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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govermmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with
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Part 1
Part 2
Part 3
Part 4
Part 5
Part 6
Part 7

Part 8

bl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives,,Part 2.
fask of technical committees is to prepare International Standards. Draft International Standa
y the technical committees are circulated to the member bodies for voting\»*Publication as
bl Standard requires approval by at least 75 % of the member bodies castinga\ote.

shall not be held responsible for identifying any or all such patent rights.

71 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee S(
s of human-system interaction.

Hition of ISO 9241-171 cancels and replaces ISO/TS 16071:2003, of which it constitutes a techn
consists of the following parts, under the generaltitle Ergonomic requirements for office work |
ay terminals (VDTSs):

General introduction

Guidance on task requirements

Visual display requirements

Keyboard requirements

Workstation layaUt and postural requirements

Guidance ohdhe work environment

Requirements for display with reflections

Requirements for displayed colours

the

rds
an

drawn to the possibility that some of the elements of this document.fmay be the subject of patent

L 4,
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vith

Part 1

Part 9: Requirements for non-keyboard input devices

1: Guidance on usability

Part 12: Presentation of information
Part 13: User guidance
Part 14: Menu dialogues

Part 15: Command dialogues
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Part 16: Direct manipulation dialogues

Part 17: Form filling dialogues
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Guidance on software individualization and human-centred design process for interactive systems are to form
the subjects of future parts 129 and 210.

ISO 9241 also consists of the following parts, under the general titte Ergonomics of human-system interaction:

Part 20: Accessibility guidelines for information/communication technology (ICT) equipment and services

Part 110:

Part 151:

Part 171:

Part 300:

Part 302:

Part 303:

Part 304:

Part 305:

Part 306:

Dialogue principles

Guidance on World Wide Web user interfaces

Guidance on software accessibility

Introduction to electronic visual display requirements
Terminology for electronic visual displays

Requirements for electronic visual displays

User performance test methods

Optical laboratory test methods for electronié:visual displays

Field assessment methods for electronic.visual displays

Part 307: Analysis and compliance test metheds for electronic visual displays

Part 308:

Part 309:

Part 400:

Part 410:

Part 920:

Surface-conduction electron-emitter displays (SED) [Technical Report]
Organic light-emitting diode (OLED) displays [Technical Report]
Principles and requirements for physical input devices

Design criteria:for physical input devices

Guidance on tactile and haptic interactions

mework for tactile and haptic interaction is to form the subject of a future part 910.
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Introduction

The purpose of this part of 1ISO 9241 is to provide guidance on the design of the software of interactive
systems so that those systems achieve as high a level of accessibility as possible. Designing human-system
interactions to increase accessibility promotes increased effectiveness, efficiency and satisfaction for people
having a wide variety of capabilities and preferences. Accessibility is therefore strongly related to the concept

of usability
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(see 1ISO 9241-11).

mportant approaches to increasing the accessibility of a human-system interface are
ng a human-centred approach to design (see ISO 13407),

hg a context-based design process,

ng the capacity for individualization (see ISO 9241-110), and

g individualized user instruction and training.

nt to incorporate accessibility goals and features into the design‘as early as possible, when
xpensive compared to the cost of modifying products to make. them accessible once they h
gjned. As well as providing guidance for achieving that, <his” part of 1SO 9241 addresses
need to consider social and legislative demands for ensuring accessibility by the remova
at prevent people from participating in life activities such as the use of environments, servid
nd information.

f 1ISO 9241 is applicable to software that formsypart of interactive systems used in the home|
vities, in public situations and at work. Requirements and/or recommendations are provided

bl Standards 1SO 9241-11, ISO 9241-12;20SO 9241-13, ISO 9241-14, 1SO 9241-15, ISO 9241
P41-17, 1SO 9241-110 and I1SO 14915; as well as reflecting the goals outlined in ISO Guide 71
) with the aforementioned International Standard is also important if the goal of accessibility is to

\While the requirements and reCommendations of this part of ISO 9241 are generally applicable to all softw
Homains, additional detailed guidance on the accessibility of Web content (including Web applications
m the Web Content Accessibility Guidelines (WCAG) [33],

f 1ISO 9241 is based~on the current understanding of the characteristics of individuals who h
hysical, sensoryand/or cognitive impairments. However, accessibility is an issue that affects m
people. The ‘ntended users of interactive systems are consumers or professionals — peopls
chool, engingers, clerks, salespersons, Web designers, etc. The individuals in such target gro
cantly as\regards physical, sensory and cognitive abilities and each target group will include peg
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5ign, appearance and behaviour, as well as-specific accessibility issues, thereby complementing
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accessibility addresses a W|der deflned group of users mcludmg 7

people with physical, sensory and cognitive impairments present at birth or acquired during life,

sensory and cognitive capacities,

his/her glasses, and

enviro

Vi

nment or has both hands occupied by other activities.

nt abilities. Thus people with disabilities do not form a specific group that can be separated out 3

elderly people who can benefit from new products and services but who experience reduced physical,

people with temporary disabilities, such as a person with a broken arm or someone who has forgotten

people who experience difficulties in particular situations, such as a person who works in a noisy
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When designing and evaluating interactive systems there are other terms that are often associated with
accessibility. In Europe, the expression design for all or, in North America, universal design [°, address the
goal of enabling maximum access to the maximum number and diversity of users, irrespective of their skill
level, language, culture, environment or disability. This does not mean that every product will be usable by
every consumer. There will always be a minority of people with severe or multiple disabilities who will need
adaptations or specialized products. Accessibility as defined in this part of ISO 9241 emphasizes the goals of
maximizing the number of users and striving to increase the level of usability that these users experience.

This part of ISO 9241 recognizes that some users of software will need assistive technologies in order to use
a system. In the concept of designing software to be accessible, this includes the capability of a system to
) ; ) . ; L oS increase the
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ber of people who will be able to use the interactive system. Guidance is provided on designit
t integrates as effectively as possible with common assistive technologies. It is importan? td
essibility can be provided by a combination of both software and hardware controlled by
istive technologies typically provide specialized input and output capabilities not pravided by t

fware that allows users to view their screens at various levels of magnification, and scre
fware that allows blind users to navigate through applications, determine the staté of controls, an
text-to-speech conversion. Hardware examples include head-mounted pointing devices inste

Braille output devices instead of a video display. There are many others. When users emp
istive software and/or hardware, usability is enhanced to the extent that’systems and application
n those technologies. For this reason, platforms (including operating.systems) must provide pr:
vices to allow software to operate effectively with add-on assistiye software and hardware as s
part of ISO 9241. If systems do not provide support for assistive technologies, the probability
t users will encounter problems with compatibility, performanee and usability.

s part of ISO 9241 serves the following types of users:

designers of user-interface development tools and style guides to be used by interface designe]
user-interface designers, who will apply the guidance during the development process;
developers, who will apply the guidance during the design and implementation of system functi
those responsible for implementing solutions to meet end-user needs;

buyers, who will reference this, part of ISO 9241 during product procurement;

evaluators, who are responsible for ensuring that products are in accordance with this part of 1

TE 2 In this document-the term “developers” is used as shorthand for all those involved in the dev
ware design and creation, which sometimes can span different collaborating or contracting organizations.

tha

ought to provide user interfaces that are more accessible. This part of ISO 9241 concerns the devg
soffwaretfor user interfaces. However, those involved in designing the hardware aspects of user

m

b ultimate benefiCiary of this part of ISO 9241 will be the end-user of the software. Although it
end-users \Will read this part of ISO 9241, its application by designers, developers, buyers and

also find it useful when considering the interactions between software and hardware aspects.

g software
note that
software.

he system.

tware examples include on-screen keyboards that replace physical keyboards, ‘screen-magnification

en-reading
d read text
ad of mice
loy add-on
s integrate
bgramming
pecified in
increases
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bnality;
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elopment of

is unlikely
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interfaces

ISO 9241 was originally developed as a seventeen-part International Standard on the ergonomics
requirements for office work with visual display terminals. As part of the standards review process, a major
restructuring of 1ISO 9241 was agreed to broaden its scope, to incorporate other relevant standards and to
make it more usable. The general title of the revised 1SO 9241, “Ergonomics of human-system interaction”,
reflects these changes and aligns the standard with the overall title and scope of Technical Committee
ISO/TC 159, SC 4. The revised multipart standard is structured as series of standards numbered in the
“hundreds”: the 100 series deals with software interfaces, the 200 series with human-centred design, the 300
series with visual displays, the 400 series with physical input devices, and so on.

See Annex A for an overview of the entire ISO 9241 series.
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Scope

s part of ISO 9241 provides ergonomics guidance and specifications for the design of accessib
use at work, in the home, in education and in public places. It covers issues. associated with

essible software for people with the widest range of physical, sensory and|cognitive abilities

se who are temporarily disabled, and the elderly. It addresses software considerations for acces

nplement general design for usability as addressed by 1SO 9241-110y ISO 9241-11 to IS
14915 and ISO 13407.

s part of ISO 9241 is applicable to the accessibility of interactive systems. It addresses a wid
fware (e.g. office, Web, learning support and library systems):

romotes the increased usability of systems for a wider range of users. While it does not
aviour of, or requirements for, assistive technologies (including assistive software), it does addrg
ssistive technologies as an integrated component ef.interactive systems.

5 intended for use by those responsible forothe specification, design, development, eval
curement of software platforms and software applications.

Normative references

p following referenced documents are indispensable for the application of this document.
brences, only the editiop- eited applies. For undated references, the latest edition of the
ument (including any amendments) applies.

9241-11:1998, (Ergonomic requirements for office work with visual display terminals
t 11: Guidanceon-usability

9241-12:4998, Ergonomic requirements for office work with visual display terminals (VDTs)
sentation. of information

D 92441-13:1998, Ergonomic requirements for office work with visual display terminals (VDTs)

e software

designing
, including
sibility that
D 9241-17,

e range of

cover the
bss the use

hation and

For dated
referenced

(VDTs) —

— Part 12:

— Part 13:

Us

br clliidance
7

ISO 9241-14:1997, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 14:
Menu dialogues

ISO 9241-15:1997, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 15:
Command dialogues

ISO 9241-16:1999, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 16:
Direct manipulation dialogues

ISO 9241-17:1998, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 17:
Form filling dialogues
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ISO 9241-110:2006, Ergonomics of human-system interaction — Part 110: Dialogue principles
ISO 13407:1999, Human-centred design processes for interactive systems

ISO 14915 (all parts), Software ergonomics for multimedia user interfaces

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
acceleratqgr keys
shortcut kgys

key combipations which invoke a menu option without displaying the menu on which the optian ‘appearg or
intermediaje menus

[ISO 92414{14:1997]

3.2
accessibiljity
(interactivg system) usability of a product, service, environment or facility by people with the widest rangg of
capabilities

NOTE 1 The concept of accessibility addresses the full range of user capabilities and is not limited to users who |are
formally recpgnized as having a disability.

NOTE 2  [The usability-orientated concept of accessibility aims tosachieve levels of effectiveness, efficiency pnd
satisfaction that are as high as possible considering the specified context of use, while paying particular attention to the full
range of capabilities within the user population.

33
accessibiljty feature
feature (efc.) that is specifically designed to jinerease the usability of products for those experiending
disabilities

3.4
activation
internal stdte with differential degrees of mental and physical functional efficiency

[ISO 1007%:1991]

3.5

assistive fechnology

AT

hardware gr softwarevadded to, or incorporated within, a system that increases accessibility for an individud|
EXAMPLE Braille display, screen reader, screen magnification software, eye tracking devices.

3.6

chorded key-press
keyboard key or pointing-device button presses where more than one button is held down simultaneously to
invoke an action

NOTE This includes both uses of modifier keys with other (non-modifier) keys as well as use of multiple non-modifier
keys to enter data or invoke an action.

3.7

closed system

system that does not allow user connection or installation of assistive technology that would have
programmatic access to the full user interface

2 © 1SO 2008 — All rights reserved
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NOTE This can be because of policy, system architecture, physical constraints or for any number of other

3.8

colour scheme

set of colour assignments used for rendering user-interface elements
NOTE “Colour” refers to a combination of hue, saturation, and brightness.
3.9

contrast

reasons.

(perceptual sense) assessment of the difference in appearance of two or more parts of a field seen

sim

[CIE 17.4:1987, definition 845-02-47]

3.1
cu
vis

cf.

31

effectiveness

acd

[1S

3.1
eff
res

[1S

31

explicit designator

coq
typ

cf.

EXj

ultaneously or successively (hence: brightness contrast, lightness contrast, colour contrast, etc.

0
sor
hal indication of where the user interaction via keyboard (or keyboard emulator)will occur

keyboard focus cursor (3.22), text cursor (3.35), pointer (3.30)

1

uracy and completeness with which users achieve specified goals

D 9241-11:1998, 3.2]

v
ciency
purces expended in relation to the accuracy and completeness with which users achieve goals

D 9241-11:1998, 3.3]
3

e or abbreviation for a menu optien or control label, set apart from the name (usually to the lef
bd in for selection

mplicit designator ( 3.16)

\MPLE “O”, “C”, “§”"XP”, as shown in the menu in Figure 1.
o Open
C Close
S Save
P Print

[ of it), and

Figure 1 — Examples of explicit designators

© 1SO 2008 — All rights reserved
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3.14

focus cursor

location cursor

indicator showing which user-interface element has keyboard focus

cf. input focus ( 3.18) and cursor (3.10).
EXAMPLE Box or highlighted area around a text field, button, list or menu option.

