUS
Program with a set of already existing files; for those cases, assuming that you are ready to start
using the software, the associated assumptions and steps are the following:

Assumption 1 Your ISM Files Log contains old files that you wish to use. If this
assumption is correct, identify the names of the files and write them down
to be used in carrying out the steps below. Otherwise, go to A2.3

0 NOW TYPE IN MATERIAL SO THAT THE COMMAND READS AS FOLLOWS:
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C\AISM>>DOCLUS WWW.MAT ZZZ.TXT

except that instead of WWW you enter the name of the old matrix file that you are going
to be using and instead of ZZZ you enter the name of the old text file that you are going
to be using.

Now hit the Enter or Return key to activate the command.

As a result of this step you may now see a screen display like this, beginning with the
command entered above:

CANISM>>DOCLUS WWW.MAT ZZZ.TXT
C:\ISM>>echo off

1 File(s) copied

NEW STRUCTURE (Y/N)?

Answer the query NEW STRUCTURE (Y/N)?

a) If you plan to create a new structure using the elements contained in the text file given
in the above command, type Y and press the Enter or Return key.

b) If you are not planning to create a new structure using the old file material, type N and
press Enter or Return.

You will see the following screen display:

>>>>Type an ISM COMMAND (OR "HELP")
?

In this case, you have two options :

a. If you are familiar with the ISM commands, enter one and continue; otherwise go to
Step b.

b. Type HELP after the question mark, creating the following screen display:

?HELP

and press Return or Enter. You will then see the following screen display of the
commands for use with the DOCLUS comand.



------------------- LIST OF CLUSTERING COMMANDS -------------
CL - FOR CLUSTERING

DI - FOR DISPLAYING CLUSTERS

ER - FOR ERASING AN ELEMENT FROM THE STRUCTURE
ED - FOR CREATING OR EDITING THE TEXT FILE

TE - FOR TERMINATING THE PROGRAM

HE - FOR REPRINTING THE ABOVE LIST

Enter the appropriate command and continue.

A2.4 THE DOPRIOR COMMAND

The description of the DOPRIOR Command begins with assumptions.

Assumption 1 You have decided to use the DOPRIOR Command.

Assumption 2 Your ISM Files Log does not contain any old files that you wish to use. If
this assumption is correct, choose a name for your matrix file and a name
for your text file and enter these names in your ISM Files Log, then proceed
with the instructions below. Otherwise, go to A2.4.2.

0 NOW TYPE IN MATERIAL SO THAT THE COMMAND READS :
C\ISM>>DOPRIOR DAVID.MAT DAVID.TXT
where | have chosen the highlighted names for the files as shown in this command, but
you would use the file names that you have chosen instead, these being entered

previously in your ISM Log.

Now hit the Enter or Return key. As a result of this step, you should now see a screen
display like this:
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C:\ISM>>echo off

1 File(s) copied

TEXT FILE EMPTY - PLEASE CREATE ONE!
BLANKING OUT NEW TEXT DATA FILE.
PLEASE WAIT.......

1. CREATE RELATIONAL STATEMENTS

2. CREATE TEXT ELEMENTS
?

0 Now set the caps lock so that any letter that you type in response to computer questioning
will be a capital letter.

You have reached this point by starting to use the DOPRIOR command, and by indicating that
you are going to create new files for use in this particular activity.

The screen display gives you two options:

1. Create relational statements
2. Create text elements

You must do both of these because you have begun with a blank text file.

Assumption 1 You have already constructed a generic question and are ready to convert it
into the format that is required in this case. The format is seen by pursuing
option 1 above. If you have not constructed such a question, you will need
to do so before continuing. Then select option 1. You will note that this
option requires that you use two related generic questions, each of which
involves three parts. The kind of relationship used for priority structuring is
analogous to the "less than or equal™ relationship in arithmetic. The
program requires that you split this into two parts, one of which is
analogous to exploring the "less than" and the other "equal to". You will
learn more about the nature of the split when you work through the example
provided now.

At this point, an example is introduced that will take you through the DOPRIOR command in
detail.
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A2.4.1 lllustrating the use of ISM Through an Example (The DOPRIOR command).
The following example illustrates the use of the DOPRIOR command.

1. Goal. Page 352 of Volume Il of the 1990 edition of A SCIENCE OF GENERIC DESIGN
contains a priority structure developed by the Creek Indian Nation (East of the Mississippi). |
will take part of that structure and use it as an example of structuring the following element set.
Note that | have altered the numbers shown on page 352, but have kept the element wordings
unchanged, so that a comparison can be made with the structure shown in Figure 10.15. | want
to structure the following element set:

{1. Lack of adequate and reliable community communication, 2. Motivation and
consistency of employees, 3. Maintenance of self-worth of the members, 4. Revival of
lost tribal culture and traditions, 5. Pride of tribal participation, 6. Fast growth of the
tribe, 7. Work load increase without additional personnel, 8. Lack of dedication of our
younger generation, 9. Survival for the tribe, 10. Lack of recreation facilities }

using the following generic question:

Is
Element A
of equal or higher priority in organizing our discussion agenda than

Element B
?

2. Flow of Activity Style. I will write this example in the flow of activity style, i.e., I will present
each step in the sequence that | do the step on the computer.

3. Starting Conditions. My ISM Files Log is empty. | have no prior matrix file and no prior text
file. The ISM software is installed in my PC, which has the required math coprocessor. Also |
have decided to use the DOPRIOR program because | am looking for a priority structure to
govern the topical flow for discussion of the items to be structured. We will end up discussing
the highest priority items first, and the lowest last, and this assures that if we run out of time we
will have discussed those that are of highest priority in our thinking.

4. Start the ISM Files Log. I will use my word processor to start my ISM Files Log. The entry
I will make is as follows:
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ISM Files Log

ISM MATRIX FILE

Entry #2.
File Designation:

Pertains to ISM Project:

Involves the Application Structural Type:

Involves the Graphics Structural Type:
Involves the following elements:

Information prepared by:
Date of Entry:

ISM TEXT FILE

Entry #2.
File Designation:

INDIAN.MAT

creating an example to illustrate the use of
the ISM PC Software

Priority Structure

Hybrid Structure

{Lack of adequate and reliable community
communications, Motivation and
consistency of employees, Mainten- ance of
self-worth of the members, Revival of our
tribal culture and traditions, Pride of tribal
participation, Fast growth of the tribe, Work
load increase without additional personnel,
Lack of dedication of our younger
generation, Survival for the tribe, Lack of
recreation facilities}

John N. Warfield

February 16, 1991

INDIAN.TXT

Other entries are the same as for Matrix File INDIAN.MAT

5. Entering the ISM Directory. | turn on my computer and enter the ISM Directory.

6. Entering the DOPRIOR Command. | create this screen display (entering the DOPRIOR

command).

C:AISM>>DOPRIOR INDIAN.MAT INDIAN.TXT

and then hit the Enter key.

7. Choosing an Option from a Menu. The machine asks me which of two options to choose,
and I choose the option 1--"Create relational statements”. In this instance, the machine tells me
in effect that | have to create two generic questions. One of them will be looking for a distinct
difference in priority, while the other will be looking for roughly equal priority. Accordingly, in

developing the first generic question:
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When it asks for R1, | enter IS
When it asks for R2, | enter OF DISTINCTLY HIGHER PRIORITY THAN
When it asks for R3, | enter ?

NOTE:  While entering this information, the screen asks me whether | want
more lines, and whether | want to keep the displayed entry. The user
should appreciate that the ISM program is written in such a way that
when the user is asked to type in text information, the user should type
only one line, and wait until the program asks you if you need more
lines. Then you should type in the next line, and so on. If you don't fill
up the line that's okay. The machine will later put all your lines
together into an integrated text presentation. When the machine asks if
you want to keep the entry you have just finished, it is giving you the
opportunity to edit it further immediately before putting it in the text
file.

Also note that unless you use only capital letters in response to queries,

the machine will ignore your responses. So use the Caps Lock before
continuing.

When the machine asks me for information on the second generic question, it asks if the
first and third entries will be the same as for the question that I just formulated, and |
answer Y. Itisonly in the R2 part that | make a change, and | enter:
OF ROUGHLY EQUAL PRIORITY WITH
Then I answer the remaining routine questions in order to proceed.
8. Limited Set Size. The screen then reveals that | am allowed up to 85 elements in the element
file. (The program has automatically put me in the position of starting to carry out the second
option (see 7 above).

9. Responding to Queries. Several questions appear in sequence on the screen and | respond Y
to each of them and hit the Enter or Return key.

10. Typing in the First Element. The machine now asks for element #1. | type
LACK OF ADEQUATE AND RELIABLE COMMUNITY COMMUNICATION

11. More of those Thrilling Queries. Once again the machine asks if I need more lines and |
reply NO, then it asks if | want to keep the element I entered and | reply YES, and then it asks if
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I want to continue with another element, and | reply YES. [l reply by typing Y or N as prompted
by the screen.]

12. Recycling. I then recycle steps 10 and 11, entering a new element each time, until | have
entered the whole element set that | began with as given in Item 1 above. After | have entered
element #10, and the machine asks if | want to enter another element, | type in NO.

13. Entering File Reference Information. The screen now asks me to type in file information. 1
then enter the following:

ISM FILES LOG ENTRY #2 dated Feb. 16, 1991.

14. Main Editor Options. Next the screen shows me the Main Editor Options. The list is as
follows:

------------ MAIN EDITOR OPTIONS" ------------

0 - EXIT THE EDITOR

3 - EDIT AN ELEMENT

4 - EDIT ARELATIONAL STATEMENT

5- ADD AN ELEMENT

6 - LIST TEXT ELEMENTS IN THE FILE

7 - EDIT AN ELEMENT LABEL

8 - DELETE THE CONTENT OF AN ELEMENT

9 - MODIFY THE FILE INFORMATIONAL STATEMENT

15. Review or Exit Editor ? If | have done everything correctly to this point, I don't need to do
any editing, so | will press 0 to Exit the Editor. However if | did need to review, | would choose
Option 6 followed by Sub Option 2 in order to change any element statements. If | needed to
revise the generic question, | would choose Option 4 followed by the appropriate sub-option
chosen from those shown on the screen following my choice of option 4.

