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Introduction

I took the re-drafted Indexed User Needs document (SWG-A N 122) and compared it with the draft of ISO/DIS 9241-20 dated 2006-02-08.

In the first table below I encoded the text section that sufficiently matched the Indexed User Needs document.

In the second table below, I noted items from 9241-20 that were interesting in themselves, or, in my opinion, should be added to the Indexed User Needs document.

Analysis for the Computer Hardware Domain

We were asked initially to evaluate some standards with reference to the domain of “computer hardware”.  Thanks to the work of Andi Snow-Weaver, we have a coherent list of User Needs sections that relate to this domain.  I have lightly shaded sections that do not relate to computer hardware and indicated N/A in the Applicability column. This permits this document to be re-used for other domains.

Note on Hardware-Software Interaction in the User Interface

At several times in discussing how to categorize user needs and domains, we have noted that, except for the physical design of keys and other controls, most input accessibility implications are software in nature.  For example, if a button must be held down for 4 seconds in order to turn off a computer, that is a software characteristic.  

However, the difficulty that a person may have with such a control will also be contributed to by the stiffness of the spring in the button.  That is, if the switch is easy to press, pressing it for 4 seconds is not very demanding, but if the spring is stiff, holding it down that long may be impossible for many users.

Currently we only have relatively aggregated domains, “hardware” and “software”.  It may be necessary to create a “hybrid sub-domain” that captures the necessary interaction of hardware and software for input and control functions.

	Applicability
	SWG-A Indexed User Needs
	9241-20

	
	1.0 Design Process and Guidelines
	

	
	2.0 Alternative format
	

	
	2.1 General considerations
	

	
	2.1.1 Some need indicators and cues to be obvious or explained.
	6.2.6.3 NOTE; suggests glossary for users

	
	2.1.2 When different signals are used (e.g. different ring tones or tactile or visual indicators) then some need different alternates.
	

	
	2.2 Alternatives to visual information 
	

	
	2.2.1 surface finishes providing tactile feedback
	

	
	2.2.2 voice (instructions ‘spoken’ by a product or service)
	6.2.2.1 a, c

	
	2.2.3 sound (feedback from clicks, bells and buzzers)
	6.2.2.1 c

	
	2.2.4 tactile marking, shape, or grip
	6.2.2.1 c

	
	2.2.5 large raised letters, symbols, or Braille
	

	
	2.3 Alternatives to auditory information 
	6.2.3.1 a

	
	2.3.1 writing
	6.2.3.1 NOTE

6.2.3.2 c

	
	2.3.2 graphical symbols
	6.2.3.1 NOTE

6.2.3.2 c

	
	2.3.3 vibration
	

	N/A
	2.3.4 sign language
	

	
	2.3.5 flashing lights
	

	
	2.3.6 appropriate frequencies
	6.2.3.2 b NOTE

	
	2.3.7 appropriate or adjustable volume
	6.2.3.2 a

	
	2.3.8 suppression of background noise
	

	
	2.3.9 quality of speech
	

	N/A
	2.3.10 speed of speech
	

	
	2.4 Alternatives to voice input
	6.2.3.1 b (in section on hearing)

6.2.4.2 a

	
	2.4.1 keypad or other physical input
	6.2.3.1 b

6.2.4.1 b

	
	2.4.2 video monitoring (for authentication)
	6.2.3.1 b

6.2.4.1 c

	
	2.5 Alternatives to biological identification and operation
	6.4.17

	
	2.5.1 alternative or additional biometric
	

	
	2.5.2 non-biometric
	

	
	2.5.3 non-excluding biometric (e.g. blood vessel pattern)
	

	
	3.0 Location and layout of information and controls
	

	
	3.1 Location
	

	N/A
	3.1.1 signage for public device must be large and prominent
	

	
	3.1.2 product itself and its controls must be prominent 
	

	
	3.1.3 visible from standing or seated angle
	

	
	3.1.4 reachable from standing or seated position without bending and stretching
	6.2.5.1 a

	
	3.1.5 flexible or adjustable 
	6.2.5.1 a

	
	3.1.6 duplicated information or controls in a non-obstructed position
	

	N/A
	3.1.7 sufficient space for maneuvering wheelchair, walker, etc.
	6.5.1 b

	
	3.3 Layout The layout of information and controls will also determine how easy they are to read by someone with a visual or cognitive impairment.
	