NOTE The appearance of this indicator usually depends on the kind of user-interface element that has focus. The
user-interface element with focus can be activated if it is a control (e.g. button, menu item) or selected if it is a selectable
user-interfageetement(e-g-fcomn, fistiternm):

3.15
icon
graphic digplayed on the screen of a visual display that represents a function of the computer system

[ISO/IEC 1[1581-1:2000, 4.7]

3.16
implicit dgsignator
portion of gn option name or control label used for keyboard selection

EXAMPLE “P” on a screen used for initiating a print job where the control label is@isplayed as “Print”.

3.17
individualjzation
modification of interaction and presentation of information to suit individual capabilities and needs of users

3.18
input focus
in relation {o a given input device, the indication of the object upon which the user directs input

[1SO 92414{16:1999]
EXAMPLE Pointer focus and keyboard focus ar€g input foci.

3.19
keyboard pmulator
software of hardware that generates-input identical to that from a keyboard

NOTE A keyboard emulator can)provide a representation of keys (e.g. on-screen keyboard) or not (e.g. voice
recognition)
EXAMPLE Platform-based~on-screen keyboards, speech input, handwriting, wherever their output appearg to

applications|as keystroke input.

3.20
keyboard pquivalent
key or key[combination that provides access to a function usually activated by a pointing device, voice inpuf or
other inputlor-control mechanism

3.21
keyboard focus
current assignment of the input from the keyboard or equivalent to a user-interface element

NOTE For an individual user-interface element, focus is indicated by a focus cursor.

3.22
keyboard focus cursor
visual indication of where the user interaction via keyboard (or keyboard emulator) will occur

cf. keyboard focus (3.21), pointer (3.30), text cursor (3.35).

4 © 1SO 2008 — All rights reserved
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3.23
label
short descriptive title for an entry or read-only field, table, control or object

cf. name (3.27)

EXAMPLE 1 Heading, prompt for entry field, text or graphic that accompanies and identifies a control (such as those
displayed on the face of buttons), audible prompt used by an interactive voice response system.

EXAMPLE 2 “Creation Time”, as shown in Figure 2.

Creation Time: [96317090345
Figure 2 — Example of text field with label

EXAMPLE 3 “Pagination”, “Widow/Orphan control”’, “Keep with text”, “Keep lines\together”, “Page brealj before”, as
shgwn in Figure 3.

Pagination \ 4
[#]Widow/Orphan control

OKeep with text

[OKeep lines together

[OPage break befare

Figure 3 — Example of check box group with labels for group and each check box

EXAMPLE 4 Image of a printer in a window that the user can click to print the current document.
NOJTE 1 In some applications, fabels are classified as protected fields.

NO[TE 2  Adapted from 1SO\9241-17:1998, definition 3.4.

NOJTE 3 For the pufpeses of this part of ISO 9241, label refers to the presented title for a user-interface element — in

contrast with the nafe)attribute, which might or might not be presented to users but is available to assistive t¢chnologies.
Textual labels are‘often a visual display of the name.

3.
lat¢h
mode- in- which any modifier key remains logically pressed (active) in combination with a single gubsequent
non=modifier l(ny-lnrncc Qr Ir\r\ir'|fir'|g.r1¢:\/ir*r: buttan action

cf. lock (3.25)

3.25

lock

persistent mode in which one or more modifier keys or pointing-device buttons remain logically pressed
(active) until lock mode for the key or button is turned off

cf. latch (3.24)

NOTE 1 Unlike latch, which affects only keyboard and pointing device actions, lock will affect any software that uses
the modifier key(s) to alter its behaviour.

© 1SO 2008 — All rights reserved 5
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NOTE 2  Lock mode is usually turned off explicitly by the user, but can also be turned off at other times such as at
system shutdown or restart.

3.26
modifier key
keyboard key that changes the action or effect of another key or a pointing device

EXAMPLE 1 Moving the keyboard focus with the shift key held down, thereby extending the current selection in the
direction of cursor movement rather than merely moving the position of the cursor.

EXAMPLE 2 Pressing “C”, to obtain the input of that character, pressing “Ctrl+C” to obtain the “Copy” function.

3.27
name
word or phfrase associated with a user-interface element and that is used to identify the element to the.user

cf. label (3]23).

NOTE 1 Names are most useful when they are the primary word or phrase by which the an-screen instructigns,
software ddcumentation and the user refer to the element, and when they do not contain thé 'type or status of|the
user-interfa¢e element.

NOTE 2  [The name attribute might or might not be presented to users but is available_tq assistive technologies — in
contrast with /abel. For the purposes of this part of ISO 9241, /abel refers to the presented title for a user-interface element.
Textual labgls are often a visual display of the name.

NOTE 3  When a textual label is provided it would generally present the nameé.or a shortened version of the name. [Not
all user-intefface elements have labels, however. In those cases, the names would be available to assistive technologies
(or sometimes by pop-up tool tips, etc.).

NOTE 4 |Names are not to be confused with internal identifiers (ID)which can be used by software and might not be
designed to[be understood by a human.

3.28
natural language
language that is, or that was, in active use in a community of people, the rules of which are mainly dedu¢ed
from the ugage

3.29
platform software
software that interacts with hardware_¢r provides services for other software

EXAMPLE Operating system, device driver, windowing system, software toolkit.

NOTE 1 A browser can function both as an application and as platform software.
NOTE 2 For the purposés.of this part of ISO 9241, software refers to both platform software and application software.

3.30
pointer
graphical gymbokthat is moved on the screen according to operations with a pointing device

NOTE lsers can-interactwith-elements dieplnynd on-the screen hy mn\/ing the. Ir_\ninh:r to-that location-and anr'firg a

direct manipulation.

[ISO 9241-16:1999, 3.15]

3.31
pointer focus
current assignment of the input from the pointing device to a window

NOTE The window with pointer focus usually has some distinguishing characteristic, such as a highlighted border
and/or title bar.
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3.32
pointing device
device that translates a human controlling operation to a controlling operation on the display

NOTE 1 Depending on the applied technology, not only machine devices but also parts of the human body (e.g. fingers,
arms) can currently be used as pointing devices.

[1ISO 9241-16:1999]
NOTE 2  Pointing devices typically have buttons that are used to activate or manipulate user-interface elements.

NOTE 3  Almost any hardware can be used to control a pointer (3.30) with the appropriate software.

!
safisfaction

freedom from discomfort, and positive attitudes towards the use of the product

[ISD 9241-11:1998, 3.4]

3.3'|4
sciieen reader
asgistive technology that allows users to operate software without the need-te-view the visual displaly

NO[TE 1 Output of screen readers is typically text-to-speech or dynamic Braille output on a refreshable Braille display.

NO[TE 2  Screen readers rely on the availability of information from the~Operating system and applications,|such as the
name or label of the user-interface element.

3.3m|5
text cursor

visyial indication of the current insertion point for text entry

cf. pointer (3.30), focus cursor (3.14).

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

[ISP 9241-11:1998, 3.1]

3.

usér interface

Ul

all components of{an-interactive system (software or hardware) that provide information and contfols for the

user to accomplish-specific tasks with the interactive system

[ISP 9241-110:2006, 3.9]

useér-interface element
user-interface object
entity of the user interface that is presented to the user by the software

EXAMPLE Text, graphic, control.

NOTE 1 User-interface elements can be interactive or not.

NOTE 2  Both entities relevant to the task and entities of the user interface are regarded as user-interface elements. A
user-interface element can be a visual representation or an interaction mechanism for a task object (such as a letter, sales
order, electronic part or wiring diagram) or a system object (such as a printer, hard disk or network connection). It can be
possible for the user to directly manipulate some of these user-interface elements.

NOTE 3  User-interface elements in a graphical user interface include such things as basic objects (such as window
title bars, menu items, push buttons, image maps, and editable text fields) or containers (such as windows, grouping

© 1SO 2008 — All rights reserved 7


https://standardsiso.com/api/?name=404a17ede4d3cc9fc7c4ea1b61c467e9

ISO 9241-171:2008(E)

boxes, menu bars, menus, groups of mutually-exclusive option buttons, and compound images that are made up of
several smaller images). User-interface elements in an audio user interface include such things as menus, menu items,
messages, and action prompts.

4 Rationale and benefits of implementing accessibility

Accessibility is an important consideration in the design of products, systems, environments and facilities
because it affects the range of people who are able to use them and use them easily. The more accessible a
design, the wider the range of people who will find it usable.

Accessibilify can be improved by incorporating features and attributes known to benefit users with spegial
requirements. To determine the achieved level of accessibility, it is necessary to measure the effectivengss,
efficiency @nd satisfaction of users working with a product or interacting with an environment forthe’ widest
range of lisers. Measurement of accessibility is particularly important in view of the complexity of fthe
interaction$ with the user, the goals, the task characteristics and the other elements of the context of usg. A
product, system, environment or facility can have significantly different levels of accessibility when useqd in
different cqntexts.

Planning for accessibility as an integral part of the design and development processyinvolves the systematic
identificatign of requirements for accessibility, including accessibility measurements and verification critTria
within the ¢ontext of use. These provide design targets that can form the basis:for verification of the resulling
design.

The approach adopted in this part of ISO 9241 has the following benefits”

— the frgmework can be used to identify the aspects of accessibility and the components of the context of
use to[be taken into account when specifying, designing or-evaluating the accessibility of a product;

— the pgrformance and satisfaction of the users can bg“used to measure the extent to which a prodiict,
system, environment or facility is accessible in a spécific context;

— measyres of the performance and satisfaction of the users can provide a basis for determining &nd
compdring the accessibility of products having different technical characteristics, which are used in fthe
same fpontext;

— the acgessibility planned for a preduct can be defined, documented and verified (e.g. as part of a quality
plan).

5 Pringiples for desighing accessible software

There are (different ways'of designing accessible software. This part of ISO 9241 does not assume any ¢ne
specific depign method or process, nor does it cover all the different activities necessary to ensure access|ble
system depign. {tis complementary to existing design methods and provides a human-centred accessibjlity
perspectivg, based on ISO 13407, that can be applied — whatever the specific design process or particlilar
context of usé)— to increase the number of people who are able to use the software. The guidance provixed
in this part of ISO 9241 is applicable at any stage in the development of an interactive system.

Designing accessible software should adhere to the following principles.

— Equitable use
Equitable solutions provide the same means of use for all users: identical whenever possible; equivalent
when not. Achieving equitable use will ensure that solutions designed to increase accessibility do not

result in such things as loss of privacy, increased risks to personal safety or security, or the stigmatization
of individuals.
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— Suitability for the widest range of use

Suitability for the widest range of use involves designing with the objective of producing solutions that will
be useful, acceptable and available to the widest range of users within the intended user population,
taking account of their special abilities, variations in their capabilities, the diversity of their tasks, and their
differing environmental, economic and social circumstances.

— Robustness (WCAG 2.0 Principle No. 4) 53]

Software should be deS|gned to be as robust as pOSS|bIe to aIIow it to work W|th current and future

assistive software and devices to operate effectively and efficiently when used. The software cn promote
integration of assistive technologies by providing information that can be read by assistive te¢ghnologies,
and by communicating through standard application-to-application communication pretocols.

EXAMPLE Systems that provide built-in screen magnification can enable many more users to read fthe text and
see the images that are presented. However, if the necessary integration information is available, user$ can attach
the screen magnification program of their choice to suit their particular needs.

The¢ development of solutions that will result in accessible software shéuld be based upon the application of
ergonomic design guidance: 1SO 9241-12, 1S0O 9241-13, 1SQ 9241-14, 1S0O 9241-15, 1SD 9241-16,
IS 9241-17 and 1SO 9241-110, and ISO 14915-1, ISO 14915-2 and 1SO 14915-3, shall be congulted. The
guigance in these International Standards is also included/in the provisions of other standards and
puIIications such as the Web Content Accessibility ‘Guidelines 2.0 (WCAG) 3], univergal design
prifciples/design for all (DFA) €], which specifically aim“to increase accessibility. Issues thafl represent
ergonomics principles and good practice that are particulatly important as the basis for achieving accessibility
are that

— | information should be perceivable by the user(ISO 9241-12, WCAG 2.0 Principle No 1);
— | content and control should be understandable (ISO 9241-12, ISO 9241-110, WCAG 2.0 Princigle No 3);
— | interface elements should be operable (ISO 9241-110, WCAG 2.0 Principle No 2);
— | software should be error tolerant (ISO 9241-110, DFA);

— | software should be flexible in use, enabling users to choose from a wider range of input and output
alternatives. (1S0.9241-110, DFA).

The additional guidance provided in this part of ISO 9241 specifically addresses issues that arise when
prgviding design-solutions that will satisfy the needs of users with a great variety of capabilities.

6 | Sources of variation in user characteristics

All user populations vary significantly in terms of their characteristics, capabilities and preferences. Any
interactive system will include, within the user group for which it is designed, people with very different
physical, sensory and cognitive abilities. These differences will have many different sources including innate
characteristics, culture, experience and learning, as well as changes that occur throughout life. While the
requirements and recommendations in this part of ISO 9241 are based on the current understanding of the
individual characteristics of people who have particular physical, sensory and cognitive impairments, their
application addresses the diversity of abilities within any intended user population that may lead to limitation
on activities.

Disabilities considered include not only those due to restrictions on mobility or physical performance, such as

loss of a limb or tremor, but also those associated with sensory impairment, such as low vision or hearing loss,
as well as cognitive factors, such as declining short-term memory or dyslexia. Some disabilities can be
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experienced intermittently and appear unpredictably or very suddenly. In addition, a disability can be
experienced as an entirely unique event for an individual (e.g. having a broken arm). Annex D provides an
outline of some of the limitations typically encountered by individuals with various types of disability, but does
not constitute an exhaustive account of all the issues that can arise. In addition, limitations on activities can be
created by the physical environment (e.g. poor lighting and noise), social environment (e.g. confidential tasks
carried out in the presence of other people) or by the need to deal with other tasks in parallel, and these are
also taken into account.