16. Exit Editor. Next | would exit the Editor by pressing 0.

17. Entering an ISM Command. The screen then shows me the following:

" The word "label" normally refers to the number assigned to an element. The word
"content” refers to the written statement of the element. A generic question typically is formed
from three statements. The term "relational statement™ is a misnomer, but that is what the
programmer chose to use. The symbols chosen for the three statements are R1 R2 and R3
respectively.
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>>>> TYPE AN | S M COMMAND (OR "HELP")
If you type "HELP", the screen will display the ISM Commands.

Note that the ISM Command list is different for the DOPRIOR command than for the
DOMODEL Command. We will only use commands from the following subset:

PR - Prioritize

DIS - Display results in stages

PRM - Print the reachability matrix, and
TE - Terminate the ISM activity

18. Prioritize. 1 now choose the command PR to initate the ISM structuring activity.

19. Responses the Machine Accepts. The machine tells me I must choose one of the four
responses to each displayed question:

Y yes, the relationship is true

N no, the relationship is false'

AB, abort

ED, suspend comparisons to edit and then continue

20. Element Numbers to Start Structuring. Now the screen asks for element numbers. First |
type 1 and hit the Return key. Then | type 2 and hit the return key.

21. Question Sequence’. The following is the sequence of steps that represent the questions,
answers, and new element entries:

" In the above the correct statement should read as follows:
No, the relationship is false OR I don't know enough to believe that the relationship is true.

J | will now use the shorthand symbol >> to represent "of definitely higher priority than" and
the shorthand notation = to represent "of roughly equal priority".
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2 2
Isli>2. N Is6i>3. N Is 35597 Y
Is1=2? Y Is6=3? N Is 65597 Y
Is1>>3? Y Is5>>67 Y Is 8>>9’.) N
Is4>>1? N Is3>>7? Y Is8—9’>' v
Is4=1? N Is 6>>7? Y s 355107 Y
Is3>>4? N Is3>>8? Y :

~ Is7>>10? Y
Is3=4? Y Is6>>8? Y Is 855107 Y
Is3>>57 Y Is7>>8? Y '

22. Request for Next Command. The machine now asks for an ISM Command.

23. Display. I type DIS and hit return to ask for a display of the structural information. This
command will display the structure in a staged format, which is useful for showing priority.

24. Output. The screen display gives the information in tabular form that is needed to draw the
structure. The structure is drawn from this tabular information:

Cycleon 1,2

Cycleon 3,4

Cycleon 8,9

Stage 1 1==>>3
Stage 2 3==>>5
Stage 3 5==>>6
Stage 4 6==>>7
Stage 5 7==>>8
Stage 6 8 ==>>10
Stage 7 10

When we draw the structure that is indicated by the above information, we can use at first
only the stage information, and then we can add on the known cycle components to
complete the drawing, as shown in the following figure:
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“Is of definitely higher priority than”

25. Terminating the Session. Having completed the development of the structure, | type the
command TE to terminate the session. The machine then transfers back to the screen entry
CAISM>>,

This example illustrates the use of the DOPRIOR command.

After you have worked through the example, you should be in a position to do a more complex
example using your own information. Alternatively, if you have available the book A SCIENCE
OF GENERIC DESIGN: MANAGING COMPLEXITY THROUGH SYSTEMS DESIGN, you
might choose one of the structures in Chapter 10 and reconstruct it using the DOPRIOR
command to get practice in using this command.

A2.4.2 Using the DOPRIOR Program With a Set of Old Files. As with the other
programs, this last section of the DOPRIOR deals with the case in which the program is going to
be used with a set of already existing files; for those cases, assuming that you are ready to start
using the software, the associate asuumption and steps are the following:

Assumption 1 Your ISM Files Log contains old files that you wish to use. If this
assumption is correct, identify the names of the files and write them down
to be used in carrying out the steps below. Otherwise, go to A2.4

0 NOW TYPE IN MATERIAL SO THAT THE COMMAND READS AS FOLLOWS:
CNISM>>DOPRIOR FFF.MAT GGG.TXT

except that instead of FFF you enter the name of the old matrix file that you are going to
be using and instead of GGG you enter the name of the old text file that you will use.
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Now hit the Enter or Return key to activate the command.

As a result of this step you may now see a screen display like this, beginning with the
command entered above:

C\AISM>>DOPRIOR FFF.MAT GGG.TXT
C:\ISM>>echo off

1 File(s) copied

NEW STRUCTURE (Y/N)?

Answer the query NEW STRUCTURE (Y/N)?

a) If you plan to create a new structure using the elements contained in the text file given
in the above command, type Y and press the Enter or Return key.

b) If you are not planning to create a new structure using the old file material, type N and
press Enter or Return.

You will see the following screen display:

>>>>Type an ISM COMMAND (OR "HELP")
2

In this case you have two options:

a. If you are familiar with the ISM commands, enter one and continue; otherwise go to
Step b.

b. Type HELP after the question mark, creating the following screen display:

?HELP

and press Return or Enter. You will then see the following screen display of the
commands for use with the DOPRIOR commands:



=== EMBEDDING ELEMENTS

PR - PRIORITY STRUCTURING

PRQ - PRIORITY STRUCTURING WITH SELECTABLE QUERIES
=== DISPLAYING STRUCTURES

DI - DISPLAY MINIMUM EDGE DIGRAPH IN A LEVELS FORMAT
DIS - DISPLAY MINIMUM EDGE DIGRAPH IN A STAGE FORMAT
PRM - PRINT THE REACHABILITY MATRIX

=== SUBSTANTIVE AMENDING

ADD - ADD ELEMENTS

ELIM - ELIMINATE ELEMENTS

AE - ADD EDGES (RELATIONSHIPS BETWEEN ELEMENTS ON THE
MINIMUM EDGE DIGRAPH)

EE - ERASE EDGES (ON THE MINIMUM EDGE DIGRAPH)

=== FORMAT AMENDING

PO - POOL ELEMENTS

EC - ELEMENTARY CONTRACTION

=== TEXT EDITING

ED - EDIT AN ELEMENT OR A RELATIONSHIP

=== END STRUCTURING

TE - TERMINATE

NOTE: ENTER <<RETURN>>TO CONTINUE

Enter the appropriate command and continue.

A2.5 PROBLEM/SOLUTION (RESOLUTION STRUCTURE) ISM SOFTWARE. The
GMU PC Software described above offers the possibility of developing a problematique using a
given element set and a relation such as "aggravates"--to be followed by continued structuring.
This possibility was mentioned earlier in Sec. A2.2, Item 21, "Problem-Options Structure™. (The
GMU PC Software uses the language "problem/solution structure. Chapter 6 uses the language
"Resolution Structure™, which is the preferred name for such a structure. The Resolution
Structure is described in Sec. 6.11. The reader who wishes to develop a Resolution Structure
should read Sec. 6.11, before proceeding to the outline of the description of how to use the GMU
PC software for this purpose, which begins in the next paragraph.) The continued structuring
allows for a second element set comprised of potential conditions that could alleviate one or
more problems contained in the problematique. In this section, an explanation is given of how
this feature can be used. An artificial example will be used to illustrate the feature.

269



A2.5.1 Example. Enter the ISM directory with the command ChDir ISM. Now enter
the command DOMODEL Horse.Mat Horse. Txt. Then hit the carriage return. This command
prepares the two empty files needed for this example. We will start developing a Resolution
Structure, by first developing a problematique. It will be created using the element set: {1.
poverty, 2. homelessness, 3. hunger, 4. illness, 5. a headache}, and using the relationship
"aggravates".

1. Entering the Generic Question and the Element Set. Choose option 1 from the menu, i.e.,
"create relational statements”. When the machine asks for R1, enter "Does". When it asks for
R2, enter "Aggravate”. When it asks for R3, enter a question mark. After each of these entries, a
carriage return is needed. Use only capital letters to respond to queries. Answer "N" to the
question that asks if you want more lines. When you are finished with the relational statements,
go to menu option 2, and enter the element set given above. After you have finished supplying
the five elements, you may enter any file reference information you wish to enter. If you are
satisfied with your results, type 0 (zero) to Exit the Editor.

2. Preparing to Develop the Resolution Structure. Now the machine asks for an ISM
Command. Type BO and hit return. Hit return a second time. Now the computer asks if you are
using a subordination relation. Enter N and hit the return key. The machine then asks if you are
constructing a problem/solution structural model, and you answer Y. The machine then asks you
to tell how many problem statements will be used and you respond with number 5 (the number
of elements given in the element set above).

3. Developing the Problematique. Next the machine asks you for an element number. Type in
1 and return. Type in 2 and return. Now the querying begins automatically, and you can
respond to the queries until you have exhausted the possible questions. At this point, you have
completed the problematique.

If you follow the sequence shown below, you can develop the problematique step by step.
1A2?Y, 2A1?Y, 1A3?Y, 3A1?Y, 1A4?Y, 4A1?Y, 1A5?N, 5A1?N.
You can now use PRM to see the matrix on the screen. It will appear as follows:

11110
11110
11110
11110
00001

You can use the DI command to see the structural information, which is:
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Cycleon1,2,3,4

Level #1
1
5

4. Modifying the Relationship. Now use the ISM Command ED to return to the Main Editor.
In preparation for completion of the Resolution Structure, use Command 4 from the Main Editor,
to edit the relationship. In the menu that appears, enter C to prepare to enter a new relationship.
The new relationship can be formed from a generic question like: "Will X help resolve Y"?

5. Entering the Remedial Elements. After you have completed the creation of the new generic
question, return to the Main Editor. Now select Command 5, to add elements to the list
beginning with number 6 and extending through number 8. The remedial elements to be added
in our example will be: {6. wealth, 7. friends in high places, 8. analgesic}. When you have
added these elements, then choose Command 0 to exit the editor.

