M Westcombe

Problem Structuring (MS 02/02)

PROBLEM STRUCTURING: THE PROCESS OF SODA MODELLING
summarised, together with the rationale behind them.
The SODA methodology is also briefly placed
within the UK operational research field of Problem
Structuring Methods.

MARK WESTCOMBE I
Working Paper MS 02/02 (ABRIDGED ii ) as
submitted to ACM Hypertext 2002 Conference:
Workshop on Facilitating Hypertext-Augmented
Collaborative Modeling. 11-12 June, 2002,
University of Maryland, MD, USA.

PROBLEM STRUCTURING
SODA 1, 2 (Strategic Options Development and
Analysis) is one of a number of approaches
developed in the UK Operational Research (OR)
community over the past 30 years to assist strategic
decision-making. The aim of these different
approaches is neatly captured in the title of
Rosenhead’s book 'Rational Analysis for a
Problematic World' 3 , which brought together
theoretical and practical chapters written on some of
these Problem Structuring Methods (PSMs). Along
with SODA, the PSMs discussed in the second
edition of the book 4 include Soft Systems
Methodology 5, 6 , Strategic Choice 7 and Decision
Conferencing 8 . This field is now generally referred
to, perhaps unfortunately, as 'Soft OR'. Pidd 9 argues
that ‘soft’ OR modelling is distinguished by the
different assumptions the approaches make regarding
problem definition, the nature of organisations, the
use of models and the emphasis placed on
organisational and individual learning. All of these
PSMs take a process-orientated 10 approach to
modelling 'messy' 11 problems and have been
developed through Mode 2 12 or action research 13 .
SODA, as a PSM, shares most in common
with Hypertext approaches such as Dialog
Mapping 14 . As compared in Westcombe et al 15 both
these methodologies make use of mapping
techniques; involve facilitators to design and conduct
the workshop process; and make use of single or
networked laptops operating specialised software
projected onto a shared public screen.
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ABSTRACT
This position paper provides an overview of the
process of conducting a same time, same place
SODA workshop (Strategic Options Development
and Analysis). This approach uses cognitive
mapping as a modelling technique and is supported
by the hypertext software Decision Explorer.
Individual components of the workshop process are

SODA OVERVIEW
The SODA methodology is a framework for
"designing problem solving interventions" using
cognitive mapping. Cognitive mapping 16, 17 , 18 is a
modelling technique to represent a problem space by
a series of interconnected causal maps. Figure 1
shows an example of such map. The maps consist of
2-D directed graphs of nodes containing text that are
linked together according to their causal relationship.
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Figure 1 Example of a simple cognitive map

the next x years?" This is often done with a blind
gather 22, 23 in which individuals anonymously and
simultaneously contribute ideas without seeing each
others' contributions. Participants input concepts via
their laptops to the model on the facilitator's
machine, but without any public. This generates a
wide range of ideas or concepts and the gather is
terminated by the facilitator, typically when up to 50
contributions have been made. The concepts are
roughly clustered by the facilitator and shown back
to the group. Further concepts are added as
participants review one another's contributions and
piggy-back22, 23 of one another's ideas. This is done
either via a participant's laptop or verbally through
the facilitator. This two stage brainstorming helps
avoid group-think 24 and broadens the problem space,
as well as encouraging the building of ideas on the
back of others.

Cognitive mapping guidelines detail how such maps
can be built and structured. Used together, the
Decision Explorer 19 and Group Explorer 20 softwares
support the building of cognitive maps in SODA
workshops. These maps form the basis of the SODA
process from the initial brainstorm-type activities;
structuring of the problem; through to agreement
regarding an action plan.
The SODA methodology has been well
documented and includes a step-by-step account of
how to plan a "quick and dirty" strategy workshop 21 .
Key to the approach is the guidance provided for
managing the process of group problem solving in
workshops. That is both the management of the
group dynamics and the decision making procedure.
Workshop Process
A SODA workshop usually begins with a relatively
free ranging brainstorm prompted by a question such
as, "What are the issues facing the organisation over
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The emerging clusters are validated with the
group and are further developed. Causal links may
be added between concepts, key concepts might be
identified using a round robin, concepts might be
colour coded according to their type, or clusters
might be isolated and developed through in-depth
discussion. Again the facilitator may add the
concepts and links suggested by the group, or
instruct the participants to do so themselves through
their laptops. Typically, once the brainstorm material
has been structured, the group identifies a set of key
concepts and then ranks them by voting. The ranking
might be used to prioritise the issues on which to
spend workshop time, or used as a tool to note and
share divergent opinions.
Throughout a SODA workshop, the choice
of activity at any particular point depends on what
the facilitator considers most appropriate to the task.
SODA places great reliance on the facilitator to
select and shape each step of the workshop, since
there is no rigorous, step-by-step procedure. During
the course of a typical SODA workshop a group
might be involved in several different brainstorming
activities; structuring the brainstorm material
through clustering and linking; coding concepts
according to their type; identifying key concepts to
be further developed; voting on the priority of the
key concepts; elaborating these concepts through
discussion; establishing goals and options;
generating actions; and finally agreeing a way
forward. The facilitator is not limited to using
cognitive mapping to achieve all of this. She may
chose to incorporate any appropriate activity, which
may or may not exploit the software. Managing this
contingent approach to the workshop process is
important and relies on key craft skills to exploit the
array of activities available to a SODA facilitator.

3. Process management of distributed and
asynchronous workshops (different time,
different place);
4. Appreciation of the concept and dynamic of
shared space;
5. Appreciation of the trade-offs between processorientated and structure-orientated models,
particularly as the approach is applied
increasingly in engineering;
6. An understanding of the nature of formalisms;
7. Extracting lessons from the workshop format
that are applicable for the meeting environment.
8. Understanding how PSMs can be applied to
large group facilitation; and
9. Incorporation
of
bargaining
into
the
methodology.
The
SODA
and
Dialog
Mapping
communities share many common approaches and
concerns and would benefit from an increased
dialogue between the two.

FUTURE DEVELOPMENTS
SODA is a mature methodology entering its third
generation of users. The techniques themselves will
be customised and refined, but developments are
concentrating on adapting it to new application
areas. A number of areas of research which would
benefit the field include:
1. Evaluating and measuring the outcomes of
interventions;
2. Establishing the key craft skills used by the
process facilitator and understanding how these
can be transferred across practitioners;
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