	
	3.3.1 logical grouping of information and controls
	6.2.6.2 NOTE

	
	3.3.2 appropriate line length of text
	6.2.6.2 NOTE

	
	3.3.3 relevant information
	6.2.6.2 NOTE

	
	3.3.4 relationship of controls to actions 
	6.2.6.2 NOTE

	
	3.3.5 physically distinct controls
	

	
	3.3.6 all controls easy to locate tactilely
	

	
	3.4 Orientation and comprehension of controls
	

	
	3.4.1 overall concept of product and controls should be evident without vision, by touch or speech
	

	
	3.4.2 easy to remember
	

	
	3.4.3 balance between number of controls and hierarchical control scheme
	

	
	3.4.4 special access features should be easy to find
	

	
	3.4.5 no “phantom controls” – physical designs that feel like controls but aren’t
	

	
	3.4.6 softkey mappings must be available without vision
	

	
	3.4.7 settings and status must be available without vision
	

	
	3.4.8 can tactilely explore controls without activating them
	

	
	3.5 Operation of controls
	

	
	3.5.1 alternatives for eye-hand coordination, including mouse/pointer
	

	
	3.5.2 highly visible pointers and on-screen focused objects
	

	
	3.5.3 use tactile landmarks
	

	
	4.0 Lighting levels and glare 
	

	
	4.2 Consideration of ambient lighting
	6.5.1 a

	
	4.2.1 sufficient brightness for use in dark environment
	

	
	4.2.2 sufficient contrast for use in bright environment
	

	
	4.4 Avoidance of glare
	

	
	4.4.1 on product surfaces
	6.5.1 a

	
	4.4.2 on packaging, especially warnings
	

	
	4.4.3 on product manuals
	

	
	4.4.4 when viewed while seated
	

	
	5.0 Colour and contrast 
	

	
	5.1 Choice of colour This is important for ease of recognition and ease of seeing. Some colour combinations are also more effective. For example some colours, such as red/green, are not distinguishable by a significant minority of the population (those with colour blindness). 
	6.2.1.3 EXAMPLE 2

	
	5.2 Colour combinations 
	

	
	5.2.1 use conventional color combinations where appropriate (e.g. yellow/black for hazard warning)
	

	
	5.2.2 provide sufficient contrast in all lighting conditions 
	

	
	5.3 Colour coding of information 
	

	
	5.3.1 All information conveyed with colour should also be available without the perception of colour. 
	6.2.1.3 EXAMPLE 2

6.2.2.3

	
	6.0 Size and style of font and symbols in information, warnings and labeling of controls 
	

	
	6.0.1 Font size should reflect typical viewing distance, level of illumination and colour contrast of the text against its background
	

	
	6.0.2 Sans serif, high-legibility fonts
	

	
	6.0.3 Mixed-case and sentence case
	

	
	7.0 Clear language in written or spoken information 
	

	
	7.1 Information available as text 
	

	
	7.1.1 Information should be made available in text format wherever possible, in addition to other forms.
	

	
	7.2 Complexity of information
	

	
	7.2.1 Simple written or spoken messages 
	6.2.6.3

	
	7.3 Visually presented information
	

	
	7.3.1 Short sentences
	6.2.6.2 NOTE

	
	7.3.2 Simple, straightforward, non-technical language
	6.2.6.3

	
	7.3.3 Simple illustrations.
	

	
	7.4 Spoken information 
	

	
	7.4.1 Provide context
	

	
	7.4.2 Provide instructions in a logical order. 
	

	
	7.4.3 Repeat key points
	

	
	7.4.4 Use appropriate frequencies
	

	
	7.4.5 Use appropriate volume
	

	
	7.5 Multiple languages 
	

	
	7.5.1 Present written information in different languages in separate sections of a manual rather than interleaved on a page
	

	
	7.5.2 Precede spoken information by a clear statement in the language to be used.
	

	
	8.0 Graphical symbols and illustrations 
	

	
	8.0.1 Use meaningful graphical symbols or illustrations for ease of assembly or use.
	6.4.5 a

	
	8.0.2 Use graphical symbols consistently throughout the product and documentation.
	6.2.6.1 NOTE 1; global reference; does not specify symbols