6. Completing the Resolution Structure. Next you present again the command BO, and the
machine will now ask you questions about how members of the second set relate to members of
the problematique. When the question set is exhausted, you can use the command PRM to see
the binary matrix on the screen, or you can use the command DI to display the structure
containing all 8 elements. Note that in this instance, the arrows from the remedial set to the
problem set represent the relationship "helps resolve”, while the arrows within the problem set
represent the relationship "aggragavates".

If you answer the queries according to the following, you can check results with our
results:
6R1? Y, 6R5? N, 7R1? Y, 7TR5? N, 8R1? N, 8R5? Y.

The information presented in response to the DI command is:

Cycleon 1,2,3,4
Level 1

1

5

Level 2

6 ==>>1

7 ==>>1

8 ==>>5
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The completed structure now shows how the remedial elements act to alleviate the problems
shown in the problematique.

6 > o1
2
*3
7 > ey

A2.5.2 Another Possibility. While the foregoing description has emphasized the
problematique development, it is equally possible to develop an enhancement structure instead of
a problematique. The procedural changes would only involve using an element set and a
relationship that are characteristic of the enhancement structure (Sec. 6.3).
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NOTES

1. The following reference defines "priority structure™ in great detail: John N. Warfield,
"Priority Structures”, IEEE Transactions on Systems, Man, and Cybernetics, SMC-10,
October, 1980, 642-645.

2. Alternatively, if you have available the book A SCIENCE OF GENERIC DESIGN:
MANAGING COMPLEXITY THROUGH SYSTEMS DESIGN, you might choose one
of the structures given in Chapter 10 and reconstruct it using the DOMODEL command
to get practice in using this command.

3. Note that this example is discussed (with more elements) in the book A SCIENCE OF
GENERIC DESIGN, starting on page 245.
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STUDY QUESTIONS
APPENDIX 2. GMU ISM SOFTWARE

1.

2.

What are the three principal software commands in the GMU ISM Software?

When is DOMODEL to be used?

. When is DOCLUS to be used?

. When is DOPRIOR to be used?

. What example can be followed to learn to use the DOMODEL command?
. What example can be followed to learn to use the DOCLUS command?

. What example can be followed to learn to use the DOPRIOR command?

. What example can be followed to learn to use the software to construct a

Resolution Structure?
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APPENDIX 3 GROUP FACILITATION

A consider able amount of discussion has been devoted in this book to the variousroles
involved in Interactive Management. Among therolesdiscussed isthat of thel M
Facilitator. Becausethisis probably the most demanding singlerolein the entire cast, this
appendix has been included to discuss group facilitation. In order to put thisdiscussion in
per spective, four caseswill be considered, asindicated in Table A3.1. The primary purpose
of this consi- deration is to distinguish Case D fiom the other three cases. Thismay assist the
reader to think about the particular situation under review, for purposes of making a
judgment about whether it isappropriateto apply IM to that situation. 1t may aso help
those who are accustomed to working with simple situationsto under stand that thereare
situationsthat do not meet that description, which may require M instead of traditional
practice.

TABLE A3.1
FOUR CASE TYPES FOR GROUP FACILITATION
Simple Situation Complex Situation
UNENHANCED CASEA CASEB
FACILITATION
IM FACILITATION CASEC CASED

Case A. Simple Situation, Unenhanced Facilitation. CaseA refersto asimple problem
situation that providesthe stated rationale for holding a meeting, wher e the facilitator
carriesout the duties of therole without any enhancement. Imaginethat theeisa group
of people and a facilitator to work with them. Suppose that the work environment isa
typical confer- enceroom in which the seats may be uncomfortable, thereislittle display
space (there may be a small blackboard or aflip chart, and passibly a projector, but these
are now so common- place that normally one would not describe their presence as
"enhancement” for thefacilitator, even though they do provide the possibility of enhancing
thefacilitator rde). ThisCasereflects millions of meetingsthat are hdd every year, in
which thefacilitator typically iscalled a” manager” or a"discussion leader”. In many of
theinstances of this Case, the facilitator has already determined a desired outcome from
the meeting, including the key decisions, but may hold the meeting to gain acquiescence
from the participants, to verify any infor mation about which the facilitator isuncertain, or
simply to reveal to the participants what has happened or what will happen. This Chapter
is not intended to provide guidance with respect to Case A.

Case B. Complex Situation, Unenhanced Facilitation. CaseB refersto a complex

problem situation that providesthe stated rationale for holding a meeting (or a series of
meetings), wher e the facilitator carriesout the duties of the role without any enhancement.
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This Case also may betypical of millions of meetingsthat areheld every year, but probably
not asmany millionsas Case A. This Chapter isnot intended to be prescriptive with
regard to how Case B ismanaged. With respect to Case B, this chapter is only intended to
lay out in Section A3.1 the nature of the difficulties that are present (whether the facilitator
understands them or not), and to suggest at least that Case B should ultimately be eliminated
from human activity.

Case C. Simple Situation, IM Facilitation. Case C refersto a ssmple problem situation that
providesthe stated rationale for holding a meeting, wher e the meeting uses I nteractive
Management asthe basisfor the meeting, thereby providing a significant number of
enhancementsthat make the reslution of the problem situation much morelikely, and
which relievesthe facilitator of many burdens. This Chapter is intended to suggest that the
use of Interactive Management is inappropriate for such meetings. For these problem
situations, Case A isthe preferred arrangement.

Case D. Complex Situation, IM Facilitation. CaseD refersto acomplex problem
situation that providesthe stated rationale for holding a meeting (or normally, a series of
meetings). This Chapter is intended to show initially the nature and types of difficulties
facing the facilitator, and to show how IM is designed to eliminate or minimize most of these
difficulties. With enhancement provided through IM, the facilitator's dutiesinvolve a
combination of operations (a) that follow specifically the IM Workshop Plan, and which
placerelatively little burden on the fadlitator (compared to what would be present without
the enhancement), and (b) that require on-the-spot creative activity by the facilitator in
response to a spontaneous difficulty that arises.

A3.1 THE NATURE OF GROUP ACTIVITY INVOLVING COMPLEX ISSUES

Group activity involving complex issuesisthe primary context to which this
discussion of group facilitation isdirected. Such activity involvesthe following difficulties
(the number s preceding the statements are for ease of reference only, and do not indicate
any priority):

1. Thedifficultyinherent in the issueto be discussed.

2. Thedifficulty (escalation) that isadded to the inherent difficulty when a group triesto work together.

3. Thedifficulty brought about by the unsuitability of the working environment that istypically used for
carrying out groupwork (e.g.,the presenceof factorsin the environment that inhibit effective activity such as
uncomfortableseating, exter nal noise that makesit difficult to hear what is beng said, and bad illumination
that makesit hard to see what may be displayed)(e.g., the absenceof factorsin the environment that enhance
group work such aslarge wall spaces for displaying relevant information, properly-functioning visual aid
equipment that does not interfere with other display requirements, a good sound system, computer asdstance
in organizing infor mation for under standing and display, and facilitators who ar e both educated and
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experienced in assisting groups to work effectively on complex issues).

4. Thedifficulty of maximizing the benefit of the presence of informed participants for what is always a
limited period of time (i.e., capitalizing on a scarce resource).

5. The difficulties stemming from variations among participants such as (a) some participants have much
greater power than others (and may be supervisors of other participantsin their organizations), (b) some
participants have much more knowledge about theissue than others, (c) some participants are habitually
inclined to talk much more than others, and (d) some participants may be there because they were ordered to
bethere, and do not really want to be present.

6. Thedifficulty stemming from incorrect presuppositionsbrought to the work by individual actors.

7. Thedifficulty in role maintenance to avoid conflict of interest; e.g., when persons who are supposd to be
facilitating thegroup activity play the role of isaue specialist, and try to presstheir own views on the group,
or to construct solutionsto the issue that reflect only their own perceptions of the issue.

8. Thedifficulty that isknown as " groupthink” among scholarsand "the Abilene Paradox" in some
consulting activity, in which people fail to act in ways that reflect their own potential contributionsto
consideration of the issue.

9. Thedifficulty of managing short-term incomp atibility, e.g., that can arise when the short-term interests of
one participant appear to be incompatiblewith the goal of group productivity.

10. The difficulty of coping with hidden agendas.

11. The difficulty of avoiding fatigue r esolution of issues.

12. The difficulty of avoiding underperformance that occurs when pressureis brought to force-fit activity
within a preconceived and inadequate period of time.

13. The difficulty of organizing and displaying inter mediate group products to the group, in the faceof large
amounts of generated infor mation having variable and (at lead initially) uncertain utility.

14. The difficulty of sequencing group activity involving com plex issues.

15. The difficulty faced by par ticipantsto articulate very well agects of issues that they do not under gand
comprehensively.

16. The difficulty brought about because participants have not had an effective sysems education and,
consequently, lack ardated functional languagefor discussing com plex issues.

Given all of these diffiaulties, it isnot surprising that almost al meetings aimed at resolving
complex issuesfail to resolvethem. What is somewhat surprising is that people continue to
conduct meetings that are unresponsive to all of these difficulties, in spite of the extensive
experience showing that failure is the normal outcome of such meetings.

A3.2 THE POTENTIAL ROLE OF SCIENCE IN RESOLVING COMPLEX |ISSUES

Science hasaroleto play in resolving complex issues. One challenge that must be
met isto create a science that is not only responsive to each of theindividual difficulties

mentioned in Sec. A3.2 but which isresponsiveto the integrated system of difficulties. (There
isalaw fr om systems sciencethat correspondsto what hasjust been said: theLaw of Requisite Var iety.
Basically it saysthat a scheme for resolving a system of difficulties mug be precisly as expansve asthe
expansiveness of the system of difficulties w hich the r esolution isintended to over come.)

Thereader can seethat what has been said sofar in this Appendix incorporates a
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significant challenge, all by itself. And thisiswithout taking into account any difficulties
that arise before and after group activity involving facilitation.