The extent to which the particular source of any disability creates limitations varies and some of the guidance
provided is specific to the degree of disability experienced. Thus, impairments in vision can range from
declining ahility to resolve small detail to having been blind from birth. Different provisions in the design of the
interactive [system could be needed to deal with different degrees of disability: for example, the facility to
enlarge the size of detail presented on a screen will not address the problems of those people who are.bling.

It is also important to recognize that people can experience multiple disabilities. Guidance thatiis\appropriate
to addressjng a specific type of disability might not work if somebody who has that disabilitynalso has sgme
other type pf disability. For example, auditory output of written text will not provide support for people who pre
deaf-blind.| Combinations of different disabilities and variations in the levels of disabilities experienced ¢an
have unexpected effects. It is therefore important that different approaches to access\be supported so that
interfaces ¢an be individualized to the user and their task.

7 Howito use this part of ISO 9241

7.1 General

In order tolachieve accessibility, it is necessary to provide support in different parts of the system of softwire,
which incltides platform software (the operating system and associated layers, and toolkits) and other
software (quch as most applications) that run on and make:use of services provided by platform software.

While much can be done to improve accessibility in the design of an application, it is not possible to providg all
of the inpuf and output support that users require_in ‘every circumstance at the application level alone. To [the
extent thal any particular part of the softwareis dependent upon a level below it for its operatignal
characterigtics, it will be necessary to ensure(that the lower levels enable the implementation of recommendged
accessibilify characteristics in any layers* that depend upon them. Similarly, accessibility characterisjics
implemented by the platform can requife-Cooperation from layers running on top of them in order to be fully
effective. The majority of the requirements and recommendations given in Clauses 8, 9, 10 and 11 demand
that the issue be addressed at more’than one level of the software system if the particular requirement or
recommenfation is to be satisfied.

These dependencies canocedr in relation to different layers in the platform (e.g. window management on ftop
of process| management‘and screen drawing, which are on top of hardware drivers) and in relation to [the
applications that are \mounted on the platform. Applications themselves can have layers that resulf in
dependengies arising.within different levels of the application.

Most of the prov15|ons given in this part of ISO 9241 apply to all software that |mpIements or contnbutes to the
software uge p to
portions of platform software (such as guidelines about low-level input, window management or system -wide
behaviour): for example, the platform is the general means by which accessibility features that involve control
of hardware devices, in particular those involving input, are implemented and controlled. Similarly, other
provisions might only apply to software that displays user-interface elements, generates sounds, or exhibits
other specific behaviours. In these cases, the applicable layers or type of software is indicated in the text of
the requirement or recommendation, and in some cases are further elaborated upon in accompanying Notes.

7.2 Conformance

Conformance with this part of ISO 9241 is achieved by satisfying all the applicable requirements and by the
provision of a systematic list of all the recommendations that have been satisfied. Any requirements that have
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been determined not to be applicable shall also be listed, together with a statement of the reasons why they
are not applicable. For reference purposes, all the clauses including requirements are listed in Annex B.

Users of this part of ISO 9241 shall evaluate the applicability of each requirement (a “shall” statement) and
should evaluate the applicability of each recommendation (a “should” statement) to determine whether it is
applicable in the particular context of use that has been established for the interactive system that is being
designed (“‘may” statements give permission). If a product is claimed to have met the applicable
recommendations in 1ISO 9241-171, the procedure used in establishing requirements for, developing and/or
evaluating, the software accessibility shall be specified. The level of specification of the procedure is a matter
of negotiation between the involved parties.

ISQ 13407:1999, 7.2, and ISO 9241-11:1998, 5.3, shall be consulted for guidance on the identifjcation and
spegcification of the context of use; see Annex C for guidance on assessing applicability.

Anpex C provides a means both for determining and recording the applicability of all the requirgments and
regommendations and for reporting that they have been followed. Other equivalent ‘forms of |report are
acgeptable.

Sefver software (used in client-server and mainframe environments) shall be evaltated in conjunctipn with the
clignt (including terminal) software that would be used with it.

Software used on or intended to be used on closed systems shall-be evaluated in conjunctign with the

intended hardware configuration and shall be in accordance with all requirements of Clauses 8, 9, [10 and 11,
exgept for those given in 8.6.

8 | General guidelines and requirements

8.1 Names and labels for user-interface elements

8.111 Provide a name for each user-interface element

Software shall associate an identifying-iame with every user-interface element except where the name would
be redundant.

NOJTE 1 A name conveys the identity of the user-interface element to the user. It complements the role attribute that
tell§ an element’s function (suchas that it acts as a push button) and the description attribute that summarizes the
element’s visual appearance:-

EXAMPLE 1 The application provides a label showing the name “File name” for a static text field that shows the name
of the file being descfibed in the fields below.

EXAMPLE 2 Dialog boxes or windows have meaningful names, so that a user who is hearing rather thamp seeing the
screéen gets appropriate contextual information.

NOJTE.2 If some names are missing, assistive technology might be unable to sufficiently identify or [operate the
usdr-interface elements for the user.

NOTE3 Names would be redundant for user-interface elements whose entire informational content is already
conveyed by their role attribute (such as a horizontal rule), static text elements that serve to name other elements, and
elements that only serve as an integral portion of a parent element (such as the rectangular border around a button).

EXAMPLE 3 The software does not need to provide a name for a static text field that says “Last name:” and serves to
identify text box that follows it, as that string would be exposed using the field’s value attribute.

EXAMPLE 4 When a script or object hosted within a Web browser attempts to set the window’s title to a string that is
already used by another of the browser’s windows, the browser modifies this string to be unique.

NOTE 4 In some cases, the name will be displayed visibly, but in other cases it will only be provided programmatically
for use by assistive technology as described in 8.6.
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EXAMPLE 5 A control is listed in the product documentation as “the Print button”; therefore, its identifying name in the
software is “Print” (regardless of whether the word “Print” appears on the visual representation of the button or not).

NOTE 5  Such elements can be containers that serve to group one or more sub-elements. In a typical graphical user
interface, examples of Ul (user interface) elements include basic elements such as window title bars, menu items, push
buttons, images, text labels and editable text fields; while examples of containers include windows, list boxes, grouping
boxes, menu bars, menus, groups of mutually-exclusive option buttons, and compound images that are made up of
several smaller images. In a typical audio user interface, examples of interactive Ul elements include menus, menu items,
messages, prompt tones and pauses.

EXAMPLE 6 Compound user-interface elements that consist of a collection of other user-interface elements have a
group nams Meb-page-image-cemposed-o eries-of-smallerimage-files—previde gredp-rarme—{-Censtruction-site”)

» o« » o«

in addition tp the names of the individual component images (“building”, “bulldozer”, “dump truck”, “crane”, etc.).

8.1.2 Prqvide meaningful names

Names of pser-interface elements should be comprised of natural language words that are meaningful to the
intended ugers.

NOTE 1 This means that each word in the name would occur in a standard dictionary or in.electronic documentatior] for
end-users ircluded with the software.

NOTE 2  [The names are most useful when they are the primary name by which the-software, its documentation andl its
users refer fo the element, and do not contain the type or status of the user-interface element.

EXAMPLE The name of a checkbox is “Gender” and not “Gender checkbox.”

NOTE 3 User-interface elements that represent a real entity (such as a:document, location or person) can be provifled
with the name of that entity even if the name is too lengthy or cryptic to"be read easily.

NOTE 4 Names can use terms that are specific to a partieular task domain, provided that they have established
meanings fgr the intended users.

EXAMPLE 2 A control is listed in the product documentation as “the Print button”; therefore its identifying name in|the
software is [Print” (regardless of whether the word “Rrint” appears on the visual representation of the button or not).

EXAMPLE 1 Dialog boxes or windows have meaningful names, so that a user who is using speech output because
he/she canrlot see the screen gets appropriate‘contextual information.

8.1.3 Prqvide unique names within context
Each name of a user-interface,element specified by software developers should be unique within its contexf.

NOTE 1 Users will not beable to use the name to identify an element if several elements have the same name within
the same cqntext.

NOTE 2  |A nameis considered unique if no other user-interface element with the same name and role attributes shgres
the same cqntainer or parent element (such as a window, group box, section, etc.).

NOTE 3 User-interface elements that represent a real entity (such as a document, location or person) can be provided
with the name of that entity even if the name is not unique in its context.

EXAMPLE 1 A form displays areas containing fields with a customer's home and business details. Each area has an
associated “Change” button. Rather than duplicate the name, the buttons are named “Change Home” and “Change
Business”.

EXAMPLE 2 A form for a purchasing application has several rows of items, each containing a text field displaying the
title of a book, followed by “Buy” button that is used to purchase that book. Even though the face of each button looks
identical, the form is implemented so that each provides a unique name for use by assistive technology, such as “Buy The
Grapes of Wrath” and “Buy Pride and Prejudice”.
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EXAMPLE 3 A user opens a second window of the same document using a word processing application. Both
windows are of the same document and both are editable. The word processor adds a “:1” to the end of the document
name to form the name of the first window. It names the second window with the same document name, except that it
appends a “:2” to the end of the second window name so that the two windows have unique names.

EXAMPLE 4 When a script or object hosted within a Web browser attempts to set the window’s title to a string that is
already used by another of the browser’s windows, the browser modifies this string to be unique.

8.1.4 Make names available to assistive technology (AT)

Each name of a user-interface element and its association shall be made available by the software system to
asgistive technology in a documented and stable fashion.

NOJTE 1 In a platform that does not provide a standard service for the association of names and elements| application
deVelopers document how assistive technologies can access that information.

NO[TE 2  Services for the association of names and elements are part of those described in 8:1.6.

8.115 Display names

user-interface element has a visual representation and is not part.6f standard components of the user
intgrface, software should present its name to users (either by default orat the user’s request).

NOJTE Standard components of the user interface are components that are provided by the platform ahd that look
and behave the same across applications.

EXAMPLE 1 In an application, the window scroll up and se¢rell down buttons do not have a label or[pop-up text
bedause these buttons are standard across applications on_the platform. At the bottom of the scrollbar, hpwever, are
spgcial “jump to next find” and “jump to last find” arrows thatde have pop-up text that describes their function.

EXAMPLE 2 A print button has a picture of a printer‘with a textual name that pops up when the user pauses a pointer
over the button and also when the user moves_the keyboard focus to the button and presses a specific keyboard

8.116 Provide names and labels that'are short

Eagh name or label of a user-intetface element specified by the software developers should be shprt enough
to be rendered succinctly.

NOJTE 1 If developers are_encouraged to put the most distinctive parts of the name first, users can skip oyer the latter
parfs once they have read’enough to identify the element.

NO[TE 2  User-interface elements that represent a real entity (such as a document, location or person) can[be provided
with the name ofithat entity even if the name is too lengthy or cryptic to be read easily.

NOJTE 3 _ “Using brief labels also benefits users of auditory, visual and tactile output.

EXAMPLE 1 “Print” is used instead of “Print button” or “This button prints the current document.”

EXAMPLE 2 An icon representing a document is labelled with the file name or title of the document, even if that string
is too lengthy or cryptic to be read easily, because that string was determined by the document author rather than by
software developers.

8.1.7 Provide text label display option for icons

Software should allow users to choose to display either the icon images, the icon images with text labels or
the icon text labels only.

NOTE It is useful for the user to be able to adjust the font size (see also 10.3.1).
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8.1.8 Properly position the labels of user-interface elements on screen

The labels for user-interface elements provided by software should be consistently positioned, relative to the
elements that they are labelling, on the display (see also ISO 9241-12:1998, 5.9.4 and 5.9.6).

If the platform software has conventions for positioning labels relative to the elements that they are labelling,
these conventions should be followed.

NOTE This helps AT correctly associate the labels with their corresponding controls, and helps users of screen
magnification software know where to look for a label or control.

8.2 Usel' preference settings

8.2.1 Enable individualization of user-preference settings
When the goftware enables the user to set personal preferences, these settings should be easily adjustablg.

EXAMPLE A software application allows users to configure and save settings for fontysize and style within a
particular window.

NOTE 1 System-wide user preference settings provided by the platform need to be used’in addition to any preference
settings for product-specific options.

EXAMPLE 2 A software application allows a user with cognitive disabilities to/choose the number and size of icons
displayed af any one time.

NOTE 2  |Requiring users to hand edit a configuration file is not an easy method for individualizing preference settings
because it i$ too easy for the user to accidentally enter invalid values-er.otherwise corrupt the file.

EXAMPLE 3 A user chooses preference settings through, a>graphical user interface, rather than directly editing|the
configuratiop files.

NOTE 3 Business considerations related to consistency of operations, performance-based considerations, safety,
privacy, and security concerns can all lead to some nécessary restriction by system administrators of the user’s capalility
to modify the behaviour and appearance of user-interface elements in certain contexts. Administrators need to show
restraint in l{miting user control. Not all options/preferences settings are appropriate for such administrative control.

NOTE 4 IAdministrators within this business environment can make specific permission profiles for users that reqpire
more flexibility in their options/preference_settings for usability and accessibility.

8.2.2 Enable adjustment ofattributes of common user-interface elements

Software should enablelusérs to adjust the attributes of common user-interface elements if applicable to [the
task.

NOTE 1 Commen- attributes for a visual interface could include, but are not limited to, font type, font size, and font
colour. For pn_auditory interface they could include, but are not limited to, aural cue type, rate, volume, pitch, positioh in
3D audio space! For a tactile interface they could include, but are not limited to, haptic object size, texture, xy- or xyz-
position, pressure sensitivity, solidity.

NOTE 2  Platform software often supports these options for standard user-interface elements it provides. To enhance
user experience, applications can use the settings defined at the platform level.

