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This is a summary and update to the chapter with the same title in Newman and Lamming.  Significant changed are identified by footnotes.

It often happens that a design project gets under way without a clear understanding of what problem is to be solved.  As long as this situation persists the project will be in danger of grinding to a halt, or wandering off towards some random and inconsequential outcome.  This should not be allowed to happen – design resources are too scarce a commodity.  Fortunately there is a simple means of preventing this from happening, in the form of a one-sentence problem statement.

The Elements and Structure of the Problem Statement

The opportunity, in interactive system design, to specify problems in a sentence stems from the observation that these problems all involve the following:

· a form of solution – the mental model of Chapter 1;

· its intended users;

· a context in which the system will be used;

· an activity, performed by the users, that the system will support;

· a target performance for the activity.

Each of these could take several pages to describe.  At the very outset, however, we can usually find a short phrase to describe each one, and incorporate them into a single sentence of the form:


Design a <form of solution> to enable <users> in <context> to <perform activity> in/with <target performance>.

For example:


Design a ticket machine to enable travellers in a railway station to purchase a ticket in less time than at present.

Arriving at the Problem Statement

Constructing a problem statement involves a series of steps, corresponding roughly to filling in each of the components.  We start with some aspects of the problem in place. and work towards filling in the rest.

Suppose, for example, we know the form of solution and the activity but nothing else.  The solution is, as in CamWorks, a digital video camera together with software for image enhancement and character recognition – a camera-based text-capture system.  The activity is the copying of text from paper to word processor.  So our first attempt at a problem statement reads:


Design a camera-based text-capture system to enable <users> in <context> to copy text from paper to word processor in/with <target performance>.

It took the CamWorks team several years to progress from this to the eventual problem statement.  For example, their observations of students in libraries led them to formulate this statement:


Design a camera-based text-capture system to enable students in libraries to copy text from paper to word processor in less time than by typing.

However, the team eventually realised that a much wider range of ‘knowledge workers’ needed CamWorks, and that for many of them a second competing device was the flatbed scanner.  Also, accuracy of text capture emerged as a major issue; without this, users could spend valuable time correcting errors in recognition.  So the problem statement was rewritten as follows:


Design a camera-based text-capture system to enable knowledge workers at their desks to copy text from paper to word processor in less time and with no less accuracy than by typing or with a flatbed scanner.

Identifying the Need and then the Technology

In the computer business it is quite common to start with a known technology and form a design problem around it, a situation known as “a solution looking for a problem.”  Sometimes, however, problems are so serious as to take precedence over any pre-specified solution.  Serious crimes have been known to trigger these initiatives, an example being the development of the Holmes database in response to the findings of the Yorkshire Ripper inquiry.
   As reported in Computer Weekly, “Holmes was designed to replace manual methods of crime reporting and enable police forces to share information more effectively.”

In these situations a need arises and a search is made for a means of addressing it.  The need can often be stated as a partial problem statement:


<users> in <context> need to <perform activity> in/with <target performance>.

For example, the quote from Computer Weekly transforms neatly into the following statement of need:


Detectives involved in major crime investigations need to share information more effectively than with current manual methods.

This need was only partly addressed by Holmes, whose data was not accessible nationwide.
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�  Context is not one of the components of the problem statement in N&L.  It is included partly to ensure consistency with the approach to simulation and evaluation.


�  This component was previously the level of support to the activity.  ‘Target’ (a term first used by de Marco, is more appropriate.


�  In N&L the corresponding example reads, “Design a cash-operated for quick, easy purchase of tickets by passengers.” 


�  See � HYPERLINK "http://www.computerweekly.com/Article107392.htm" ��http://www.computerweekly.com/Article107392.htm�.


�  See � HYPERLINK "http://www.crimelibrary.com/serial_killers/predators/black/brutality_7.html" ��http://www.crimelibrary.com/serial_killers/predators/black/brutality_7.html�.
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