While all of the difficulties mentioned accrue to Workshop activity, and while all ar e diffi-
cultiesthat a group facilitator ispotentially likely to encounter, it does not follow that all of
these difficulties must be resolved by the facilitator. 1f that wer e the case, woe be unto the
unfortunate soul who (a) is aware of all of these difficulties and (b) who triesto resolve
them without any assistance!

Oncethedifficulties can beidentified, the following strategy springsinto view. A goal of
science should be to discover how to relieve the facilitator of all of those difficulties that can
be overcome, leaving to the facilitator only those that cannot be handled otherwise; and,
even for thelatter, to weaken the power of those difficultiesto overwhelm the facilitator.

Sever al ways come to mind wher eby sdentific studies can contributeto thisgaal. First, the
time before the workshop isheld offersthe possibility of carrying out a variety of activities
to eliminate or relieve many of the difficulties. Second, it may be that the processes
available for use (and often promoted for use) in conducting a workshop can vary
tremendously in termsof their rdative capacitiesto eliminate or weaken many of the
difficultiesgiven in Sec. A3.1. If scientific study can identify criteria for selecting among the
vast array of potential processes only those that, collectively, are responsive to the difficulties,
the chosen processes can be learned and managed by the facilitator. Moreover, assistantsto
thefacilitator can take on processradesthat diminish theamount of the effort which the
facilitator must provide from personal energy and resource. Also in aspectsthat involve
recor ding, organizing, and displaying lar ge amounts of infor mation, the modern computer
can be expected to play a significant role.

[llumination and resolution of many of theseissuesis an appropriate rolefor scientific
study. Isthereany other clear avenueto improvement?

A3.3 HOW INTERACTIVEMANAGEMENT RELATESTO THE DIFFICULTIES

Table A3.2 shows each of the difficultiesidentified in Sec. A3.1 and how Interactive
Management isresponsive to that difficulty. Following the discussion of the contents of the
Table, it will be possibleto see what difficulties (challenges) remain for the facilitator to
deal with during an IM Workshop after all of theremediesthat IM provides have been
exhausted.
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TABLE A3.2
DIFFICULTIES AND MEANS OF RESOLVING THEM

Item Short Description of IM Means of Resolving

No. the Difficulty the Difficulty

1 Inherent in the Issue Workshop Plan; WhitePaper; IM
Wor kshops

2 Group Working Together Workshop Plan; Workshop Staff
Training; IM Broker Activity

3 Unsuitability of Working Specially designed and equipped

Environment wor king environment
4 Maximizing Benefit of Presence of Facilitator hascomplete control of the
Informed Participants Wor kshop processesand process

sequences, which aredesigned in the
Workshop Plan

5 Variations Among Participants All processesthat facilitator usesare
designed to develop and maintain
participant symmetry within the group

6 I ncorrect Presuppositions Processes bring out ideas which are
then clarified, edited, and tested in
terms of relationshipsto other idess,
processes strongly encour age dialog
for purposes of correcting
misper ceptions; processes develop
productsthat illuminate per ceptions

7 Role Maintenance Roles are car efully defined, and actors

performancesareevaluated in terms
of their adherenceto role definitions;
actors areinformed ahead of time of
the nature of therolesthey are
expected to play
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Groupthink

Processes and faalitator actions
preclude the possibility of groupthink;
experience in many wor kshops shows
thisto betrue

Managing Short-Term
I ncompatibility

Thefacilitator must deal with this
personally, but the task of doing sois
greatly eased because of removal of so
many other burdensthat otherwise
would haveto be dealt with by the
facilitator

10

Coping With Hidden Agendas

The processes areso thorough and the
productssorevedingthat it is
impossibleto interject hidden agendas
in any significant way

11

Avoiding Fatigue Resolution

Thefacilitator must takethe
responsibility for asauring that this
does not happen (eithe becausethe
participantsor thefacilitator are
fatigued); thisdifficulty isgreatly
eased by the design of a facility that
eliminates the most common sour ces of
fatiguein group work

12

Avoiding Time-Pressure Impact on
Performance

The Workshop Plan must incorpor ate
contingenciesrelated to time
uncertainty; the facilitator must not
violate the processes to save time; the
sponsor must have adequate advance
knowledge of the reasonsfor thetime
uncertainty
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13

Organizing and Displaying
I nformation

The processes aredesigned to take
maximum advantage of the computer
in organizing theinformation and
printing out directionsfor the
appropriate displays; the products of
group work are designed to present
patternsthat reveal the hitherto
unknown structures of the key
information components of the issues;
processes can be stopped and restarted
at known points because of computer
storage of results of each small step

14

Sequencing Group Activity

Each processisdesigned to provide
automatic sequencing of group
activity; in the structuring work, the
computer optimizesthe question
sequences with an algorithm to
provide highly efficient question
sequencing; the facilitator does not
have to make short-term decisons
concerning next steps, where
significant changesin direction are
made, they areeither anticipated in
the Workshop Plan, or areworked out
outside the group activity by an
executive group consisting of the IM
Broker, the M Facilitator and,
perhaps, the IM Workshop Planner;
groupsare never asked or allowed to
try to decide on activity sequences
during aworkshop; their knowledge is
used in developing the Wor kshop Plan
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15 Lack of articulation capability The processes (a) provide for asking
many questionsof the participants,
each question being highly-focused;
(b) provide staff help in eiting
statements, to bring out author's
intended meaning; (c) providefor
designing questions carefully, and
testing them beforea Workshop is
held. Alsoit isdesirableto provide
multilingual workshop staff when

appropriate.

16 Lack of systems education It isfeasible to put all of the
mathematicsin the computer
programs, to preclude any
requirement on participantsto know
the mathematical process details; to
design and use only processesthat do
not demand process knowledge, but
only demand someknowledge of the
issue; and to striveto influence
educational institutionsto develop
systems programsin their institutions

To facilitate the discussion of therather extensive content of Table A3.2, the means of
resolving the various difficulties can be sorted out as a set, and a matrix can be constructed
to indicate the application of them to the varioustypes of difficulty. Table A3.3 provides
thisinformation.
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TABLE A3.3
MEANS OF RESOLVING RELATED TO ITEMS OF DIFFICULTY

Item Numb er of Difficulty

Means ofResolvi]lg 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Wor kshop Plan X | X | X X X X

White Paper X X X X X

IM Workshop X | X | X X | X | X X X [ X | X
Workshop Staff X | X | X X X X
Training

DEM OSOPHIA X [ X | X X [ X | X X [ X X [ X | X | X
Environment

Workshop Processes X X | X | X | X [X X | X | X | X
Workshop Process X X | X | X [ X |X X | X [ X [ X [|[X

Seguence

Workshop Products X X X X X X | X
Role Definition and X X X X X X X | X X X X X X
Acceptance by Actors

IM Broker Activity X [ X | X | X | X [X |X]|X X | X [ X X | X | X
Client and Sponsor X | X | X X | X X | X [ X

Awar eness of IM

Careful consideration of the contents of these Tables A3.2 and A33, in thelight of the
design science and thelearning that has come from many applications, leadsto the
conclusion that the IM facilitator can besaid to have two kinds of responsibilitiesin the

Workshop. Thefirst typeinvolves pre-Workshop preparation, to take maximum
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advantage of the bendits provided by the various meansthat IM offersfor resolving the
difficulties. The second typeinvolves becoming mentally prepared to deal on the spot with
ltems9, 11, 12, and 14. Thesefour itemsare, respectively, Managing Short-Term
Incompatibility, Avoiding Fatigue Resolution, Avoiding Time-Pressure Impact on
Performance and Sequencing Group Activity (only in thos instances where, for reasons
that become clear asthe Workshop evolves, the sequence of activities needsto be
redesigned in order to complete the Workshop most effectively). In coping with Item 14,
which may only arisein a small percentage of Workshops, the IM Facilitator relieson
assistance from the IM Broker, but not on the group of participants, who are not expected
to provide processguidance. ThelM Facilitator may aso anticipate some staff help (if
requested) in dealing with Fatigue Resolution and Time-Pressure | mpact on Performance.
ThelM Broker may also assist in sensing or planning with respect to these items whilethe
Workshop isin progress. ThelM Broker should generally remind the M Facilitator that a
break in group activity should be called for whenever it appearsthat these difficultiesare
beginningto arise.

A3.4 PROTOTYPESOF BAD FACILITATION

Observation of variousfacilitators and groups over a period of many year s enables
theidentification of what might be called " prototypes of bad facilitation" . Possibly no one
who fits one of these prototypical styleswould remain in a facilitating role for very long.

Y et some facilitator s will approach thedescriptions given.

B Typel: ThePureTekkie. ThePureTekkie(theword "tekkie" hascomeinto usageto
represent someone who is heavily oriented to technology exclusively as the means of solving
all problems; but it may also be used just to identify someone who has a technical
education), who has eyes only for technology, sees facilitation asfollows. Every partidpant
isgiven acomputea and printer, and a sa of buttonsto push to rdlect various
contingencies that may arisein a meeting or workshop. For the Pure Tekkig none of the
difficultiesgiven in TableA3.1isvery significant, aslong asthetechnology is provided.

The Pure Tekkie believesthat peoplefall into two classes: (a) thosethat sharethe Pure
Tekkie'slove of technology, and ther eby communicate with the same language as the Pure
Tekkieand (b) thosethat don't. Only peoplein class A areworth spending time with.

The Pure Tekkie believesthat the kind of graphicstypically generated or used by other
tekkiesreally communicates, at least to everyonein class A, and that those in class B should
not attempt to read the graphics. Also the Pure Tekkiethinksthat it isantisocial to
guestion any graphics products.
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If someone'shouseison fire, and the PureTekkieiscalled on to fight thefire, only to find
that the house that ison fireis outside therange of the fire equipment; the Pure Tekkie will
nevertheless activate all the technology and start to pump water onto a house near thefire
hydrant, although it isnat on fire and not threatened by thefire at the other person's
house.