EXAMPLE Software retains user preference for window size and location between sessions.
8.2.3 Enable individualization of the user interface look and feel

Software should provide a mechanism enabling users to individualize the interface “look and feel”, including
the modification or hiding of command buttons.
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EXAMPLE 1 A user with a cognitive disability can, when using a given application, change the interface to simplify the
application’s look and feel.

EXAMPLE 2 A word processor allows users to temporarily hide menu items and tool bar buttons that they do not find
useful for a given situation.

8.2.4 Enable individualization of the cursor and pointer

If the hardware supports the service, software shall enable users to individualize attributes of all keyboard
focus cursors, text cursors and pointers, including, but not limited to, shape, size, stroke width, colour, blink
rate_(if any), and pointer trails (if any)

NO[TE 1 Platform software often supports these options for standard cursors and pointers it provides) gnd software
using these cursors and pointers can automatically comply with this requirement.

NO[TE 2  The ability to set the cursor to non-blinking is important for users with attention deficits, who may be easily
disfracted.

NOJTE 3 The colour aspect of this provision is not applicable if the presentation of the cursor or pointer is pn inversion
of the image and it has no colour.

EXAMPLE 1 Users with low vision can change a text cursor from non-blinking to blinking, and adjust the size to be
mofe readily visible given their visual capabilities.

EXAMPLE 2 Users with low vision and/or a colour deficiency can~change the thickness and colour of the keyboard
foclis cursor so that they can more easily see the current input focus.

EXAMPLE 3 Users with low vision can make the pointer larger'so that they can more readily locate it.

8.2l5 Provide user-preference profiles

Software should enable users to create, save, edit and recall profiles of preference settings, inclliding input
and output characteristics, without having toearry out any restart that would cause a change of statg or data.

NO[TE 1 For systems that provide access for multiple users, such as library systems, conversion back to a default
profile can be advisable.

NO[TE 2 It is often useful to be{able to access the preference settings over a network. Doing this in a securg way would
preperve privacy especially for people who are worried about revealing the fact that they have a disability.

NOITE 3 It is preferable-to minimize the need to restart the system or application in order for changes in uger interface
setfings to become effective.

EXAMPLE 1 Platform software allows each user to save global settings for font size, sound volume, and pointer-
control settings~that apply everywhere on the system.

EXAMPLE2 A software application allows users to configure and save settings for font size and style within a
particularwindow.

EXAMPLE 3 The profile for a public library system is modified for the needs of a current user but returns to default
values when that user is finished.

EXAMPLE 4 For a person completing an on-line process who has to make adjustments to the accessibility feature to
reduce errors, restarting the operating system or the user agent would cause loss of work.

8.2.6 Provide capability to use preference settings across locations

Software should permit users to transfer their preference settings easily onto a compatible system.
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NOTE 1 Portability is important for users with disabilities because they could find a system difficult or impossible to use
without preferences set to meet their interaction needs. The overhead and effort required to create preference settings can
be a significant hindrance to system usability if it must be repeated at every location.

NOTE 2  User preferences profiles are sometimes made publicly available, e.g. for download from the Internet.
Because people can be concerned about others knowing of their disability, it would be helpful if their use of these
resources could be kept private.

NOTE 3  Some platform software can provide a general mechanism for transferring their preference settings; in such
cases, software might not have to implement this feature itself, as long as it follows platform conventions for storing its
user preference settings.

EXAMPLE A user visiting a different building on the company network logs in and the system automatically Ioc:lutes
and uses hi$ or her personal preference settings from the network without having to edit configuration files.

EXAMPLE 1 A user loads a preference settings file from a USB (universal serial bus) drive onto a new,computer.

EXAMPLE A user’s preference settings are loaded from a smart card onto a new system.
8.2.7 Enable user control of timed responses

Unless lim|ts placed on the timing of user responses are essential to maintaining-the integrity of the task or
activity or pre based on real life time constraints (e.g. an auction), software shall allow users to adjust each
software-specified user response time parameter in one or more of the following ways:

— the uspr is allowed to deactivate the time-out;

— the uskr is allowed to adjust the time-out over a wide range>which is at least ten times the length of the
defaulf setting;

— the uskr is warned before time expires, allowed to exténd the time-out with a simple action (for examp
“hit anly key”) and given at least 20 s to respond.

el

EXAMPLE A log-on prompt requires the user ta~enter their password within 30 s. The remaining time is showr| on
the screen gnd a control provided to stop the timedecrementing.

8.3 Sperial considerations for accessibility adjustments

e controls for accessibility features discoverable and operable

Software shall enable any fOn’/“Off” controls and adjustments for accessibility features to be discoverap
and operalple, by those who heed that feature.

e,

NOTE Features are‘considered discoverable if their settings and description can be found by browsing the user
interface (inpluding brawsing “Help” available through the application).

EXAMPLE

Rather than needing to use a combination of keys, a user can turn the StickyKeys (see Annex E)
accessibilit i i ive ti

in succession

EXAMPLE 2 Accessibility features are turned on by use of a single toggle key held down at system start-up.
EXAMPLE 3 Controls for individualizing low-vision options are shown in large type by default.

8.3.2 Safeguard against inadvertent activation or deactivation of accessibility features
Software should prevent inadvertent activation or deactivation of accessibility features.

EXAMPLE The software system requests confirmation before activating or deactivating accessibility features.
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.3 Avoid interference with accessibility features

Software shall not disable or interfere with the accessibility features of the platform.

EXAMPLE

latching and locking.

8.3

.4 Inform user of accessibility feature “On”/“Off” status

Software should allow the user to identify the current status of accessibility features.

1:2008(E)

Software that intercepts keyboard input does not defeat the operation of keyboard filters such as key

EXj

EX]

8.3

WH

opportunity to accept or cancel the activation.

NO

NO|
keyl
bro
the

8.3
WH
cof
the

NO

language, learning or cognitive disabilities;-and reduces the number of steps required to access them.

EXj

EXj

usimg other menus.

EX}
this

8.4

AMPLE 1 A control panel shows the current state of all accessibility features.

AMPLE 2 A small icon on the screen indicates that an accessibility feature is switched on.

5 Inform user of accessibility feature activation

en an accessibility feature can be activated unintentionally, software should inform users and

TE 1 The alert for an individual accessibility feature could be disabled at usertequest but would be “on”

TE2 It is good practice to provide an alert whenever the SlowKeys ") feature (see Annex E) is act
board shortcut method, since an accidental activation could lead anyuninformed user to believe that the kg
xen. Regular users of SlowKeys, however, prefer to have a way {o ‘defeat the alert so that they do not hav
alert each time they turn their SlowKeys feature on.

6 Enable persistent display

en users can activate a menu, control, or othériuser-interface element to display additional infg
trols, software should allow that information or control to persist while the user engages in other
user chooses to dismiss it [44], if it is apprapriate to the task.

TE Persistent display of frequentlysused windows and controls may be helpful for users who ha

A\MPLE 1 Users can keep a “Help” window available as they go through the tasks described.

A\MPLE 2 The user can, “tear off” one or more menus and continue to view and/or use them while na

AMPLE 3 Thé user can add a toolbar button that duplicates the function of a specific menu command.
menu command-is persistently displayed.

General control and operation guidelines

8.4.1°” Enable switching of input/output alternatives

provide an
by default.
vated via a

yboard was
e to dismiss

rmation or
tasks, until

ve physical,

vigating and

By doing so,

Platform software should enable users to switch among the available input/output alternatives without
requiring them to reconfigure or restart the system or applications, unless there would be no change of state
or data.

NOTE This capability aids users with different abilities who are working together on the same system.

1) SlowKeys™ is a trademark of the University of Wisconsin. This information is given for the convenience of users of
this part of ISO 9241 and does not constitute an endorsement by ISO of the product named. Equivalent products may be

use

d if they can be shown to lead to the same results.
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EXAMPLE 1 A person who is blind uses his or her system only through the keyboard, using keyboard substitutes for
mouse actions. A sighted user working on the same system can use the mouse and type in text. The system does not
have to be restarted in between each session.

EXAMPLE 2 One user points with a mouse to an icon for a document on their screen and says “print” to print the
document while another clicks on the document and keys in CTRL+P to print it. Still another uses the “Print” item in the
“File” menu to print the document.

EXAMPLE 3 To implement a setting change, an application must restart, but it restores all data including position of
the keyboard focus cursor.

8.4.2 Opfimize the number of steps required for any task
Software should be designed to optimize the number of steps that the user has to perform for any given task.

NOTE It is important to find a balance between reducing the steps to improve efficiency and adding, steps to allow for
sufficient e{planation of an infrequent task. ISO 13407 provides guidance on human centred design processes that [can
help determjne the optimal design.

EXAMPLE A user who wants to print one document can do so in only two steps. Once he/she selects the “Print” icon
on the toolbar, a dialogue is displayed (which can, if desired, be used to change various print.settings) and the user then
simply seledts the “OK” button.

EXAMPLE 2 A user with cerebral palsy types very slowly, and so finds it muCh more convenient when he/she fan
save a docyment by pressing a single key combination rather than having to navigate menus and dialog boxes.

8.4.3 Prqvide “Undo” and/or “Confirm” functionality

Software should provide a mechanism that enables users to ufndo at least the most recent user action and/or
cancel the Jaction during a confirmation step [441.

NOTE 1 Although this is a general ergonomic principle, “Undo” mechanisms are particularly important for users Wwho
have disabilities that significantly increase the likelihoodxof’an unintentional action. These users can require signifi¢ant
time and effprt to recover from such unintentional actions:-

NOTE 2  |A macro is considered to be one user ‘action.
NOTE 3  [Generally, the more consecutive actions the user can undo, the better.
NOTE 4 It is preferable that undo,operations themselves can be undone.

NOTE 5 However, this might'not'be possible for such interactions as operations causing fundamental transformatiop of
logical or physical devices, or’could involve a data exchange with third parties that are out of the software’s control, etc

NOTE 6 [The default.configuration can provide a confirmation step for any action that the user cannot undo with a
single “Und®” command-

NOTE 7  [Software could allow the user to disable the confirmation for specific actions.

EXAMPLE 1 A user with Parkinson’s disease might inadvertently input a sequence of keystrokes that activates several
dialogues that then need to be undone. The use of several steps of the undo function permits the user to go back to the
original state.

EXAMPLE 2 A user is about to format a hard disk. As this is an operation that cannot be undone, the software shows
a confirmation dialog before the formatting begins.

8.4.4 Provide alternatives when assistive technology is not operable
If a task requires user interaction when the state of the software prevents the use of AT or speech output

(such as during system start-up), the software shall provide the user with an alternative means for completing
the task that does not require user interaction during that period.
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NOTE System start-up and restart include operations prior to the stage where the user’s accessibility aids and
preference settings are available. They can be either accessible or non-interactive.

EXAMPLE 1 A computer is configured with a small “boot loader” that lets the user choose between two or more
operating systems present on the system. Because the boot loader's menu is run before a full operating system or any
assistive technology is running, it provides a mechanism by which the user can, during a normal session and using AT,
specify which operating system will be loaded the next time the system starts.

EXAMPLE 2 A computer does not request any password or other user input until after it has loaded access features.

EXAMPLE 3 A public information kiosk restarts automatically and comes up accessible. There is no log-on before
acgessfeatures—work:

8.45 Enable software-controlled media extraction
If the hardware allows for it, software shall enable the user to perform software-controlled media exfraction.
NOJTE 1 Those media include, but are not limited to, floppy disks, CD-ROM and DVD.

NO[TE 2  In most cases, the user can use this feature as provided by the platform,software without explicit gupport from
soffware applications.

EXAMPLE A user who cannot press physical buttons on the computer ©r*handle a CD-ROM can neveftheless use
the|on-screen keyboard to instruct the operating system to eject the disc{so that it will not interfere with thg computer’s
next restart.

8.46 Support “Copy” and “Paste” operations
Software should support “Copy” and “Paste” operationsfor all user-interface elements that support {ext input.

NOJTE 1 “Copy” and “Paste” operations enable users/with disabilities to avoid awkward, slow and error-pfone manual
re-g¢ntry of potentially large amounts of data.

NO[TE 2  “Copy” operations from password.entry fields and similar secure objects can copy the text that is dlisplayed on
the|screen rather than the actual text.

EXAMPLE As the user types inte a password entry field, the field displays a dot to represent each chanacter typed.
Theg user can select this text and-copy it to the clipboard, but the appropriate number of asterisk characterg are copied
rather than the typed password;

NO[TE 3  “Cut” operations'ean also be provided as they enable faster user work.
8.47 Support “Copy” operations in non-editable text

Software should support “Copy” operations for all user-interface elements that display text.

NOJTE The ability to copy non-editable text onto the clipboard can help users with disabilities avoid awkward, slow, or
errgréprone manual input of that text into other locations.

EXAMPLE 1 A user who communicates with the user assistance team by email provides examples of problems by
copying the text from an error dialog box and pasting it into the email rather than having to retype it.

EXAMPLE 2 An operating system provides a function whereby the user can hold down the “Control” and “Alt” keys
and select any text that was drawn to the screen using the OS (operating system) text drawing routines.

8.4.8 Enable selection of elements as an alternative to typing
Where the user can enter commands, file names, or similar choices from a limited set of options, software

should provide at least one method for selecting or choosing that does not require the user to type the entire
name.
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NOTE 1 This reduces cognitive load for all users and reduces the amount of typing for users for whom spelling or
typing is difficult, slow or painful.

EXAMPLE 1 An application prompts the user for a filename by presenting a dialog box in which the user can type in a
filename or choose from a list of existing files.

EXAMPLE 2 At a command line prompt, the user can type the first letter or letters of a file name and then press TAB
to complete the name. Repeatedly pressing TAB allows cycling through the names of additional files that match the string
the user entered. This same mechanism can be used to enter command names as well as file names.