	
	9.0 Loudness and pitch of non-spoken communication 
	

	
	9.0.1 Use appropriate or adjustable volume
	

	
	9.0.2 Use appropriate and multiple frequencies
	

	N/A
	9.0.3 Avoid sudden changes in volume 
	

	
	10.0 Information presentation 
	

	N/A
	10.0.1 Use a slow measured pace for spoken announcements
	

	
	10.0.2 Allow users to repeat spoken announcements
	6.2.6.1 NOTE 2; only says “review information”

	N/A
	10.0.3 Provide pauses between instructions
	

	N/A
	10.0.4 Leave information displayed as long as possible on dynamic displays
	6.2.6.1 NOTE 2; only says “review information”

	N/A
	10.0.5 Provide additional time for people using non-visual techniques or tactile control identification
	

	N/A
	10.0.6 Provide additional time for people using relay operators or interpreters
	

	N/A
	10.0.7 Provide additional time for users to remember or organize their thoughts and actions
	6.2.6.5

	N/A
	10.0.8 If visual information is being presented by speech, make sure it does not rely on visual orientation or direction
	6.2.2.1 b NOTE


	N/A
	10.0.9 If visual information is being alternatively presented by speech, do not present other audible information at the same time
	6.2.2.1 NOTE 2

	N/A
	10.0.10 If audible information is being alternatively presented visually (e.g. captions), do not cover or overlap other important visual content
	

	N/A
	10.0.11 Allow users to stop or control scrolling or animated displays
	6.2.5.2 b

	
	11.0 Distinctive form of product, control or packaging
	

	
	11.1 Identification by form 
	

	
	11.1.1 Use distinctive forms to make it easier to identify a product, parts of a product, and different controls. 
	

	
	11.2 Orientation of product or control 
	

	
	11.2.1 Use the form of the product or control to indicate the proper orientation of the product or control. 
	

	
	11.3 Tactile warnings 
	

	
	11.3.1 Use universally recognized tactile warnings.
	

	
	12.0 Ease of handling
	

	
	12.1 Size, shape and mass 
	

	
	12.1.1 Light weight
	

	
	12.1.2 Compact size
	

	
	12.1.3 Easy to grasp and hold, e.g. handles
	

	
	12.1.4 One-handed lifting, holding, and carrying.
	

	
	12.2 Instruction manuals and location of markings 
	

	
	12.2.1 Light weight
	

	
	12.2.2 Pages that can be turned easily
	

	
	12.2.3 Bindings that can stay open without effort 
	

	
	12.3 Controls 
	

	
	12.3.1 Require minimal force to activate controls
	

	
	12.3.2 Do not require twisting of the wrist to activate controls
	

	
	12.3.3 Do not require simultaneous actions to activate controls
	

	
	12.3.4 Do not require force exertion for a long period of time to activate controls
	

	
	12.3.5 Use textured control surfaces to assist the application of force
	

	
	12.3.6 Support preprogrammable operation and personal preferred settings for controls
	6.2.1.4 a

	
	12.3.7 Controls should be spaced to avoid interference when another one is being operated.
	

	
	12.3.8 Provide multisensory feedback on the status of controls.
	

	
	12.4 Containers and packaging 
	

	
	12.4.1 Design packaging and containers to allow easy opening and closing 
	

	
	12.6 Timed responses 
	

	
	12.6.1 Do not limit the amount of time available to users to read or respond, or permit them to extend the time available with sufficient warning.
	6.2.5.2 a; adds that user should be able to eliminate timeout

	
	14.0 Contents labeling and warnings 
	

	
	14.0.1 Clear labeling of potentially hazardous and allergenic substances
	

	
	14.0.2 Clear instructions for safe use or operation
	6.4.4 c

	
	14.0.3 Provide accessible warnings of where temperatures may be excessively high or low
	

	
	17.0 Logical process
	

	
	17.1 Operations 
	

	N/A
	17.1.1 Simple, straightforward and logical sequences.
	

	
	17.2 Feedback 
	

	N/A
	17.2.1 Provide appropriate multi-sensory feedback when each action in a sequence of actions is successfully completed.
	

	N/A
	17.2.2 Provide appropriate multi-sensory feedback for warnings and errors.
	

	
	17.2.3 Provide information about how to correct warnings and errors.
	

	
	17.3 Repeated actions 
	

	N/A
	17.3.1 Use repetition to make learning easier. 
	