B Type2. ThePureBehaviorist. The Pure Behaviorist (a per son whose whole focusin life
ison human feelings, knowsnothing of languages othe than prose and " body language” ,
knows nothing about graphical communication, hates all technology except possibly that
which is essential to that individual'slife style and who doesn't think computer s have any
sensiblerolein life) believesthat any isue, ssmple or complex, can be dealt with in a group
facilitated by the Pure Behaviorist. Alsothisindividual tendsto believe that none of the

participants are capable of resolving the issue, because they lack appropriate

under standing of the human aspects of the situation. However the Pure Behaviorist thinks
that in the processof facilitating it will be passible to conceivea resolution that can be
passed on to the participants, and which will involve their own thoughts, appropriately
organized to reflect the human aspeds of the situation.

B Type3. ThePure Systems Thinker. The Pure Systems Thinker doesnot seethereal
issue as one of resolving a complex issue brought by the participants. Rather thereal issue
isto enhance the sensitivity of the group to systems concepts, and to make them awar e that
they are never going to resolve the problem until they also become Pure Systems Thinkers.
Facilitation isan exposureto a personal philosophy constructed by the Pure Systems
Thinker, and a mode of abstract communication that involves Venn Diagrams with many
overlaps and very high-level concepts attached to the components of the Venn Diagrams.
Success is measur ed by the depth of deferential adulation that is produced by the activity.

B Typed4. TheAction-Oriented Manager. TheAction-Oriented Manager under stands
that the world continues only if decisions flow rapidly. All situations, no matter what their
nature, should be resolvable by a meeting that lasts no longer than one hour. Moreover,
the resolution should not require more than one page to express. It should be possible to
make one phone call to theright person and get the action taken that is needed to resolve
the situation.

B Type5. Thelmproviser. Thelmproviser draws great personal satisfaction from
inventing on the spot. The Improviser typically provideslip savice at best to the Planning
Phase. If the Improviser isinvolved in a Planning Phase, the outcomes of the work will be
treated with minimal interest. Thistype of facilitator does not think about much other
people' s needs and concerns. The staff of a workshop that isrun by the Improviser will
find it very difficult to provide the services needed from them, because they areconstantly
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being surprised by thetwists and turnsintroduced by the Improvisa. Thelmprovisea is
also insensitive to the behavioral aspects of process designs, and is unawar e of violations of
behavioral conceptsthat are designed into the processes. The Improviser'sinsensitivity to
the importanceof the Planning Phasemay be mor e than matched by insengtivity to the
Followup Phase. Theideathat the products of a workshop could be systematically used to
bring about changein a Followup Phase may not be nearly asinteresting to the Improviser
astheideathat another workshop should be held, to provide more opportunities for
improvising.

The Improviser ishighly vulnerable to severe reactionsin some workshops. Thisis because
the Improviser may get a false sense of security by running some successful wor kshops
wheretheimprovisation was at a minimum. In the early days of working with IM, the
Improviser may have had experienced people assisting in the planning and conduct of the
wor kshop activity, and they may have helped the Improviser significantly to avoid pitfalls
by detecting them when they begin to arise.

Later on, when the Improviser lacks such support, it isalmost a certainty that situations
will be encounter ed where the Improviser encounters significant opposition if not
revolution, and thisisalmost totally predictable from a knowledge that the mproviser will
violate behavioral process designs, without knowing that it is happening; whereupon all of
the foresight and experience that went into creating such designs (partly to protect the
facilitator from such events) are unknowingly dispensed with.

Facilitatorsand Prototypes. Facilitators may have some of the attributes of thesefive
prototypes. To the extent that they approach any one of them in a Case D situation, they
arelikely to generate activity that is counter produdive and based on inadequate thought
which may be widely disseminated.

Thewell-prepared M Facilitator will differ substantially fromall five prototypes. The IM
Facilitator will incor porate a mix of technology application, humanistic concerns, and
systemsorientation. Theurgeto beinventive and creative (just for the sake of drawing
per sonal satisfaction) will be suppressed in deerence to adherence to theory and
experience; and an interest in an ultimate action based on effective, efficient exploration
will always bein the mind of thisindividual.

A3.5 BECOMING AN IM FACILITATOR
How does a per son become an effective IM Facilitator? One of thereasonsfor
introducing the five bad prototypesin the previous section isthis: each of thefive

prototypes suggests a different challenge in terms of becoming an effective IM Facilitator.
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So by choosing each of the bad prototypes as a starting point for discussion, it becomes
possible to describe how to become an IM Facilitator from five different points of view.
The alter native of treating the question of how to become an dfective IM Facilitator asa
general abstract question, without refer enceto theinitial condition of the person, seems
much less attractive. Since peoplevary tremendoudly in their attributes, educational
backgrounds, attitudes, pre udices, etc., it appearsthat a discussion centered around each
of the bad prototypes will provide thereadea with both the incentive to make an assessment
of the person in question, and to envisage a set of options from which a composite
educational and/or training program might be constructed that would betailored to a
particular person.

A3.5.1 ChangingthePureTekkie. Theprimary components of the process of
changing the Pure Tekkie arethese: (a) sensitizing theindividual to human beings, (b)
developing the skill of thinking about how to serveneeds of other human beings, (c) helping
theindividual learn theimportance of articulating assumptions, and exposing those
assumptionsto review and criticism as a lear ning experience, (d) developing a willingness
to identify, learn and under stand high-quality products of social scienceresearch, (€)
gaining an in-depth insight into the vagaries of language and the need to distinguish
between uncommunicative jargon and car efully constructed concepts, (f) developing an
under standing of the sever e shortcomings of long-standing modes of technical graphical
communication,

(g) developing a skill in adapting vocabulary sdectionsto fit particular audiences, (h)
gaining the capacity to exercise per sonal mastery skillsin a conscious way, with due regard
for those people with whomtheindividual interads, and (i) gaining an appreciation for the
essential aspects of scientific development in general, as opposed to ad hoc literature that
has not been subjected to careful scientific scrutiny.

For the Pure Tekkie, works such asthose in References 1-5 inclusive are seen asrequired
reading. When the Pure Tekkie has gained enough behavioral sensitivity to try facilitating
an IM Workshop, it will bevery desirableto videotape the proceedings. Later on, avery
valuable exercisein developing the individud will involve going back over the videotape
and calling attenti on to various behaviors of theindividual and the consequencesin terms
of group activity. The combination of reading and practice followed by critique may go a
long way towar d developing the Pure Tekkieinto a different kind of person, capable of
being an effective IM Facilitator.

A3.5.2 Changingthe Pure Behaviorist. The Pure Tekkietendsto concentrate on
production of resultswithout regard to thehuman aspects, and certainly without any sense
of how important the human aspects arein terms of attaining a high-quality produd. The
Pure Behaviorist, on the other hand, does not incor por ate the quality of a tangible product
asaprimary factor in measuring success. The Pure Behaviorist isoften uninformed about
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key findingsin the social sciences. Instead, thisindividual may know many, many findings
of social science which are disorganized and do not provide any basisfor choosing among
courses of action. The Pure Behaviorist may be concealing a strong inferiority complex
about social sciencein general, and using avery other-oriented approach and style partly
to hide this perceived shortcoming in the social sciences The Pure Behaviorist will almost
always lack knowledge in analytic philosophy, while sometimes having a badkground in
statistical data analysis.

The Pure Behaviorist will need sooner or later to comprehend that while much of what
passes for social scienceisnot science and not social, nonethelessthere are key findings
from social science that are absolutely critical to effective group work on complex issues.
By learning what thesekey findings are, and understanding their pivota rolein group
productivity, aswell astheir pivotal rolein producing deep satisfaction with achievement,
the Pure Behaviorist can gradually lose any sense of deficiency stemming from per ceived
poor outcomes from social science. Among the key concepts from social scienceisthat of
role and actor filling a role. 1n the personal roleasan individual, the social scientist must
learn personal mastery. Thismeansthat it isnecessary to be consciously awar e of how to
self-restrict behavior to playing a particular role and, in addition, to know when it may be
appropriateto leavethat role for another in thelight of a well-founded rationale.

The Pure Behaviorist will also need to learn the fundamentals of formal logic, and
comprehend how thecomputer makesit possibleto assis human beingsin arriving at well-
structured, novd information patternsthat reveal new kinds of under standings, including
under standings of social issues. [A possible long-term, side effect of such learning isthat
the Pure Behaviorist might become active in refor ming the organization of poorly
structured social sciences such as economics, e.g., along lines suggested in Reference 6.]

With a new or renewed sense of theimportance of certain social science findings, and with
an under standing of how logic complementsintuition (such as could be partly developed,
e.g., by reading Reference 7), the Pure Behaviorist can begin to practice IM Facilitation.
Asin theinstance of the Pure Tekkie, videotaping followed by appropriate critique will
help develop personal ability to be effectiveasan IM Facilitator.

A3.5.3 Changingthe Pure Systems Thinker. All five of the prototyperoles
described offer severe challengesin terms of changing into effective IM Facilitators. Each
challengeisdifferent. The Pure Systems Thinker hasto be willing to learn how to move
into a completdy different frame of thought where such things as detailed tasks and
success measures enter the dialog in an operational way. In other words, specific
performance must be addressed. Unlikethe Pure Behaviorist, the PureSystems Thinker is
almost totally convinced that hisor her field possessesthe key to all knowledge, and if that
key wer e only accepted, all the detailswould surfacein shining form. Whilethe Pure
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Behaviorist may nat have confidence in any school of thought from the social sciences, the
Pure SystemsThinker will have great confidencein just oneschool of thought fromthe
systems sciences. Both share the same deficiency, in that they are both myopic; however
from a behavioral point of view the Pure Behaviorist needsto be shored up, and the Pure
Systems Thinker needs to be decimated (with the minimum possible pain but with some
pain, nonetheless).

If the Pure Systems Thinker can begin to seethat the systemsfield isorganized into
disconnected global modelsthat (a) don't connect very well with each other and (b) don't
connect well at all with any kind of practice, the natural motivation of the Pure Systems
Thinker to appreciate high-level abstractions may possibly be tapped at a level of
integration that had previously only been vaguely imagined. Among other things, it may be
found possibleto integrate the abstract with the specific, to integrate the cosmos with the
behavior of individual human beings.