NOTE 2 In many cases, these features are supported automatically when software incorporates standard
user-interfageeterments plUV;U‘Ud Iuy the p:atfunll software:

8.4.9 Allpw warning or error information to persist

Software shall ensure that error or warning information persists or repeats in a suitable manner as long as fthe
source of the error or warning remains active, or until the user dismisses it [44]. [49], [51],

EXAMPLE A dialog box indicating that a file was not saved remains visible until the user presses a “Close” button.
8.4.10 Prgsent user notification using consistent techniques

Alerts, warhings, and other user notification should be presented by software using consistent techniques that
enable a uger to locate them and identify the category of the information (€:g. alerts versus error messages).

EXAMPLE Following a “beep”, a positioning message is provided in a.consistent place that allows the user haying
low vision tq look for and find the error message more easily.
EXAMPLE ? Every error message occurs in a dialog box, while @very informative (non-error) message appears in|the

bottom left ¢f a window. The consistent position of error messagés*allows users who are viewing only part of the screen
through magnification to predict where particular types of information are likely to be found.

NOTE A screen reader can be programmed to read a’message automatically as long as it appears in a consisfent
manner in a| particular screen location.

EXAMPLE Notification that a form field is mandatory or read-only is displayed on the status bar. On tabbing to|the
control, the message is automatically picked Up by a screen reader that has been programmed to monitor this area of|the
window.

8.4.11 Prqvide understandable user notifications

Alerts, wainings and other.uSer notifications provided by software should be short, simple and written iph a
clear langyage.

NOTE 1 Short messages do not preclude the provision of additional details on request.

NOTE 2  [ISO9241-13 provides detailed recommendations on user guidance.

EXAMPLE Nofifications are presented In the language of the user, avoiding Internal system codes, abbreviations
and developer-oriented terminology.

EXAMPLE 2 A message box appears, displaying the short meaningful message, “The network has become
unavailable.” The user can choose the “OK” button to dismiss the message, or choose the “Details” button to see the more
detailed message, “Error #527: thread 0xA725 has failed to yield mutex during maximum timeout period”, which might or
might not be comprehensible to the user.

8.4.12 Facilitate navigation to the location of errors

When software detects that users have entered invalid data, it should notify them in a way that allows the
users to identify and navigate easily to the location of the error.
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If the keyboard input focus is moved unexpectedly when software detects an error and not put back afterward,

a screen reader user will be disorientated, and could find it difficult and time-consuming to find the location of the error in

order to correct it.

EXAMPLE
keyboard input focus is placed at the location of the error, ready for the user to correct it.

8.5 Compatibility with assistive technology

8.5.1 General

The user is notified of an error using an informational dialog box. When the dialog is dismissed, the

The
asy
allg

b provisions in this section are intended to provide the information and programmatic access
istive technologies to help users access and use software. These provisions only apply to-sy
w installation of assistive technology or where AT will be installed in conjunction with the soft

needed by
stems that
vare. They

arg not applicable to closed systems (see 7.2).

8.52 Enable communication between software and AT

Platform software shall provide a set of services that enable assistive teehnologies to interact|with other
software sufficient to enable the requirements or recommendations of 8.5:5, 8.5.6, 8.5.7, 8.5.8, 8.5.9 and
8.5110 to be complied with or followed. (See references [26] and [41]).

If accessibility services are provided by the platform on which they.are run, software toolkits shall make these
seryices available to their client software.

NOJTE 1 Assistive technologies can use these accessibility sefvices to access, identify or manipulate the usger-interface

elements of an application. An application can use these services to provide information about its user-interfa
and automation facilities to other software.

NO[TE 2 AT could be running on the same system as‘he software or on a separate system.

EXAMPLE 1 A screen reader uses an accessibility service to query information about a non-standard u
eleient that appears on screen.

EXAMPLE 2 A screen magnifier uses-an accessibility service to receive notifications of keyboard focus|
apglications so it can always display the user-interface element that has the focus.

EX}
too

AMPLE 3 Speech recognition software uses the accessibility services to first get information about
bar of an application and-then activate one of the elements of that toolbar.

8.513 Use standard-accessibility services

Software that provides user-interface elements shall use the accessibility services provided by the

cogperate with‘assistive technologies. If accordance with 8.5.5, 8.5.6, 8.5.7, 8.5.8, 8.5.9 and 8.
possible by-these means, the software shall use other services that are supported and publicly dg
and that are implemented by assistive technology.

ce elements

ter-interface

changes in

the custom

platform to
5.10 is not
cumented,

NO ;
accessibility services, so software only has to take care of using the accessibility services when it uses n
user-interface elements.

NOTE 2 AT could be running on the same system as the software or on a separate system.

EXAMPLE 1

e use of the
on-standard

An application having non-standard user-interface elements uses the accessibility services of the

operating system to provide information about the name, presentation description, role, state, etc., of those user-interface

elements.

EXAMPLE 2 A word processing application uses the accessibility services to provide access to the
document being edited. It can inform about the keyboard focus cursor position, the character, word or sentenc
cursor position, the content of the current selection, etc.

© 1SO 2008 — All rights reserved
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EXAMPLE 3 An application uses the accessibility services to send notifications when its user interface changes, so
that assistive technologies can update their internal representation of the screen state.

EXAMPLE 4 A company is developing a productivity application for a platform that does not provide any standardized
method for letting applications communicate with assistive technology. The company determines that there is no toolkit
available that would supply this functionality. They contact developers of AT programs for that platform, and in cooperation
with them design, implement and publish a communication mechanism that each product implements.

8.5.4 Make user-interface element information available to assistive technologies

Software shall provide assistive technology with information about individual user-interface elements, as
specified i 8.5.3, except for elements that only serve as an integral portion of a larger element, taking|no
input and donveying no information of their own.

NOTE 1 ser-interface element information includes, but is not limited to, general states (such as existence, selectjon,
keyboard fgcus, and position), attributes (such as size, colour, role and name), values (such as the text in a stati¢ or
editable tgxt field), states specific to particular classes of user-interface elements (such *as “On’/“Qff’,
depressed/rgleased), and relationships between user-interface elements (such as when one user-interface elenent
contains, ngmes, describes, or affects another). This applies to on-screen user-interface elemehts and Ul status values
such as toggle keys.

NOTE 2  |User-interface element information is typically available to users by inspection or interaction. Users yith
certain disabilities might not be able to see or otherwise detect this information without using assistive technologies.

NOTE 3 |[n many cases, these features are supported automatically. ‘when software incorporates standard
user-interfage elements provided by the platform software.

NOTE 4 See 8.1 for more information on the name property and the relationship between an element and its vigual
label.

NOTE 5 [See 8.5.7 for how an application uses the accessibility’ services to send notifications when its user interface
changes, sq that assistive technologies can update their internalrepresentation of the screen state.

EXAMPLE A person with dyslexia can have the text on the screen read to him or her, highlighted as it is rgad,
because a gcreen reader utility can determine the text@long with word, sentence and paragraph boundaries.

EXAMPLE A blind user presses a keyboard command asking his/her screen reader to tell where he/she is workjng.
The screen|reader uses accessibility services\to ask the current application for the identity of the user-interface element
that has thé keyboard focus, then queries)that element parent or container, and repeats it all the way to the npain
application window. It then generates drtificial speech saying “Down option button, Direction group box, Find dialog fpox,
Status Repgrt dot text dash Notepad application.”

EXAMPLE 1 A blind user ¢an‘have the text on the screen voiced aloud to him/her by a screen reader utility, wiich
uses a sepdrate voice to indicate when the font, font size or colour changes. It also uses that voice to tell when it reaches
an embeddgd picture, and‘reads the picture’s description if the author provided one.

EXAMPLE 4 A blind’user can also ask his/her screen reader to voice the word and character at the current insertion
point, and the textithat is currently selected.

EXAMPLE § When displaying tabular data or data in columns. the application provides AT with information about|the
data, including any row or column names.

EXAMPLE 6 A user executes a keyboard command asking his/her macro utility to move the keyboard focus upwards
on the screen. The utility asks the current application for the focus element and its location, and then checks other
locations above that point until it finds a user-interface element that can take the focus. It then programmatically sets the
focus to that element.

EXAMPLE 7 Speech recognition software uses the accessibility services to identify the application’s toolbar and the
controls on it, and adds the names of those controls to its active vocabulary list. When it hears the user say “Click Save” it
activates the toolbar's “Save” button. (It is able to determine that the control's name is “Save” even though it visually
appears as a picture of a floppy disk.).
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EXAMPLE 8 Developers build an application using standard controls provided by the operating system. Because
those controls already include support for the platform’s accessibility services, developers comply with this guideline by
providing names and other attributes for those controls. They make sure their pre-release testing includes users who rely

on AT, who verify that the application works with their products.

EXAMPLE 9
operating system to provide information about the name, description, role, state, etc., of those user-interface el

EXAMPLE 10

An application having non-standard user-interface elements uses the accessibility services of the

ements.

Software provides AT with information about a scroll bar, including its type (“Scroll Bar”), name

(“Vertical”), value (“47%”), size and location. The application also provides information about the individual components of

AMPLE 11

Software does not bother to provide assistive technology with information about individual li
d to visually represent a control. AT can determine the control’'s boundaries by querying its size ‘and locatid
so that it does not need to rely on the position of individual drawing elements.

\MPLE 12 A user with a haptic or tactile disability can understand the tactilely presented message
message is also available in electronic text.

8.55 Allow assistive technology to change keyboard focus and selection

and “Page Down” buttons,

5ing speech

hes that are
n attributes,

ecause the

Software shall allow assistive technology to modify keyboard focus,and selection attributes of usg¢r-interface

elements, as specified in 8.5.3.

NOJTE In many cases, these features are supported  automatically when software incorporate
r-interface elements provided by the platform software.

A\MPLE Speech recognition software listens for the-user to speak the name of a user-interface elq

bedause it might not be clear to the speech recognition software how to move the keyboard focus to the u
element using simulated keystrokes or mouse movements.

8.5l6 Provide user-interface elemént descriptions

WhHere tasks require access to_the visual or audible content of user-interface elements beyond tha
rol¢ and name attributes proyide; software shall provide descriptions of those objects. These descri
be Imeaningful to the user.and’available to assistive technology through a standard programmatic i
specified in 8.5.3, whether.those descriptions are presented or not [44].

NOJTE 1
identifies its function,.the description needs to convey the visual appearance of the element, and is only need
labgl and role attributes are insufficient to allow the user to fully interact with the element.

NOJTE 2 _Visual user-interface elements that are purely decorative and contain no information need not b
Hoyvever, elements that at first appear decorative can in fact have an information function, such as acting as

s standard

ment in the
tion to that
this directly,
ser-interface

t which the
btions shall
hterface as

In contrast, with the label attribute that names a user-interface element (see 8.1), and the role attribute that

ed when the

b described.
A separator,

an |con; a visual label, etc. In such cases, the element needs to be provided with role and/or label attributes

as specified

in 854

NOTE 3  Users who have low vision or are blind can use software presenting text descriptions to users
view visually displayed user-interface elements.

NOTE 4 Descriptions also assist communication between people who use the visual display and people wh

EXAMPLE 1 Alice instructs Bob to click on the picture of a pencil. Bob is blind, but his screen reader uti

who cannot

o use AT.

lity program

tells him that the button labelled “Compose” has the description “A picture of a pencil”, so Bob instructs his screen reader

to activate that button.

EXAMPLE 2
jagged line across France and Germany indicating where the glacial advance stopped in the last Ice Age.”

© 1SO 2008 — All rights reserved
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EXAMPLE 3 A graphic encyclopaedia’s animation (dynamic object) provides a stored textual description: “A lava flow
pours from the volcano, covering the town below it within seconds”.

EXAMPLE 4 An audio presentation of a visual display, provides a summary of the available content prior to
presentation of the content details: “This page contains five images and two text paragraphs”.

8.5.7 Make event notification available to assistive technologies

Software shall provide assistive technology with notification of events relevant to user interactions, as
specified in 8.5.3.

(such as creation of new user-interface elements, changes in selection, changes in keyboard focus and changes$ in
position), chhanges in attributes (such as size, colour and name), and changes of relationships between user-interface
elements (spch as when one user-interface element contains, names, describes or affects another). Just assimportant|are
input eventg, such as key presses and mouse button presses, and output events, such as writing text to the screen or
playing audio information. This also applies to user interface status values (such as the states of toggle keys).

NOTE 1 ;Fvents relevant to user interaction include, but are not limited to, changes in user-interface element stelatus

NOTE 2 In many cases, these features are supported automatically when software’ incorporates standard
user-interfage elements provided by the platform software.

EXAMPLE When a user selects an item in a list box, assistive software is nptified that a selection event has
occurred in the list box.

EXAMPLE 2 When a user changes the position of an icon, assistive software is notified that the icon has chanped
position.

EXAMPLE 1 When a user causes a pushbutton to gain keyboard focus, assistive software is notified that focus has
changed to fhat button.

EXAMPLE 4 When a user changes the position of a pointerser cursor, assistive software is notified that the position
has been chlanged.

EXAMPLE § When an audio is playing, notification_is sent to AT that generates speech so that speech output will[not
conflict with[the audio.

EXAMPLE ¢ When the “Caps Lock” becomes active, either in response to the user pressing a key or through a
programmafic action, a screen reader is notifiedvand informs the user who cannot see the status light on the keyboard.

8.5.8 Allpw assistive technologyto access resources

If mechanisms exist, software ‘should provide assistive technology with access to shared system resources|on
the system where the technelogy is installed or directly connected.