	N/A
	17.3.2 Limit repetition where it may affect stamina
	

	
	18.0 Surface finish
	

	
	18.1 Slip-resistance and texture 
	

	
	18.1.1 Provide non-slippery surfaces to aid gripping and manipulating. 
	

	
	18.1.2 Use distinct textures to help distinguish different parts of a product or to locate controls. 
	

	
	18.2 Sharp points 
	

	
	18.2.1 Surfaces should be free from sharp points and edges.
	

	
	19.0 Non-allergenic/toxic materials 
	

	
	19.0.1 Avoid use of toxic and allergenic materials 
	

	
	20.0 Acoustics 
	

	
	20.2 Amplification and adjustment 
	

	
	20.2.1 Provide for amplification and volume control. 
	

	
	21.0 Safety
	

	
	21.0.1 Ensure that the product or system will fail in a safe manner without hazard to the user.
	6.4.14 EXAMPLE 4

	
	21.0.2 No visual objects should flash or flicker between 2 and 55 Hz.
	6.4.4 a (but no frequencies specified)

	
	21.0.3 Avoid extreme temperatures on surfaces which may be touched inadvertently during normal operation
	

	
	22.0 Privacy issues
	

	
	22.0.1 Protect privacy at public terminals for users whose bodies do not mask the display, who may not be aware of being observed, or who are using large print
	

	
	22.0.2 Provide private listening option (e.g. headset jack)
	

	
	22.0.3 Provide visible indication that an announcement is being made, and  its volume
	

	
	22.0.4 Minimize the need for human assistance
	

	
	23.0 Efficiency/productivity issues
	

	N/A
	23.0.1 Provide input buffer (“type ahead”)
	

	N/A
	23.0.2 Support macros
	

	N/A
	23.0.3 Allow users to accelerate operation by bypassing sequential or protracted audible or visible information
	

	
	24.0 Assistive technology
	

	
	24.0.1 Provide compatibility with relevant assistive technology products.
	6.2.2.1 e

6.2.2.2 d

6.2.3.1 c

6.2.3.2 d

6.2.4.2 d

6.2.5.1 d

6.4.10

	
	24.0.2 Allow users to install secure assistive technology, hardware or software, on public devices
	

	
	24.0.3 Provide appropriate connectors for assistive technology in locations that are easy to find.
	6.2.4.2 d; doesn’t mention ‘easy to find’

	
	24.0.4 Permit product operation without skin contact (e.g. prosthesis)
	

	
	24.0.5 Provide full functionality when used with assistive technology
	

	
	25.0 Customer/Technical support issues
	

	
	25.0.1 Provide customer and technical support to text telephone users
	

	
	25.0.2 Train support staff on assistive technology, accessibility, and how to communicate with customers with disabilities
	

	
	26.0 Product information
	

	
	26.0.1 Prepare and disseminate marketing information about product accessibility
	

	
	26.0.2 Provide training on product accessibility to all relevant staff.
	


The following table identifies provisions that were in the ISO 9241-20 standard that did not seem to match the User Needs Summary (SWG-A N 122)
	Text of 9241-20

	6.2.1.2 The range of user characteristics specified to be supported by the ICT equipment and services should be sufficient to allow all intended groups of users to perform their intended tasks.

	6.2.1.3 EXAMPLE 3
An assistive technology uses keyboard equivalent input (e.g. Braille keyboard) within a product or service to meet the needs of people with widest range of capabilities (e.g. people with no vision).

	6.2.1.4 a)
A method, that does not require users to reconfigure or restart the product or service, should be provided to allow users to utilize alternative available means of interacting with ICT equipment or services and to select accessibility related settings. 

	EXAMPLE 5
A touch screen is deselected to avoid inadvertent contact by a user who uses a finger to help read the contents of the screen and the functionality normally performed by the tough screen is performed by some other device.

	c)
Where possible, a means should be provided to save and retrieve a user's customized configuration.

	6.2.2.1 NOTE 1
Individuals who have learned Braille can take advantage of software and hardware that will provide ‘screen readers’ which will produce Braille output.

	6.2.2.2
Users with limited vision 

a)
The capability to adjust the size of displayed text, task related character fonts, icons, and other user interface objects should be provided.

b)
The capability to adjust the contrast of displayed user interface objects should be provided.

c)
The capability to magnify (or enlarge) portions of the screen or display should be provided.

e)
An option that provides for light user interface objects on a dark background (i.e., a negative polarity colour scheme) should be provided.

	6.2.3.1 b)
The capability to navigate in an audible environment among controls and display objects should be provided.

	6.2.3.2 b
The capability to adjust the frequency of non-speech sounds should be provided where appropriate to the task.