Old philosophical argumentstend to forcesystemsthinkersinto particular thought
patterns. For example, the long-discussed distinctionsbetween realism and nominalism
seem to be very counter productive when individualsinsist on one extreme podtion or the
other. It may bepossibleto strip away the sometimes damaging classical argument
between realists and nominalists which are(even today) found highly-entrenched in
different branches of the so-called " systems community" , in light of the fact that
unprovable arguments repeated for the millionth time merely absorb intellectual resour ces
that might be honed to become contributory to improving the human condition.

For the Pure Systems Thinker, it may be best smply to movetheindividual directly into an
IM Facilitator role, videotaping all thewhile, and then subject theindividual to avery
thorough and car efully conceived critiasm that not only revealsthe defectsin the
individual performance, but tiesthem to components of unproductive parts of systems
thinking. In thisway the Pure Systems Thinker meetsthereal world on itsown terms.
The outcome of such an event, repeated several times, isnot predictable at the individual
level; but the possible outcomes seem to be twofold: (a) either the individual will withdraw
and revert to themore comfortable original state or (b) theindividual will bereborn, and
will begin to see waysto use the long-possessed ideasin constructive applications; in which
case the whole effort will have been well-worth the energy that went intoit.

A3.5.4 Changingthe Action-Oriented Manager. Some prescriptions are necessarily
speculative. While all of the prototypes offer special challenges, none of which are easy to
carry out, the Action-Oriented Manager poses a particularly difficult challenge: that of
gaining access to that individual long enough to start any change process. The Action-
Oriented Manager, in somerespects, isa combination of the Pure Behaviorist and the Pure
Tekkie. Thisperson believesthat things can be donerapidly, and that management can
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causethe appropriate behavior to take place quickly. This person also believesthat
technology isthe resour ce cord through which ties are made to other actors whose response
can be programmed.

From the cognitive point of view, thisindividual should be requiread to study case after case
of failurein projects, many of which can be unambiguously traced to behavior of the type
this person exhibits. Case storiesin the press, especially in the financial press, coming from
lar ge cor porations and lar ge gover nment attest time after time to the futility of thiskind of
individual behavior. They also attest to its prevalence, and to the ability of thistype of
individual to survive repeated mistakes having major deleerious consequences.

The challenge seemsto beto makethisindividual awar e of the pervasiveness of bad
consequences of thistype of behavior. If thisparticular hurdle can be navigated, the high-
energy level of thiskind of individual may beredirected to a new kind of pacing. The goal
would seem to beto slow thisindividual down until the point isreached where high-quality
action plans are available, whereupon the particular talents of this personality may be
mor e effective at producing those results than per sonswho attained the facilitation
capability beginning from one of the other prototypical types.

Once this person has become convinced of the bad effects of the management style on
complex issues, and seen and under stood many high-cost consequences of such behavior (of
which Reference 8 indicates a few), it may be possible to move thisindividual into a

per formance mode directing M Wor kshops, again with videotaping followed by critique.

A3.5.5 Changing the lmproviser. It may betruethat not all personalities can be
changed. Thelmprovisersof theworld provide many valuable aspectsto human activity.
Whether they should ever become IM Facilitatorsisan open question. In any event, the
most basic idea concer ning the Improviser isto protect that person and all those who
become engaged with that person from the thoughtless actsthat precipitate bad outcomes.
Thelmproviser isin the best position to allow thisto happen. Rather than try to solve
some deep-seated psychological issuesthat bring out the behavior exhibited, it may be best
if the Improviser will simply:

(a) acknowledge openly the pathology that is exhibited

(b) vow torefrain from IM facilitation unless an appropriate Workshop Plan
has been prepared and approved by the Improviser

(c) give up all rightsto change direction during an IM Workshop, assigning these
rightsto another individual who isavailable at all timesto provide
necessary decision-making

(d) vow to construct a workshop followup plan before ever starting a workshop,
so that those who are motivated to provide assistance to the Improviser
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will not be deprived of their desireto see change take place

The possible benefits of viewing videotapes of per formance have not been investigated
significantly for the Improviser. If opportunitiesto do so appear, it should be interesting to
see what might be accomplished.

A3.6 CONCLUSION.

This Appendix has described an interacting collection of difficulties associated with
the achievement of high-quality results by groups working on complex issuesunder the
guidance of afacilitator. The contributionsthat | nteractive M anagement can make to
resolving these difficulties have been set forth. The vast majority of the difficultiesare
responsive to the Inter active M anagement system. All of them rely on awell-prepared IM
Facilitator, but the bulk of what the IM Facilitator needsto do can becomerelatively
standard, though not entirely routine. Only afew of the difficulties require specific
invention on the spot by the IM Facilitator, in contrast tothe situation that would hold
without M.

Because few people ar e presently prepared to serve asIM Facilitators, this Appendix has
also discussed waysto prepare peopletofill that kind of role. The strategy used to carry
out this discussion wasto describe five (non-existent, but indicative) extreme kinds of
person, having particular deficienciesin their personswhich haveto be modified before
they could be effective IM Facilitator. It was suggested that people who actually wish to
become IM Facilitator s share some of the deficiences of these bad prototypes. Thereforea
suggested approach to changing each of the bad prototypesindividually might provide
useful information to usein planning a development program for any particular individual
who could relate in some way to the prototypes.

Suggestions wer e offered for programsto make the necessary changes. The avenues of
change are (a) reading, (b) talking to people who are able to diagnose difficulties, (c)
carrying out IM Facilitation in particular trial cases, using videotapeto providearecord
for later review, and (d) developing sufficient personal mastery to allow the individual to
develop better self-understanding and use this newly-developed insight to practice
behaving in new waysthat develop the talent of theindividual to function as an effective
IM Facilitator.
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STUDY QUESTIONS
APPENDIX 3. GROUP FACILITATION.

1. What five case types are used to distinguish IM Facilitation from ordinary fadlitation?
2. When isIM Facilitation needed?

3. How many factors make group activity involving complex issues difficult?

4. What isdonein ordinary meetingsto deal with the factors of difficulty?

5. What should be expected from a science aimed at overcoming the difficultiesinvolved in
group activity?

6. Should the M Facilitator be expeded to resolve all of the difficulties assodated with
group activity?

7. How many means o resolving the factar s of difficulty have been identified?

8. Describethe" puretekkie".

9. Describethe" pure behaviorist” .

10. Describethe" pure systemsthinker" .

11. Describethe" action-oriented manager” .

12. Describethe" improviser™ .

13. How should the IM Fecilitator relateto the five prototypes of bad facilitation?
14. How can thefive prototypes be changed?

15. Which of the factors of difficulty require specific invention on the spot by the IM
Facilitator?

16. What four avenues of change can beincluded in programsof IM Facilitator training?
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APPENDI X 4 CASE STUDY: DEFINITION OF
ANALYTICAL POWERTRAIN

This case study of an application of IM isintended primarily toillustrate the use of
problematiquesin inter preting complex situations. Secondarily, it isintended toillustrate
how theinter pretation of the problematique relatesto other information that may be
produced during an IM Workshop.

A4.1 GENERATINGAND CLARIFYING THE PROBLEM STATEMENTS.

During aworkshop aimed at defining what is meant by " analytical powertrain”, an
NGT session was held todevelop alist of problemsin response to the following triggering
question:

"What problems (technical and/or cultural) should be anticipated in developing and
implementing Analytical Powertrain?"

In responseto thisquestion, the participant group generated and clarified 127 problem
statements, reflecting their views of problemsthat should be anticipated.

A4.2 PLACING THEPROBLEM STATEMENTSIN CATEGORIES.

Following the clarification of these problems, an | SM session was held to categorize
these problems, in responseto a generic question like the following:

""Does Problem A have significant attributes in common with Problem B?"

If the answer to thisquestion is"yes', thetwo problems are placed in the same (initial)
category. If theanswer is" no", the problemsare presumed to reside in different (initial)
categories. When a sufficient number of sets has been generated, the participant group is
asked to assign tempor ary namesto the various sets. These tentative names of categories
are used to refine the assignmentstocategories. During thisrefinement, the names of the
categories may be changed. After all of the problemshave been placed in named
categories, thecomputer isaskead to print out the Problem Field.

Table A4.1, Problem Field for Analytical Powertrain, showsthe fourteen category names

selected by the participant group. Under each category nameislisted the problemsthat the
participant group decided properly belonged in that category.
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A4.3 STRUCTURINGA SUBSET OF THE PROBLEMS.

Asexplained elsewhere, aspart of the NGT process, each participant isasked to
vote privately on which five of the total set of problemsis deemed by that participant to be
the most important fivein thetotal set. Moreover, having selected the " top five", each
participant isasked to rank order them according to relative importance.

When the participating voting records ar e available, it becomes possible to split the total set
of problemsinto two parts. Part 1 consists of those problemsthat received at least one vote
from at least one participant as being in thetop fivein terms of importance (the " selected
problems"). Part 2 consists of thoseproblemsthat received no votes from any participant
asbeingin thetop fivein termsof importance. In this case study, 35 of the 127 problems
became seleded problems.

A4.3.1 Composite Problem Ranking. It ispossibleto form an initial composite
ranking of problems, based on the participant votes. In for ming this composite, one may
assign aweight of 5to atop ranking, a weight of 4 to aranking of second, a weight of 3toa
ranking of third, aweight of 2 to a ranking of fourth, and a weight of 1to aranking of
fifth. Following this procedure, total scores may be obtained for each member of the Part 1
subset.

A4.3.2 CompositeCategory Ranking. Once scores are available for each of those
selected problems, a composite soore can be obtained for the problem categories by ssimply
adding the scoresfor each of the problemsin the category. Table A4.2 shows, for each
problem category, thetitle of the category, the number of selected problemslying in that
category, the weighted importance score for the category, and the rank of the category.

Table A4.2 doesnot show all 35 of the selected problems, because time did not permit the
structuring of all 35. The number of problems actually structured in the Problematique
wastime-limited to 26. These 26 were among those receiving the highest scoresin the
composite ranking of problems.