NOTE Such resources include, but are not limited to, processor time, space on the display, control of and input ffom
the pointing|device and keyboard, and system-wide accelerator keys. This is important so that the user is not prevented
from effectiyely using. AT in conjunction with an application or tool.

EXAMPLE Speech recognition software running in the background receives enough processor time to keep up with
the user’s speech because the foreground application does not try to use all available processor time. (When software
does try to use all available processor time, it lets accessibility aids override or supersede that behaviour.)

EXAMPLE 2 A screen magnifier can display a window that is always visible on the screen, because applications do
not insist on obscuring all other windows. (When software does obscure other windows, including docked toolbars, it lets
accessibility aids override or supersede that behaviour.)

EXAMPLE 3 The user can move the pointer over the window of an on-screen keyboard utility, because the active
application does not restrict the pointer to its own window.

EXAMPLE 4 The user can use a screen magnifier and a voice recognition utility at the same time because they both
are given access to the shared keyboard resources (and the user has configured them so they do not rely on the same
key combinations).
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EXAMPLE 5 A keyboard macro utility can monitor the user’s keystrokes because applications avoid using low-level
functions that read input directly from the keyboard and that would bypass the layers that the macro package relies on.

EXAMPLE 6 The user is able to view instructions in one window while carrying them out in another, because neither
window insists on taking up the entire screen.

8.5.9 Use system-standard input/output

Software shall use standard input and output methods provided by the platform, or, if this is not possible,
make equivalent information available, as specified in 8.5.3.

NOJTE These capabilities are also useful in enabling automated testing applications, pervasive magro/scripting
facjities and other software that works on behalf of the user.

EXAMPLE 1 Software moves a keyboard focus cursor using system routines. This allows assistive softyare to read
the|current cursor position.

EXAMPLE 2 Software bypasses the system routines for graphic drawings for better. performance. The software
projides an option that detects the state of an “assistive technology flag”. When the flag is set, the softwgre uses the
sysfem routines for graphics.

8.5(10 Enable appropriate presentation of tables

WHen presenting information in the form of tables or multiple rows,’'or columns, information about |ayout, row
ang column headings, and explicit (presented) relationships’among the data presented, shall also be
communicated to assistive technology, as specified in 8.5.3. [52],

EXAMPLE When displaying tabular data or data in columps, the application provides AT with informatign about the
datg, including any row or column names.

8.5{11 Accept the installation of keyboard and/or pointing device emulators

Platform software shall accept the installation of keyboard and/or pointing device emulators that work in
parallel with standard input devices.

NOJTE It is important that the pointing device alternatives work in parallel with the regular pointing device| A user with
low] motor function could move the-mouse pointer to the general vicinity of a target, and then fine-tune the pgsition using
the|alternative pointing device. Fhere can also be multiple users of the machine.

EXAMPLE 1 The operating system accepts a button-based mouse emulator that can be used at the samq time as the
stahdard mouse.

EXAMPLE 2 The operating system accepts a mouse-based on-screen keyboard emulator that can be Jused at the

standard output operatlons and to identify the source and the original data assomated with each operatlon

EXAMPLE 1 An operating system provides services by which applications draw text to the screen, but the operating
system internally converts the text to an image before passing it to the display driver. The operating system therefore
provides services by which a screen reader can be notified about drawing operations, and examine both the original text
and the location at which they will be displayed, before they are converted to images.

EXAMPLE 2 A graphics toolkit provides services by which applications draw, and otherwise manipulate, bitmap
images in memory, and later copy those images to the screen. The toolkit provides services by which a screen reader can
be notified about those drawing operations, so that it can keep track of the shapes, text and pictures visible in the image.

EXAMPLE 3 AT monitors separate output to the left and right audio channels so that a training application can inform
the user of important spatial information.
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8.5.13 Support combinations of assistive technologies

Software s
NOTE 1

NOTE 2

EXAMPLE
keyboard in

8.6 Closed systems

8.6.1 Read content on closed systems

Software that is on, or intended for, installation on closed systems shall allow the user to move keyboard fo

using a ke

8.6.2 An

Software that is on, or intended for, installation on closed systems shall allow\the user to have any changg i

keyboard f

8.6.3 Op

Software t

functionality can be achieved through devices that do not require vision.

EXAMPLE
keys that ar

NOTE

that the keyboard requires vision to operate, such as an on-screen keyboard, or software is specifically designed f

device with

8.6.4 Pass through of system functions

Software
platform’s

NOTE 1
features as

NOTE 2
feature in a

software is pot.expected to pass through or implement those features.

hould enable multiple assistive technologies to operate at the same time.

Compatibility between different assistive technologies is the responsibility of the AT themselves.

This provision includes cases where multiple software assistive technologies are connected in series or in
parallel and cases where software can control the operations of various devices including hardware assistive technology.

An operating system allows users to install multiple assistive technologies that can inject or filter

put.

board or keypad, to any visually presented information and have that content read aloud.

hounce changes on closed systems

bcus, status or content audibly announced.

erable through tactilely discernable controls
nat is on, or intended for, installation on closed systetns shall provide at least one mode whereg
Touchscreen software is designed so that all, functionality can also be achieved through a keypad
b easy to feel.

If software is designed to operate via keyboard it would satisfy this requirement, unless it is known in adval

b flat membrane keyboard.

hat is on, or intended-for, installation on closed systems shall pass through or implement
bccessibility features.

‘Implement thie.. accessibility features” means provision of similar accommodation to the accessil
bart of the software.

Accessibility features in the platform software that do not apply to the platform hardware (e.g. a keybd
kiosk, that does not use a keyboard) are not considered accessibility features of the platform, and there

Cus,

all

vith

nce
pr a

the

ility

ard
ore

9 Inputs

9.1 Alte

rnative input options

9.1.1 Provide keyboard input from all standard input mechanisms

Platform software should provide a method for generating keyboard input from each standard input
mechanism provided by the platform.
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EXAMPLE 1 A platform that supports mouse input includes a mouse-operated, on-screen keyboard utility that can be
used to control any application that is designed to take keyboard input.

EXAMPLE 2 A platform provides a built in speech recognition feature and the facility to type any key or key
combination on the standard keyboard using speech recognition.

9.1.2 Provide parallel keyboard control of pointer functions

Platform software shall provide a keyboard alternative to standard pointing devices that enables keyboard (or
keyboard-equivalent) control of pointer movement and pointing-device button functions, in parallel with the
stapdard pointing device [44]. [49]

NOJTE 1 This feature is commonly called MouseKeys 2) (see Annex E).

NO[TE 2  This feature allows users who have restricted limb/hand movement or coordination te. more egsily control
poipting functions.

NO[TE 3 It is important that the keyboard alternative work in parallel with the regular peinting device (mouge, trackball,
touthscreen, etc.). A user with low motor function might move the mouse pointer to the general vicinity of g target, and
then fine-tune the position using the keyboard control.

9.113 Provide pointer control of keyboard functions

Platform software should provide a pointing-device-based alternative to the keyboard that includés pointing
deyice control of latching and locking of key presses.

NOJTE This allows users who cannot use the keyboard and can’only use a pointing device to type.
EXAMPLE 1 A person who cannot use the keyboard can‘eperate the device completely with a head-operated mouse.

EXAMPLE 2 An operating system includes an .on-screen keyboard emulator that allows the user to perform the
eqyivalent of pressing, latching and locking all keybeard keys using only a pointing device.

9.114 Provide speech recognition sérvices

If the hardware has the capability.to-support speech recognition, platform software should providg or enable
the]use of programming servicesfor speech recognition.

NOJTE 1 This does not imply that a speech recognition engine should always be installed.
NO[TE 2  This is relevant for users with visual, physical, and cognitive disabilities.

EXAMPLE Agvirtual machine allows software that it hosts to access speech recognition services proyided by the
opdgrating systeny.

9.115 Provide system-wide spell-checking tools

PI LfUIIII OUftVVaIU ohuu:d pIUV;dC OyOtCIII VV;dU ouppui‘t fUI O'JC::;IIH aoo;otal L\¥3 ] by ;Ild;bat;lls |J|Ub ble errors
and providing suggestions when they are known. Except where the task involves the testing of the user’s
ability to spell, application software should support the system spell-checking service; or, where it is not
provided by the platform software, the application software should provide this functionality for its own content.

NOTE 1 The ability to automatically check spelling is not possible for every language.

2) MouseKeys™ is a trademark of the University of Wisconsin. This information is given for the convenience of users of
this part of ISO 9241 and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.
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NOTE 2  Spelling is a problem for many users including people with text disabilities such as dyslexia.
EXAMPLE 1 A user’s input in a textbox is checked for spelling using the operating system’s spell-checking service.

EXAMPLE 2 The user of a text editor that does not provide a spell-checking feature uses the operating system’s
spell-checking service.

9.2 Keyboard focus

9.2.1 Provide keyboard focus and text cursors

Software ghall provide a keyboard focus cursor that visually indicates which user-interface element has)fthe
keyboard fpcus at a given moment, as well as a text cursor to indicate the focus location within a text €lemgnt.

NOTE [The availability of this information to assistive technology is covered under 8.5.
EXAMPLE A box or highlighted area appears around the checkbox that will be activated if the user hits the space
bar.

EXAMPLE ? A text cursor (a flashing bar) appears in the data entry field at the location.where any typed characfers
will be inserted and also at the end of a text selection highlight to show which end of thexhighlight will move with the next
shift-arrow-fey stroke.

9.2.2 Prqvide high visibility keyboard focus and text cursors

Software ghall provide at least one mode where keyboard focus, cursors and text cursors shall be visuglly
locatable Ry people with unimpaired vision at a distance of 2,5 m when software is displayed on a 38|cm
(15 inch) djagonal screen at 1024 x 768 pixel resolution, withalit'moving the cursor.

EXAMPLE The software provides the option of having -aldhick rectangle of contrasting colour that moves to, pnd
outlines, thg control or field that has keyboard focus.

EXAMPLE ? The software provides an option of having bright yellow triangles extend from the top and bottom of|the
text cursor.

9.2.3 Restore state when regaining keyboard focus

When a window regains focus, software should restore the keyboard focus, selection and active modes to [the
values they had before the window)lost the focus, except when the user explicitly requests otherwise.

NOTE 1 This is important._because, if keyboard focus is not retained when a window regains focus via keybqard
navigation, @& keyboard usermust press many keystrokes to return to the previous location and selection.

NOTE 2  [Some usef actions can return keyboard focus to a window and then move the keyboard focus to a spegific
element within that window automatically or change the state of the document.

EXAMPLE Keyboard focus is currently on the third button in a window until focus is switched to another window.

When the fosus—+eturhrs-to-the-oriairalwindow—kevboard-focus-s+eturred-te-the-third-butteon-a-that-window
Ho-HEtHH RS0t HGH e WHEOW <YYo oata— St ea—totHe—trHaP Uttt WIHRGOYW-

EXAMPLE 2 During editing of the contents of a spreadsheet cell, keyboard focus is switched to another window. When
the user returns to the original window, the application is still in editing mode, the same text is selected, and the text cursor
is at the same end of the selected text as it was before the window lost focus.

EXAMPLE 3 On some platforms, the user can position the pointer over a window that does not have the keyboard
focus, and click on a control in that window, thereby moving the keyboard focus to that window and then to the control that
the user clicked.
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9.3 Keyboard input

9.3.1 General

Although the provisions of this subclause refer to keyboard input, the source of such input can be a variety of
software and hardware alternative input devices.

In this section, “keyboard” should be interpreted as referencing a logical device rather than a physical
keyboard.

9.312 Enable full use via keyboard

Unless the task requires time-dependent analogue input, software shall provide users with the option of
carrying out all tasks using only a non-time dependent keyboard (or keyboard-equivalent) input.

NOJTE 1 Meeting this requirement has a particular benefit to a large number of people with.different disabilifies and also
enhances usability for people without disabilities.

NO[TE 2  This includes, but is not limited to, editing text and other document compenents, as well as navigation to, and
full operation of, all controls, and not having the keyboard focus become trapped on.any interface element.

NOJTE 3  Platform-based, on-screen keyboards, speech input and handwriting are all examples of keyboard quivalents,
singe their output appears to applications as keystroke input.

EXAMPLE 1 A watercolour painting application where the darkness is dependent on the time the pointgr spends at
any| location is exempt because the task requires time-dependent analogue input.

EXAMPLE 2 Users move keyboard focus among and between windows displayed from different software| using voice
commands that generate only keyboard input.

NO[TE4  Use of the MouseKeys feature does not.satisfy this requirement because it is not keyboard-equiyalent to the
apglication; it is mouse-equivalent (i.e. it looks like @mouse to the application).

NOTE 5  All input functionality needs to be.keyboard-operable, but not necessarily all user-interface elemgnts. If there
are| multiple ways to perform a task, only one of them needs to be keyboard operable; although it is best if| all possible
forms are keyboard-operable.

NO[TE6  This does not preclude/and ought not discourage the support of other input methods (such as f mouse) in
addition to keyboard operation.

NO[TE 7  This includes.accessibility features built into the application.

EXAMPLE 3 Features for people who are hard of hearing are operable from the keyboard because people who have
hedring disabilities can also have physical disabilities that prevent them from using a mouse.

NOJTE 8 _ <This requirement also includes keyboard navigation between groups of controls, as well as inside those
gropipsAsee9.3.17).

ML 4 A 4l P T BT I " : ek £ Liad "l 4l I "
E AIVITTLL 5 AUSTT USTO UTT IdUUIAUUIT RTY U TIavigdalt U aliu 1Mo a 1oL, dlfu Ustto UI1T alTUW RTYS LU Tiav ate Up and

down within the list.

EXAMPLE 5 All user-interface elements or equivalent functions accessible via the pointer are accessible via keyboard
input. Users make menu choices, activate buttons, select items and perform other pointer-activated tasks via keyboard
input.