	6.1.3.2 e
Where speech and non-speech channels are presented, the capability to adjust the volume of any non-speech channels should be provided.

	6.2.4.2 b 
Speed of voice input should be controllable by the user.

	6.2.4.2 c
The capability to enhance speech input should be provided where possible.

	6.2.5.1 b
Controls should be movable with the minimum force required (within the constraints of the operation being performed).

	6.2.5.1 c
Controls should be operable using either hand.

	6.2.5.2 a 

NOTE
It is important to design ICT equipment and services so that time-outs are not an essential part of interaction, or that at least one of the following is true.

· the user is allowed to deactivate the time-out or;

· the user is allowed to adjust the time-out over a wide range which is at least ten times the length of the default setting or;

· the user is warned before time expires, allowed to extend the time-out with a simple action (for example, "hit any key") and given time to respond or;

· the time-out is an important part of a real-time event (for example, an auction), and no alternative to the time-out is possible or;

· the time-out is part of an activity where timing is essential (for example, competitive gaming or time-based testing) and time limits can not be extended further without invalidating the activity.

	6.2.5.2 c)
If the ICT equipment or service will be operated or used by individuals with limited fine motor control (e.g., tremors), the controls should be designed to compensate for the limitations.

	6.2.5.3
Fatigue and user comfort 

ICT equipment and services should avoid causing user fatigue and ensure user comfort over extended periods of time, by

	a)
avoiding requiring minute and precise joint movements, and

	b)
avoiding requiring static positions at or near the extreme range of movement.

	6.2.6.4  ICT equipment and services should provide appropriate cues to assist users in paying attention to important information.

	6.2.7  Design of ICT equipment and services should relate to common user experiences to minimize the need for special training.

	6.3.1 ICT equipment and services should minimize the need for maintenance, set-up, and other operations that are not directly part of performing the users' tasks.

	6.3.2
Flexibility of tasks

a)
ICT equipment and services should allow users to easily perform tasks in the manner most suited to their contexts of use.

	6.4.1
Functions

a)
Basic functions should to the widest extent possible be capable of being used by all users.

b)
Auxiliary functions should be capable of being used by most users.

	6.4.2
Consistency

Related equipment or services should have common accessibility functions and specifications.

	6.4.3
Disclosure information

Information about the accessibility of ICT equipment or services should be available in accessible formats to people with widest range of capabilities.

	6.4.4 b
Audio output should avoid volumes that are likely to harm hearing.

	6.4.5 

d)
It should be easy to store equipment.

e)
It should be easy to logically and physically disconnect the equipment (for example, from supplies, peripheral devices and networks)

	6.4.6 Input devices of ICT equipment should comply with ISO 9241-410.

6.4.7 Output devices of ICT equipment should comply with ISO 9241-300.

6.4.8 Work stations of ICT equipment should comply with ISO 9241-5.

6.4.9 Software components of ICT equipment and services should comply with ISO 9241-171.

	6.4.11 Combinations of multiple assistive technologies should not disturb the functions of individual assistive technologies.

	6.4.12 ICT equipment and services intended to work with other ICT equipment or services should not interrupt or invalidate any accessibility-related functions of these other ICT equipment and services.

	6.4.13
User guidance 

b)
Where possible information about the range of contexts of use for which the ICT equipment or service is designed should be included in the on-line help of the equipment or service.

c)
Where it is not possible to include information about the range of contexts of use for which the ICT equipment or service is designed in the on-line help, then this information should be provided in the printed and other forms of documentation for the equipment or service.

	6.4.14
Error tolerance

EXAMPLE 1
Elements are arranged to minimize errors.

	EXAMPLE 3
Warnings of the consequences of errors are provided.

	6.4.15 

a)
Users should be able to reverse ("undo") actions made by the system in response to their commands.

b)
For actions that are impossible to undo, the user should be required to confirm the action before it is performed by the system.

	6.4.16 The risk of inadvertently activating or deactivating accessibility features should be minimized.

	6.5.2 ICT equipment and services should be able to be operated in a range of intended environments.

NOTE 1
Many ICT equipment and services are used in multiple environments, including: an office environment, a home environment, and remote/temporary environments (e.g. a hotel room while traveling).

NOTE 2
Many ICT services are used on a variety of hardware platforms, including: public computers, personal computers, notebook computers, and portable digital assistants.

	6.5.3
Impact on environment

	The operation of ICT equipment and services should not negatively influence its environment or neighbouring persons.