The 26 selected problemsthat appear in the Problematique came from eleven of the
fourteen categories, as Table A4.2 shows. Three of the fourteen categories are not
represented in the Problematique.

The numbers shown in parenthesesin thefirst column represent the number of problemsrepresented in that category. Table A4.1
showed that therewere 14 problem categories. Of these only 11 received a weighted score different from 0. AsTable A4.2 indicates,
three of the categories stand out from thered. Thesethree categoriesare: i) INCOMPLETE SCOPING/PLANNING, ii) LACK OF
READINESS FOR TECHNOLOGY and iii) INEFFECTIVE MANAGEMENT PARTICIPATION.

Aswewill see, after discussingthe problematique, the priorities on categoriesthat Table A4.2 suggest are not readily ustained as
additional learning takes place.
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VOTING ON PROBLEM IMPORTANCE

TABLE A4.2

PROBLEM CATEGORY

WEIGHTED IMPORTANCE SCORE

RANK

D. INCOMPLETE
SCOPING/PLANNING (Six)

50

B. LACK OF READINESS FOR
TECHNOLO GY (Four)

22

G. INEFFECTIVE
MANAGEMENT
PARTICIPATION (Two)

19

C. MISPERCEPTIONS ABOUT
TECHNO LOGY (Three)

N. SOFTWARE DEVELOP-
MENT CONCERNS (Three)

H. CURRENT OPERATIONAL
CONSTRAINTS (One)

L. DEVELOPMENT RE-
SOURCES CONCERNS (One)

7 (tie)

M. USER PARTICIPATION
CONCERNS (One)

7 (tie)

A. CULTURAL BARRIERS
(Two)

7 (tie)

F. LACKOF IMPLEMEN-
TATION TOOLS STANDARDS
(One)

10 (tie)

1. LACK OF
SKILLS/TRAINING (Two)

10 (tie)

E. IMPLEMENTATION RISKS;

J. MISSING APPLICATION
KNOWLE DGE; K.
MAINTENANCE CONCERNS
(All, Zero)

lowest
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A4.3.3 Structuring the Problematique. The 26 problemsthat were structured were
inputsfor thel SM session. The generic question used in that session was

""Does Problem A aggravate (make more difficult) Problem B?"

In clarifying this question, the participant group wastold that they should suppose that
problems A and B (which they had identified previoudly) are both troublesome. Now
suppose that problem B happensto beafire. |f someone throws gasdine on thefire, this
aggravatesthefire, causing it to become more troublesome in a variety of ways. It isin this
sense that the group isasked to decide whether a certain problem aggravates another
problem.

Asa result of thefacilitated, computer-assisted, | SM process, the group was able to
develop a Problematique for the Analytical Powertrain, which isshown in Figure A4.1.

A.4.3.4 Overlaying the Problematique With Problem Categories. Figure A4.2
showsthe Problematique a second time. In constructing Figure A4.2, additions have been
made to the drawingthat appeared in Figure A4.1. Specifically, beside each prablem in the
problematique there has been added a capital letter showing the problem category to which
that problem belongs.

This change has been made in anticipation that, while the Problematique can be used to see
how an individual problem aggravates other problemsor isagg avated by other problems,
or both, it isalso possible to make such an interpretation in terms of the problem
categories.
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A4.4 INTERPRETATION OF THE PROBLEMATIQUE.

The Problematique isthe most rdevant sour ce of inter pretation of the results of the
case study. Herearethereasons. First, it is the only product that shows how the problems
are interrelated. Second, because of this, it is the primary basis for understanding how the
effects of work done to diminish problems propagates into the total program. 1, for example,
someone diminishes a certain problem, but does nothing to diminish those other problems
that have been aggravatingit, it isvery likely that the prablem that was diminished will
make a strong comeback, and nothing useful will have been accomplished; while time will
have been lost. Theinterpretation of the Problematique isintended to over come that
possibility. Table A4.3showsthe compositeresultsof structural analysis of the
Problematique We will now discuss how thisanaysiswas carried out, and how thedatain
Table A4.3 can beinte preted.

A4.4.1 Position Scorefor Problemsand Problem Categories. The Problematique
placesproblemsin stages. A problem lyingin thefirst (Ieftmost) stage has the potential to
aggravate all of the problemslying to the right to which it connects. It is strategically
positioned to aggravate. On the other hand, a problem lying in thelast (rightmost) stage has
no such power. It is vulnerable to significant aggravation from the left.

For thesereasons, position isa factor in assessing relative significance of particular
problems, and in deciding with what prioritiesto approach thetotal problem set.

Each problem can be assigned a " position score". Problemsin the leftmost stage are
assigned the highest score, and those in the rightmost stage ar e assigned the lowest score.
Inthe Ford AP Problematique, problems at the left receive position scores of 8, and the
single problem at theright receives a position scoreof 1. Intermediate problemslyingin
one of the eight stages receives an appropriate position score.

Oncethe position scarefor the problems has been set, position scoresfor categories can be
found by ssimply adding position scor es of those problems contained in the separ ate
categories. Thisishow the position scores shown in Column 1 of Table A4.3 arefound.

A4.4.2 Antecedent and Succedent Scoresfor Problemsand Problem Categories.
Position scoresare quite rough measures. More ddailed measures can be found by
assigning " antecedent scores’ and " succedent scor es' to problems. For agiven problem,
the antecedent scoreissimply the number of problemslying to theleft of that problem
which (according to the structur e of the Problematique) aggravate that problem. Likewise,
the succedent scoreisthe number of the problemslying to theright of a given problem
which it aggravates.
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TABLE A4.3
STRUCTURAL SCORING ANALYSISOF PROBLEMATIQUE

CATEGORY POSITION | ANTE- SUCCE- ACTIVITY | NETA/S NET

SCORE CEDENT DENT SCORE SCORE SCORE

SCORE SCORE

D. INCOMPLETE 34 32 71 103 39 73
SCOPING/PLANNING (6)
C. MISPERCEPTIONS 11 17 46 63 29 40
ABOUT TECHNOLOGY (3)
B. LACK OF 21 27 39 66 12 33
READINESS FOR
TECHNOLOGY ()
F. LACK OF 6 0 13 13 13 19
IMPLEMENTATION
TOOLS STANDARDS (1)
A. CULTURAL 9 17 20 37 3 12
BARRIERS (2)
I LACK OF 9 17 9 26 -8 1
SKILLS/TRAINING (2)
E. IMPLEMENTATION 0 0 0 0 0 0
RISKS (0)
J. MISSING APPLICATION 0 0 0 0 0 0
KNOWLEDGE (0)
K. MAINTENANCE 0 0 0 0 0 0
CONCERNS (0)
H. CURRENT 3 9 5 14 -4 -1
OPERATIONAL
CONSTRAINTS (1)
G. INEFFECTIVE 7 27 11 38 -16 -11
MANAGEMENT
PARTICIPATION (2)
L. DEVELOPMENT RE- 2 21 3 24 -18 -16
SOURCES CONCERNS (1)
M. USER PARTICIPATION 2 21 3 24 -18 -16
CONCERNS (1)
N. SOFTWARE DEVELOP- 9 42 10 52 -32 -23
MENT CONCERNS (3)

(NOTE: Thenumbersin parenthesesin the Category column show how many problems that received votes
arerepresented in that Category.)
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Oncethese scores ar e deter mined by inspecting the Problematique, these scor es can be
given over to the Problem Categories by simply assigning to each categary the antecedent
scor es and succedent scor es of those problemslying in the category. In thisway, the second
and third columnswerefilled in Table A4.3.

A4.4.3 Activity Scorefor a Category. Theactivity scorefor agiven problem or
Problem Category issimply the sum of the antecedent scor e and the succedent score. The
datain column 4 show the scor es found by adding scoresin data columns 2 and 3.

A4.4.4 Net Antecedent/Succedent Score. The Net Antecedent/Succedent Scoreis
found by subtracting the antecedent scor e from the succedent scorefor a given problem or
category. Thusdatain column 5 of Table A4.3 reflects a subtraction of theentry in column
2 from the entry in column 3.

If the net A/S scoreispositive, it meansthat the problem or category is a net source of
aggravation. |f the net A/S scoreisnegative, it meansthat the problem or category is a net
receiver of aggravation.

A4.45 Net Score Thenet scorefor aproblem or problem category isfound by
adding the position scoreto thenet A/Sscore. Thisaddition gives some weight only to
position and some weight to the specifics of antecedents and succedents. Thusthe net score
in data column 6 of Table A4.3isthe sum of the entriesin columns 1 and 5.

A4.4.6 Using Two Scoresfor Interpretation. Notethat Category | in Table A4.3 has
anet score of 1, whileit hasan activity score of 26. Thisexampleillustratesthereason for
having several measures. A net score of 1indicatesthat Category | isalmost equally
balanced as a sour ceand receiver of aggravation. Yet theactivity score of 26 tellsusthat it
isquite activein receiving and dispensing aggravation. We need to think about both of
thesein order to get a balanced picture. CategoriesE, J, and K, by contrast, have almost
the same net score as Category |, namely a score of 0, but in contrast they also have an
activity score of 0, because none of the problems placed in the Problematique come from
these categories.

A4.5 SPECIFIC INTERPRETATIONSFROM TABLE A4.3.

A4.5.1 D. Incomplete Scoping/Planning. Thisfactor hasby far the highest activity

score, net A/S score, and net score. We conclude that it isthe most significant of all of the problem
categoriesin terms of making progress on AP.

A4.5.2 C. Misperceptions About Technology. Thisfactor hasthethird highest
activity score, the second highest net A/S score, and the second highest net score. we
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conclude that it isthe second most significant of all of the problem categoriesin terms of AP progress.

A4.5.3 B. Lack of Readinessfor Technology. Thisfactor hasthe second highest
activity score, the fourth highest net A/S score, and the third highest net score. we conclude

that it isthe third most sgnificant of all of the problem categoriesin terms of making progress on AP.