EXAMPLE 6 A computer-aided design (CAD) program is usually used with a mouse, but also provides the facility to
specify points by x, y, and z coordinates, and to select drawing elements from a hierarchical list of sub-assemblies and
parts or by using arrow keys to navigate through elements displayed on the screen. Users navigating via the keyboard
have no problem identifying the position of the keyboard focus.
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EXAMPLE 7 An application in a PDA (personal digital assistant) is usually operated with a stylus, but all functionality
can also be controlled from any keyboard that plugs into the PDA.

EXAMPLE 8 An educational physics simulator for the parabolic movement of a launched object uses the mouse to
simulate the angle (direction) and strength (speed) of the object launching. This is a highly intuitive input method, but
inconvenient for people unable to use the mouse. An alternative input method could be a form in which the user types in
the values of angle and strength.

9.3.3 Enable sequential entry of multiple (chorded) keystrokes

Software shall enable users to lock or latch modifier keys (e.g. shift, “Ctrl”, “Command”, “Alt’/*Option”,
depending| on the operating system) so that multiple key combinations and key-plus-mouse bufton
combinatidns can be entered sequentially rather than by simultaneously pressing multiple keys [44] [46]{[49},

NOTE 1 This feature is commonly called StickyKeys 3) (see Annex E).

NOTE 2  |Most operating systems provide this function for all standard modifier keys. Other software is genefally
responsible [for implementing this feature only for non-modifier keys that it treats as modifier keys.

NOTE 3  [This allows users who have physical impairments a means to enter combination key commands (e.g. “Ctrl4+C”,
“Ctrl+Alt+Deglete”) by pressing one key at a time.

EXAMPLE A graphics program allows the user to modify mouse clicks by holdifig down the “Delete” key. Because
“Delete” is ot treated as a modifier key by the operating system, the graphics program either provides key latching pnd
locking, or grovides an alternative method that does not require simultaneous operations.

9.3.4 Prqvide adjustment of delay before key acceptance

Software ghall enable users to adjust the delay during which' a key is held down before a key-presg is
accepted gcross a range of times that includes a value of 2-§44], [46], [49],

NOTE 1 This feature is commonly called SlowKeys 3 (see Annex E).

NOTE 2 In most cases, this feature is supported automatically when software uses the standard keyboard inpput
services prgvided by the platform software (and ddes'not override this feature of the services).

NOTE 3  |A common range for a key acceptance delay feature is 0,5sto 5 s.

NOTE 4 This feature allows users who’have limited coordination, and who could have trouble striking an intended key,
to input the|intended key-press by_holding the key down for a longer period of time than unintended key-presses. This
delay of acgeptance means that short key-presses caused by bumping keys unintentionally are ignored.

NOTE 5 [The BounceKeys'3)'feature (9.3.5) will have no effect if SlowKeys is active.

9.3.5 Prqvide adjustment of same-key double-strike acceptance

Software shall ‘enable users to adjust the delay after a keystroke, during which an additional key-press will be
ignored if if isidentical to the previous keystroke across a range of times that includes a value of 0,5 s [46]. [$9].

NOTE 1  This feature is commonly called BounceKeys (see Annex E).

NOTE 2 In most cases, this feature is supported automatically when software uses the standard keyboard input
services provided by the platform software (and does not override this feature of the services).

3) SlowKeys™, StickyKeys™, and BounceKeys™ are trade marks of the University of Wisconsin. This information is
given for the convenience of users of this part of ISO 9241 and does not constitute an endorsement by ISO of the product
named. Equivalent products may be used if they can be shown to lead to the same results.
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NOTE 3  This feature allows users who may have tremors or other motor conditions that cause them to unintentionally
strike the same key more than once to prevent a system from accepting inadvertent key-presses.

NOTE 4  BounceKeys will have no effect if the SlowKeys feature (9.3.4) is active.
NOTE 5 A typical range for a double strike acceptance delay feature is 0,2 s to 1 s.
9.3.6 Provide adjustment of key repeat rate

Software should enable users to adjust the rate of key repeat down to one per 2 s.

NO[TE 1 This feature allows users with slow reaction time to better control the number of repeated chafacters that will
be produced by holding down a key during some time.

NO[TE2 In most cases, this feature is supported automatically when software uses the standard keyboard input
seryices provided by the platform software (and does not override this feature of the services).

9.317 Provide adjustment of key-repeat onset

Software should enable users to adjust the time between the initial key-press acceptance and key repeat
onget across a range of times including a value of 2 s.

NOJTE 1 This prevents users whose reaction time is slow from producing unwanted repeated characterg$ by holding
dovwn a key long enough to unintentionally initiate key repeat.

NOJTE 2 In most cases, this feature is supported automatically,\when software uses the standard keyboard input
seryices provided by the platform software (and does not override‘this feature of the services).

9.318 Allow users to turn key repeat off
Software that provides key repeat shall enable users to turn off the key repeat feature.

NO[TE 1 This feature prevents users with very slow reaction time from producing unwanted repeated characters while
holdling down a key.

NOJTE 2 In most cases, this feature-is supported automatically when software uses the standard keyboard input
seryices provided by the platform saftware (and does not override this feature of the services).

9.319 Provide notification.about toggle-key status

Software should provide information to the user in both visual and auditory form concerning changes to the
stafus of keys thattoggle or cycle between states 441,

NOJTE 1 This)feature is commonly called ToggleKeys 4) (see Annex E).

NOJTE 2\ This allows users who are unable to see keyboard status lights to determine the current state of a|binary-state
keyboard'toggle control such as “Caps Lock” or “Num Lock.”.

NOTE 3  Applications do not need to duplicate the functionality of the ToggleKeys feature provided by major operating
systems. Applications that are developed for a specific platform need to provide feedback for all keys that toggle or cycle
that are used by the application and not already handled by a ToggleKeys feature provided by the platform.

NOTE 4  Subclause 8.6.7 specifies that software is required to notify assistive technology of these status changes.

4) ToggleKeys™ is a trademark of the University of Wisconsin. This information is given for the convenience of users of
this part of ISO 9241 and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.
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EXAMPLE 1 A locked state is indicated by a high-frequency beep (or two-tone mid—high sequence) and an unlocked
state with a low-frequency beep (or a two-tone mid—low sequence).

EXAMPLE 2 Firmware in a notebook computer generates three different tones as the user presses the Fn (function)
and F4 keys to cycle between three different projection states [LCD (liquid crystal display), CRT (cathode ray tube) and
LCD+CRT].

EXAMPLE 3 An application uses the Insert key to toggle between inserting typed characters and having them replace
existing text. This mode is specific to the application and therefore not handled by the operating system’s ToggleKeys
feature, so the application toggles an indicator in its status bar and optionally generates a tone to indicate whether
insertion is “On” or “Off”.

9.3.10 Prqvide accelerator keys

Software should provide accelerator keys for frequently used features [44] [49],

NOTE 1 In many cases, not every feature can or need be mapped to an accelerator key. The choice of which featyres
to map to afcelerator keys can be made by determining those features that would constitute a core set of frequent pnd
useful functions.

NOTE 2  |Accelerator keys are especially important for users who type slowly, interact only-through a keyboard, or use
keyboard emulators such as speech recognition systems. Users who have disabilities, benefit because they can reduce
time-consurping steps that would otherwise be required to activate accelerated features:

NOTE 3 The keys that are available to be used as accelerators somewhat depend on the conventions of the platfprm
and the language of the user interface.

EXAMPLE The user can press “Ctrl+C” to copy, “Ctrl+V” to paste or “Cirl+P” to print.

9.3.11 Prqvide implicit or explicit designators

Software ghould provide implicit or explicit designators that are displayed by default for all user-interface
elements that take input and have visible textual labels, within the limits of characters that can be typed and
the converjtions of the platform. The implicit and-explicit designators should be unique within their context or
the user should be able to choose between them»without carrying out any unintended action.

NOTE 1 This does not preclude providing an, option to turn off the implicit and/or explicit designators.
NOTE 2 Implicit and explicit designdtors are restricted to the set of characters that can be displayed and typed, pnd
therefore it [might not be possible to"provide designators when there are a large number of labelled elements. In spuch

cases, designators need to be provided for the most commonly-used elements.

NOTE 3 Including a very<large number of controls in a single form often results in a loss of usability, in additiop to
making it impossible to provide unique designators.
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EXAMPLE 2 In the pushbuttons shown in Figure 5, the implicit designators are “D*and “P”.
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Figure 4 — Example of implicit designators in a menu

Default ... H Page Setup:.

Figure 5 — Examples of implicit designators in pushbuttons

AMPLE 3 On a screen used for initiating a print job, the‘eontrol name is displayed as “Print”, and “P” i
ignator for the “Print” command.

TE 4  For further guidance, see ISO 9241-14:1997; Clause 7.

12 Reserve accessibility accelerator key assignments

b accelerator key assignments in the'left-hand column of Table 1 shall be reserved for the purpg
he right hand column of Table 4.

Table 1 — Reserved accelerator key assignments

Accelerator key Used for?@
Five consecutive clicks of shift key “On”/“Off” for StickyKeys
Right shift key held down 8 s “On”/*Off” for SlowKeys and RepeatKeys
a8  See also Annex E.

» o«

In the portion of menu shown in Figure 4, the implicit designators are “T”, “S”, “E”, “W”, “g”, “m”, “L” and

5 the implicit

ses shown

To accommodate other accessibility options, platform software may reserve additional accelerator keys.
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9.3.13 Enable remapping of keyboard functions

Platform software should allow users to reassign the mapping of all keys unless restricted by hardware.
Software running on such systems should support these remapping.

NOTE 1 Remapping is not the same thing as reassigning a function to a different key in an application (see 9.3.12).
Remapping globally changes which logical key is associated with each physical key on the keyboard.

NOTE 2 In most cases, this is met automatically when software uses the standard keyboard input services provided by
the platform software (and does not override this feature of the services).

EXAMPLE A user who has a left arm and no right arm switches frequently used letters from the right to the left side
of the keybdard.

EXAMPLE 4§ In order to correctly support keyboard remapping at the operating system level, an application uses|the
platform funfctions to read “virtual keys” rather than “scan codes” that are associated with physical keys.

9.3.14 Separate keyboard navigation and activation

Software ghall allow users to move the keyboard focus without triggering anyeffects other than [the
presentatign of information (e.g. scrolling or pop-ups that do not change the focus or selection). An explicit
keystroke ¢r similar user action shall be provided to trigger any other user-initiated-effect.

NOTE 1 This does not preclude the provision of additional navigation techniques that do cause effects, such| as
changing sellection.

NOTE 2 This is particularly important for users who cannot see the €ntire screen at one time, and so would havg to
explore the|user interface by navigating through all available user interface objects. In some cases, they would nof be
aware of any side effects caused by such navigation.

NOTE 3  [Software does not meet this provision if a user canhot exit a data entry field without entering or change data
because mqving the keyboard focus to the field causes an effect (triggering a mandatory data entry mode). See also 8.[l.

EXAMPLE A user presses the “Tab” key to move-from a button to a set of checkboxes. When the first checkpox
acquires thg¢ keyboard focus, it does not become.'dactivated. Activation requires a separate step, such as pressing|the
spacebar.

EXAMPLE ? In addition to using the meuse to make selections from a list, the user can also use the arrow keys to
move through items in a list, selecting them’ by hitting the space bar. In lists that allow multiple selections, the user can
hold down the control key in combination-with the arrow keys to move through the list, hitting the space bar for each ifem
that the usef wants to select.

9.3.15 Follow platform keyboard conventions
Software should follow'keyboard-access conventions established by the platform software on which it is rur.

NOTE 1 This,improves the usability of new applications and is especially relevant for people who can only use|the
keyboard or havecognitive impairments.

NOTE 2 The platform conventions normally include the assignment of implicit designators, modifier keys and
accelerator keys.

NOTE 3  This does not preclude the provision of additional keyboard shortcuts and techniques in addition to those that
are platform conventions.

NOTE 4  Keyboard conventions can be established by the operating system or by a separate graphical user interface
layer.

EXAMPLE 1 An application follows the system conventions that “Alt” is used to indicate the use of implicit designators
when held down, and to activate the application main menu when pressed and released.
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EXAMPLE 2 An application avoids reassigning the key combination used by the operating system to activate the
MouseKeys feature.

EXAMPLE 3 An application uses the “Esc” key to cancel its custom dialog and message boxes, because this follows
the convention established by the operating system.

9.3.16 Facilitate list and menu navigation

Software should provide keyboard mechanisms to facilitate navigation within menus and lists.

NO Nrapping with auditory and vi indicati i gy using - “End” keys are
andther. Often, both are provided.

NO[TE 2  When navigational order is circular, an alert signal is provided.

EXAMPLE 1 The user presses “Home” to move to the first item in a list, “End” to move to the\last item in the list and
“Page Up”/PgUp” and “Page Down”/“PgDn” to move forward and backward the number of items.currently visible.

EXAMPLE 2 The user types one or more characters to move to the next item that starts/with those charactgrs.

9.3{17 Facilitate navigation of controls by grouping

WhHhere there are large numbers of navigable controls, the controls should be grouped for ease of ngvigation.

9.3118 Arrange controls in task-appropriate navigation ordet

Coptrols should be arranged so that when the user navigates with the keyboard they are visited in appropriate
order for the user’s task [46].

NO[TE For users who are visually impaired or blind?,the order and grouping in which keyboard navigatior) occurs can
be the only order in which they can use controls.

EXAMPLE As a user presses the tabulation key, the keyboard focus cursor moves to a task-appropriate group of

rad|o (or option) buttons, followed by the next-group of radio buttons, and so on, in a task- and conceptuallylappropriate
ordpr. Within each group of radio buttons}.the user moves among related buttons by pressing an arrow key.

