Universal usability of consumer products: 
a proposed new standard

Nigel Bevan 

Serco Usability Services, 22 Hand Court, London, WC1V 6JF, UK
nbevan@usability.serco.com

Abstract A new international standard is being developed for the usability of consumer products.  It will include a test method and how to specify the intended user population, including those with special needs. How can reliable statements be made about usability for people with special needs?  The needs are so diverse that it is not realistic to expect that even 8 users with every possible type of disability can be tested. It may instead be possible to view accessibility testing as a form of screening test so that only one user with each type of disability needs to be tested to demonstrate accessibility for each class of disability. 

Introduction 

Purchase decisions for everyday products are frequently made on the basis of matching a list of the product’s functions to the user’s needs.  However, for the functions to be useful, the user needs to be able to operate them successfully.  If the functions are not accessible and easy to operate, many users will find it difficult or impossible to achieve the main goals of use of the product. Unfortunately it is often not possible for a purchaser to judge at the time of purchase whether or not the product is easy to operate. Information about the ease of operation and accessibility of a product would therefore be of great value to potential purchasers.  

A standard is currently under development to provide guidance on how to take account of the needs of the widest possible range of potential users, and to define a standard test method and a statement describing the usability and accessibility of products. Once agreed, this standard would offer a base line to communicate a product's ease of operation for a wide population. 

Several issues remain to be resolved. To what extent can the special needs of the disabled be included? How many users should be tested to obtain a reliable indication of usability? What criteria should be used for products to pass the test?  How widely would such a standard be adopted by industry? 
ISO 20282 Part 1: Universal user profiles

The objective of ISO 20282-1 is to provide guidance on the design of products for the widest possible range of users.  It is envisaged that products could be designed with three potential objectives:

· universal: usable by the widest possible range of users without use of assistive technology
· accessible: usable by a wider range of users with assistive technology

· skilled: only usable by users with special skills or training
The standard is primarily concerned with the design of universal products that are easy to operate, especially without instructions, and without previous experience or training.

Guidance is given on how to take account of the following factors in universal design: strength and biomechanical abilities, handedness, body dimensions, visual abilities, auditory abilities, cognitive abilities, language and literacy, culture, age, and gender.

ISO 20282 Part 2: Usability test method

The test method is still under discussion. The current intention is to specify a user test procedure that can be used to make reliable statements about usability for the universal user population.  The test method is expected to be a refinement of established procedures for measuring usability, as currently described in:

· ISO 9241-11 Guidance on usability 

· ISO DTR 9126-4 Quality in use metrics 

· ISO DIS 8317 Child proof packaging – Requirements and testing procedures for reclosable packages

· Common Industry Format for usability test reports (NIST, 2001)

The test method would require that a representative sample of users carry out the major intended tasks with the product in a realistic context of use, without any assistance (except use of instructions if required).

The issues discussed below remain to be resolved.

 What are the criteria for usability?

Usability is defined in ISO 9241-11 as:

The extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use.

This implies testing:

· Effectiveness: what percentage of users can complete the task?

· Efficiency: how long do they take?

· Satisfaction: are they satisfied with the process?

For consumer products in general and accessibility in particular, the major issue may only be whether or not the user can complete the task.  For this type of product, the suggested approach is:

A product is easy to operate if xx% of users in all tested user groups (or xx% of users in each main intended user group) can successfully achieve the main goals of use of the product.

It is also planned to design a satisfaction questionnaire suitable for consumer products.

How many users should be tested?

How many users should be tested to obtain a reliable indication of usability and accessibility?  For estimating user performance and satisfaction, 8-10 people from each distinct user group are regarded as adequate (Macleod et al, 1997, NIST, 2001).  But to be confident that a particular percentage of people can pass a test, much larger numbers are required.  The ISO DIS 8317 test for child proof packaging requires up to 200 children!  This is usability testing on a major scale.  For testing child proof packaging it is common to hire a room close to an area frequented by the public, so that individuals matching the demographic profile can be approached and asked to participate in a test procedure that may only last 15 minutes.  Often parallel tests are conducted in a large hall, so that all testing can be completed in one day.  

Could a similar procedure be used to test whether people can successfully operate consumer products?

Users with special needs

How can reliable statements be made about usability for people with special needs?  The needs are so diverse that it is not realistic to expect that even 8 users with every possible type of disability can be tested.  One approach that has been suggested is some form of testing with simulated disabilities (Law et al, 2000).  While this can contribute to a more accessible design, it is unlikely to provide any quantifiable degree of assurance of accessibility.

However, there appears to be a major difference between normal usability testing where the number of users required for testing is determined by the range of cognitive capabilities (such as skills, knowledge and abilities) and testing using users with disabilities, where the major issue is physical accessibility.  This might suggest that accessibility testing can be regarded as a form of screening test so that only one user with each type of disability needs to be tested to demonstrate accessibility for each class of disability.  The validity of this simplification would depend on two factors: to what extent does the severity of the disability affect accessibility, and are there cognitive usability challenges peculiar to the interface used to provide physical accessibility?  If it can be demonstrated that the accessibility mechanism provides no significant usability problems, then successful access by a single user with a particular disability may provide assurance of accessibility for the range of users who are physically capable of operating the interface. 

WORKSHOP ISSUES

1. Qualification of test subjects: If a given product must be shown to be accessible by the entire range of people with disabilities, the claim is that there are over 160 groups of users that would have to be tested (private communication, Gregg Vanderheiden, TRACE R&D Center). It might be possible to combine groups so that the number of test groups could be as low as 5 or 6. This would require peer-reviewed research before the results could be considered scientifically valid, however. 

An alternative approach is to define what percentage of “accessibility space” can be assured by a small number of users with representative disabilities.  Perhaps one could have one, two or three star accessibility depending on the range of disabilities tested??

2. Development of "standard" tasks: A set of standard tasks is needed to ensure that the tests for comparable access are reproducible. What are these tasks? How should they be specified? 

The aim of the international standard is to test the everyday tasks supported by the main functionality of the product.  But do these need to be defined for every possible type of product? 

3. Development of "standard" performance measures: The metrics and measurements applied to evaluate the performance of a set of subjects on a task must also be standardized so that results of multiple tests can be compared. A metric for comparability is also important. What are the metrics? What are some candidate measurement tools?

Success rate and satisfaction are probably more important than task time, but should a maximum task time be specified?

4. Agreement on a "standard" reporting mechanism: A standard reporting mechanism is essential for establishing comparability and reproducibility of the results. Can a modified version of the Industry Usability Reporting Workshop's Common Industry Format (IUSR's CIF -- See http://www.nist.gov/iusr.) serve as a reasonable basis for such a mechanism? What are the alternatives?

I agree that the relevant parts of this format should be used for reporting.  But who should the report be available to: would suppliers be prepared to have the report in the public domain?
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