A4.5.4 Other Interpretations. We seethat Category F, Lack of Implementation
Tools Standar ds, has made a major leap upwar ds, when compared with whereit stood in
the NGT voting, illustrated in Table A4.2. We see also that Category G, I neffective
Management Participation, has moved downward to 11th rank, as compared with third
rank in the NGT voting, asillustrated in Table A4.2. Inlooking at this Category G, we see
that it has a high activity score, but its ne A/S scoreis negative, showing that it is
predominantly aggravated by other problem categories. More specifically, management's
participation cannot be highly effective if there are major problems in Categories B, C, and D
that have not been resolved to the point where good management decisionmaking that
requires knowledge about these categories is feasible. Similar remarks apply in inter preting
CategoriesM and N. Category N, for example, shows a very high activity score, and a high
net A/S score, but the negative signs on the scoresfor Category N tell usthat this category
is heavily aggravated by other categories. Thismeansthat a frontal attack on software
development concernsthat does not deal with Categories B, C, and D, isnot likely to be
very fruitful. Thereader can explore categoriessuch asA, I, H, and L, in the light of these
inter pretations.
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Surender K. Batra (4) Phones. 332-9696, 332-9697
Tata Consultancy Services 332-4814, 332-4815
Gulab Bhawan (Rear Block), 4th Floor ~ 332-4817

Bahadur Shah Zafar Marg.

New Delhi - 110 002

INDIA

Dr. Benjamin Broome (8) Phone: 703-993-1092

Associate Professor Fax:  703-993-1096

George Mason University Bitnet: BBROOME@GMUVAX
Department of Communication  Internet: BBROOME@GMUVAX.
Fairfax, Virginia 22030-4444 GMU.EDU

Instituto Tecnologico y de Estudios Superiores

deMonterrey (ITESM) Phone: 011-52-83-582-000, X5440
Sucursal deCorreos'J’ Fax:  011-52-83-588-931

C.P., 64849

Monterrey, N. L., Mexico
Monterrey Campus:
° A. Roxana Cardenas (4) E-mail: acardena@mtecv2.mty.itesm.mx
Andres Sotomayor (4)
Carlos Villanueva (4)
Carmen A. Moreno (4)
Hector Moreira (4)
Hector Rincon (4)
Ma. del Carmen Temblador (4)
Alvaro Rico (2)
Francisco Colorado (2)
Sandra Garzon (2)
Sofia Frech (1)
hihuahua Campus:
Ana Carvajal (1)
Leond Guerra (1)
Ciudad Juarez Campus:
L Cristinia Salas-Porras (1)
Guadalajara Campus
® Alfredo Molina (4)

o0 o0 0606060600 0 0

! The number in parentheses after the name of the practitioner tells the approximate number of
years since the individual started to practice Interactive Management up to and including the year
1993.
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ITESM (continued)

L eon Campus:
Alberto Lenz (1)
CarlosFlores(1)
Eduardo Sojo (1)
Guadalupe Munoz (1)
Ramon lturbide (1)
Reynaldo Trevino (1)
Rosa Elena Moreno (1)

azatlan Campus:
Algandro Cristerna (2)

o< 0606 0606 0 00

Dr. Alexander N. Christakis (20) Phone: 215-651-0414
Christakis, Whitehouse and Associates Fax: 215-651-2717

1004 Signal Hill Lane
Berwyn, PA 19312-2023

Defense Systems M anagement College
Fort Belvoir, Virginia 22060-2456

® Professor Henry Alberts (4)
® Professor Stan Crognale (2)
® Professor Michael Krause (2)
® Professor John Snoderly (2)

R. Keith Ellis (4)
Centrefor Systems Studies
University of Hull
Cottingham Road

Hull HU6 7RX

United Kingdom

Dr. Ross Janes (12)

Senior Lecturer

Department of Systems Science
City University

Northampton Square

London EC1V OHB

England
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Phone:

Fax:

703-805-3464
703-805-3442
703-805-2857
703-805-3697

011-44-482-857-572

011-44-482-857-544

011-44-71-477-8373

011-44-71-477-8579
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The Jeffrey Group (3) Phone and Fax: 703-590-8109
Carol Jeffrey

3962 Stirrup Court

Woodbridge, VA 22192

Dr. Kazuhiko Kawamura (18) Phone: 615-322-2771 or
Professor 615-322-2735

Department of Electrical Engineering Fax: 615-343-6702
and Program in Management of Technology

P. O.Box 1674, Sta. B

Vander bilt University

Nashville, TN 37235

Dr. David Keever (12) Phone: 703-749-8778
Science Applications International Corp. Fax:  703-821-1433
1710 Goodridge Drive

McL ean, VA 22102

David Mackett (11) Phone: 619-546-7069
National Marine Fisheries Service Fax: 619-546-7003
Southwest Fisheries Science Center

P.O.Box 271

LaJolla, CA 92038

Robert McDonald (12) Phone: 904-488-6591 or
Division of Forestry 904-877-3956

3125 Connor Boulevard Fax: 904-488-0863

Tallahassee, FL  32399-1650

Mr. Kenneth Mcllvoy (1) Phone: 202-906-4515
Senior Director, Technical Support

National Railway Passenger Cor poration

400 N. Capital Streest, Northwest

Washington, D. C. 20001

Dr. Carl Moore (19) Phone: 216-672-3143
Center for Peaceful Change

Kent State University

Kent, OH 44242
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Dr. Cliff Saunders(4) Phone: 613-592-4767
The Saunders Consulting Group Fax: 613-592-0388
P. O. Box 7014, Station J

Ottawa, Ontario, Canada K2A 3Z6

Dr. Scott M. Staley, P. E. (3) Phone: 313-845-4119
Computer-Aided Engineering Depar tment Fax: 313-248-4602
Ford Research Laboratory

Ford Motor Company

23400 Michigan Avenue

Suite 1100 Village Plaza

Dearborn, M| 48124

Dr. Robert J. Waller (19) Phone: 319-273-6241
Pr ofessor

School of Business

University of Northe n lowa

Cedar Falls, A 50614

Dr.JamesT. C. Wright (13) Phone: 011-55-11-815-0291
Pr of essor Fax: 011-55-11-814-0439

Instituto de Administracdo
University of Sdo Paulo

Av. Prof. Luciano Gualberto, 908
05508 S&o Paulo, Brazil

Ms. N. S. Yamuna (4) Phone: (044) 86 4999
#D4 Alsa Manor

Gilchrist Avenue

M adras 600 031

India
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APPENDIX 6 THEIM WORKSHOP PLAN

Experience has shown that the conduct of workshops using I nter active Management (I1M)
can be very favorably influenced by preparing an IM Workshop Plan. The purpose of this
Appendix isto provide additional insightsinto the preparation and content of such a plan.
Thismaterial isintended to supplement the discussionsin Chapters 10 and 11.
Thefollowing set of questions serves as a check list for developing the IM Workshop Plan.
The section that followsthis one will provide a prototype outline for the IM Workshop
Plan.

A6.1 CHECK LIST FORIM WORKSHOP PLAN

1. What isthetitleof the proposed Workshop?

2. What isthe state of definition of the situation/issue?

3. Which outcomeis sought (Chapter 2, IM Outcomes)?

4. What arethe objectives of the proposed Workshop?

5. Which successlevel is sought (Chapter 3, IM Success L evels)?

6. What isthe situation that indicates a need for an IM Workshop?

7. What isthe principal (overview) issuethat the IM Workshop will be considering?

8. Whowill beinvolved in implementing IM Workshop results? (Chapter 5, IM Roles)?
9. What isthe Scope Statement (Chapter 10, IM Planning Phase, Phase 1)?

10. Who arethe actorswho will beinvolved in the planning activity (Chapter 5, IM Roles)?

11. Ispreparation of a White Paper possible? (Section 4.1, Phase 1) If so, who will write
it, and when will it be distributed?

12. IsthelM Broker familiar with therole (Chapter 5, Section 5.1.3, IM Broker)?

13. What Application Structural Typeswill be sought (Chapter 6, IM Products;
Chapter 13, Evaluation Criteriafor IM Applications)?
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14. What processes will be used (Chapter 7, IM Processes)?

15. What arethe Triggering Questionsthat will be used to generate infor mation?
16. What arethe Generic Questionsthat will be used in structuring information?
17. What types of participants are needed (Section 5.1.4, Participants)?

18. Who will be observers (if any)(Section 5.1.5, Observers)?

19. Whoisthe Client (Section 5.1.1, Client)?

20. Whoisthe Sponsor (Section 5.1.2, Sponsor)?

21. What isthe Budget?

22. What isthe starting time of the Warkshop?

23. Wherewill the Workshop be held?

24. What isthe duration of the Workshop?

25. What isthe Workshop Staff Plan?

26. What potential participants wereidentified, and on what basis was the selection made?
27. After discussionswith the IM Broker, what participants wer e slected?

28. Hasthe Workshop schedule and thelist of all the responsible partiesfor carrying out
each detail been completed?

29. Have appropriate flip charts been prepared for usein starting the M Workshop?

30. If overheadsareto beused in startingthe IM Workshop, havethey been selected, and
arethey ready for use?

31. Hasan experienced, thoughtful reviewer read and critiqued the completed plan? If so,
hasit been modified to reflect such criticism?
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Appendix 6: The IM Workshop Plan

A6.2 OUTLINE OF IM WORKSHOP PLAN (Chapter 10, IM Plan Defined Components)

1

2.

0.

TITLE PAGE

AUTHOR

SCOPE STATEMENT

CONTEXT STATEMENT

MAJOR OUTCOME SOUGHT
PLANNED PROCESS SEQUENCE
TRIGGERING QUESTIONS
GENERIC QUESTIONS

WORKSHOP SITE INFORMATION

10. WORKSHOP ROLESAND ACTORS

11. OTHER ROLES

12. FACILITY PREPARATIONS

13. WORKSHOP FOLLOWUP PLANS

APPENDIX. PARTICIPANT LODGING, TRANSPORTATION, SERVICES.
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