9.3119 Allow users to customize accelerator keys
Software should enable users to customize the assignment of accelerator keys to actions.

EXAMPLE 1 An application allows the user to create macros that carry out one or more actions and to gssign these
macros to accelerator keys.

EXAMPLE 2 A user frequently presses “Ctrl+P” when he/she intends pressing “Ctrl+O”, so disables “Ctrl+P” as a
shdrtcut for.the-Print function.

9.11 Pointing devices

9.4.1 General

The term “pointing device” in this section refers to any physical input or logical pointing device. Such devices
include mice, trackballs, touchscreens and touchpads, as well as specialized input devices such as head
trackers, “sip & puff” systems, and many other hardware/software combinations that systems treat as pointing
devices. Some devices, such as touchscreens and touchpads, can use a finger tap or gesture in place of
physical buttons, and these should be interpreted as equivalent to pointing-device button events and covered
by provisions addressing such types of input.

NOTE 1ISO 9241-410 covers ergonomics factors for the design of mice, trackballs, touchscreens and touchpads,
among other physical input devices.
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9.4.2 Provide direct control of pointer position from external devices

Platform software shall provide a service to enable software, including pointing-device drivers, to directly
position the pointer. In addition, all pointing-device drivers shall support direct positioning of the pointer.

EXAMPLE An eye-gaze mouse alternative plugged into USB and using the standard mouse driver can set the
absolute position of the mouse pointer on the screen.

9.4.3 Provide easily-selectable pointing-device targets

T r t iva—chaould hao aontimmizad +a maaintain AdA~iatA tarant onlantahility,  ~ArAinina AnA canaratinn £ m
arget size—sheuld—be—optimized—to—rmaintain—adequate—target—selestability—grouping—and—separation—

adjacent uger-interface elements.

NOTE This makes usage easier for all pointing device users and is especially important for enabling users yith
disabilities tp select user-interface elements effectively with a mouse or head-operated pointing device.

9.4.4 Enable the reassignment of pointing-device button functions

Platform s¢ftware shall enable users to reassign the functions for each pointing-device button [44],

NOTE It is desirable for applications to respect global OS settings for button reassighments rather than making such
assignment$ on a per-application basis.

EXAMPLE A user with partial paralysis in the right arm wishes to remap,the position of the mouse buttons to uge it
with their left arm. Instead of buttons being interpreted as button 1, 2, and 3 from left to right, he/she can be remapped as
buttons 3, 2|and 1 reading from left to right.

EXAMPLE A user with a trackball that has four buttons can chogse’which position to use for each function based on
his/her abiliy to reach them.

9.4.5 Prqvide alternative input methods for complex pointing-device operations

Software ghould enable all user-initiated actions\that can be accomplished with multi-clicks (i.e. doublg or
triple clicks), simultaneous pointing-device operations (e.g. hold and drag) or spatial or temporal gestufres
(e.g. scribljling motion or holding buttons down for designated periods of time) to be accomplishable with|an
alternative |pointing device method that does not require multi-clicks, simultaneous operations or gestures.

NOTE The number of buttons avdilable on standard devices can limit the ability to use pointing-device buttong as
“multi-click” [or “button-hold” buttonsy Thus, other methods are usually needed to accomplish multi-click or simultanepus
mouse butt@n actions.

EXAMPLE The user can use the right click menu to achieve the same function as the double click.

EXAMPLE 4§ Instead, of holding the pointing-device button down to keep a pop-up open, the user can click to opgn it
and click agpin to closenit.

EXAMPLE A 'user with a cognitive disability can single-click to perform a multi-click operation.

9.4.6 Enable pointing-device button-hold functionality

Software shall provide a method such that users are not required to hold down a pointing-device button for
more than the system single-click time in order to directly manipulate a user-interface element, activate a
control or maintain a view of a menu.

NOTE 1 In many systems, this facility might have to be built into driver software.

NOTE 2  If the MouseKeys feature (see 9.1.2 and Annex E) is implemented fully in parallel with the standard pointing
device, then this functionality would be provided since the keyboard could be used to hold down the pointing-device
buttons. The provision is met if the platform provides this functionality and other software does not override it.
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EXAMPLE 1 Users have the option to view a menu by pressing and releasing a mouse button rather than pressing
and holding it.

EXAMPLE 2 Users have the option to “lock” single-clicks so that they are treated as continuous button presses,
allowing them to select across text without holding down a mouse button.

EXAMPLE 3 Using MouseKeys (allowing the user to press a key on the number pad to lock the mouse button down),
users can drag and drop user-interface elements without continuously pressing down on a mouse button.

EXAMPLE 4 The application has a gesture where the user can erase numbers on-screen using a custom graphics
tablet. The application provides the ability to have the graphics cursor puck buttons toggle on and off so the user does not
ha f ; -

9.47 Provide adjustment of delay of pointing-device button-press acceptance

Software should enable users to adjust the delay during which a pointing-device buttorf is held down before a
bufton-press is accepted, across a range of times including a value of 1 s.

NO[TE 1 A typical range for a adjustment of delay of pointing-device button-press aceeptance feature is 0,1fs to 1,0 s.

NO[TE 2  In most cases, this feature is supported automatically when softwarecuses the standard pointing device input
seryices provided by the platform software (and does not override this feature of the“services).

EXAMPLE A user who has tremors sets a duration time sufficient to_prevent tremor-induced unintentional presses as
the} move the mouse around from being accepted as intentional presses.

9.48 Provide adjustment of minimum drag distance

Software should enable users to adjust the minimum._pointer movement while the pointing-device button is
held down, such that this will be registered as a drag:event.

NO[TE In most cases, this feature is supported automatically when software uses the standard pointing fdevice input
seryices provided by the platform software (and dees not override this feature of the services).

EXAMPLE A user who has tremors is able to select an item using a mouse without accidentally dragging that item to
a ngw location.

9.49 Provide adjustment of multiple-click parameters

Software shall enable users to adjust the interval required between clicks, and the distance allowgd between
the| positions of the pointer at each click, to accept the operation as a double- or triple-click [44].

NOJTE In most.cases, this feature is supported automatically when software uses the standard pointing device input
serfices provided-by the platform software (and does not override this feature of the services).

EXAMPLE. 1 Users with slow movements might take a second or more between clicks of a double-click|intended to
opgn a“document. Because they can adjust the time interval allowed between the two clicks, they can successfully double
click:

EXAMPLE 2 Users with tremor often inadvertently move the mouse cursor between the first and second click of a
double click. Because they can adjust the distance allowed between two clicks of a double-click, they can choose a
distance that allows them to successfully double-click even with inadvertent movement between clicks.

9.4.10 Provide adjustment of pointer speed

Software shall enable users to adjust the speed or ratio at which the pointer moves in response to a
movement of the pointing device 441,

NOTE In most cases, this feature is supported automatically when software uses the standard pointing device input
services provided by the platform software (and does not override this feature of the services).
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EXAMPLE Users can change the speed of the pointer movement by setting an absolute speed or a ratio between
movements of the pointing device and the pointer, so that the pointer movement is changed from a 1:1 mapping between
the movement of the pointing device and the pointer to a 3:1 mapping.

9.4.11 Provide adjustment of pointer acceleration

If software provides pointing device acceleration, it shall provide adjustment of the pointer movement
acceleration including a setting of zero.

NOTE A zero acceleration setting allows assistive technology to move the pointer continuously with predictable
results.

9.4.12 Prqvide adjustment of pointer movement direction

Software should enable users to adjust the direction at which the pointer moves in response to.a movemeni of
the pointing device.

NOTE 1 [The pointer movement options include, but are not limited to, being the same, opposite)or'perpendicular to|the
pointing moyement direction.

NOTE 2  [This is useful for people with movement limitations.

NOTE 3 In most cases, this feature is supported automatically when software uses-the standard pointing device input
services prgvided by the platform software (and does not override this feature of the, services).

9.4.13 Prqvide a means of finding the pointer

Platform spftware shall provide a mechanism to enable users(to locate the pointer, unless it is always high
contrast with background, always visible, and always solid and larger than text.

EXAMPLE A user with low vision loses track of the ‘mouse pointer. When the “Ctrl” key is pressed, animgted
concentric grcles are presented around the location of the.mouse pointer.

9.4.14 Prqvide alternatives to simultaneous'pointer operations

Software ghall provide a non-chorded alternative for any chorded key or button presses, whether chorged
presses afe on the pointing device @lpne or are on the pointing device in combination with a keyboprd
key-press 141,

NOTE 1 The intent here is to ‘réplace or supplement concurrent actions with sequential input alternatives, because
multiple simpultaneous actions cambe difficult or impossible for users with motor impairment.

NOTE 2  Most operating‘.systems provide this function for all standard pointer buttons. Other software is genefally
responsible |for implemeénting this feature only for pointer buttons used in combinations that are not covered by operafing
system featyires.

EXAMPLE If a task can be performed by pressing mouse button 1 and mouse button 2 simultaneously, it also [can
be performpd ||<ing one mause bhutton ta dieplny amenu Inrn\/iding the same function

EXAMPLE 2 If a file can be copied by pressing a keyboard modifier key while holding down a mouse button and
dragging, then it is also possible to perform this task by selecting a menu operation called “Copy”.
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10 Outputs

10.1 General output guidelines

10.1.1 Avoid seizure-inducing flash rates
Software shall avoid flashing that could induce seizures in individuals with photosensitive seizure disorders.

NOTE 1 Standards in this area are currently undergoing revision and adaptation to apply to new displays.

NOFE-2—tessthamthree ftashesmany s period meetsattcarrent stamdards:

101.2 Enable user control of time-sensitive presentation of information

WHenever moving, blinking, scrolling or auto-updating information is presented, softwaré\shall enaljle the user
to pause or stop the presentation, except for simple progress indicators.

NOJTE 1 A simple progress indicator has no movement other than to indicate current completion status.

EXAMPLE 1 A progress indicator consists of a status bar that shows completion along with an elf whp is moving
boxes. Clicking on the status indicator causes the elf to freeze but the status bar eontinues to reflect status.

NO[TE 2  Individuals with low vision or reading problems need time to study information in order to comprehend it.
NOJTE 3  Varying speed of presentation is also useful.

EXAMPLE 2 A Braille display is constantly refreshed to keep<up with text output from the software. The pser pauses
the|presentation so that he/she can read the Braille before it is_refreshed.

EXAMPLE 3 A user presses the mouse button downton scrolling text, which pauses the moving text for as long as
he/she holds the mouse button down, allowing the userto read the text.

10.1.3 Provide accessible alternatives to task-relevant audio and video

WhHen task-relevant information is presented by audio or video, software shall provide equivalent| content in
acgessible alternative formats.

EXAMPLE 1 A video includes(captions for the audio track.

EXAMPLE 2 The system \provides an auditory description of the important information of the visual track of a
multimedia presentation (this’is called audio description).

10j2 Visual output (displays)

102.1 Enable users to adjust graphic attributes

To|increase legibility of graphics, software should enable users to change attributes used to present the
content without changing its meaning [44],

NOTE There are numerous cases where changing the view will necessarily change the meaning. The intent is that
users have the capability to change views as much as possible without changing the meaning.

EXAMPLE 1 A user who has low vision wishes to view a line graph of the stock market averages over the past
five years. To see the graph, the user changes the thickness and colour of the line.

EXAMPLE 2 The user can change attributes, such as line, border, bullet size and shadow thickness, for improved
viewing of charts, graphs and diagrams, but such changes will not affect the meaning.

EXAMPLE 3  The length of a temperature gauge does not change unless the scale has been lengthened proportionally.

EXAMPLE 4 A user changes the size of icons making it easier to tell them apart.
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10.2.2 Provide a visual information mode usable by users with low visual acuity

Software should provide at least one mode for visual information usable by users with corrected visual acuity
between 20/70 and 20/200, without relying on audio.

NOTE One possibility is that the software magnifies what is shown in the screen. Another is to enable the user to
change the size of fonts and icons.

EXAMPLE 1 An operating system provides a “large print” setting that enlarges the fonts, lines and controls by a factor
of 2 to make them easier to see. It also provides a magnifier to further enlarge portions of the screen.

EXAMPLE 2 An application allows font sizing and word wrap to allow documents to be enlarged up to a 72 pojnt font
size.

10.2.3 Usg¢ text characters as text, not as drawing elements

In graphical user interfaces, text characters should be used as text only, not to draw lines; boxes or other
graphical symbols 441,

NOTE 1 Characters used in this way can confuse users of screen readers.
NOTE 2 In a character-based display or region, graphic characters may be used.

NOTE 3  [This does not refer to the use of characters within an image but onlyo,the use of electronic text characterg to
create graphics (e.g. “ASCII ART”).

EXAMPLE A box drawn with the letter “X” around an area of text is féad by screen-reader software as “X X X X X X"
on the firsf line, followed by “X” and the content and “X". (Text dsed for such graphics is usually confusind or
uninterpretaple when read sequentially by users with assistive software.)

10.2.4 Prqgvide keyboard access to information displayed outside the physical screen

If the virtdal screen (e.g. desktop) is made larger than the visible screen, so that some information] is
off-screen,|the platform software shall provide a.mechanism for accessing that information from the keyboafd.

NOTE Virtual screen is the name usually given to the viewing area extending the physical boundaries of [the
computer.

EXAMPLE A moving view-port allews the users to pan to see the virtual screen area not displayed on the phydical
screen.

10.3 Text/fonts

10.3.1 Do|not convey'information by visual font attribute alone

Software shouldriot use visual font attributes as the only way to convey information or indicate an action.

EXAMPLE Manu‘aiwy I‘IU:U‘D Ull a 1lU)\t Ullllly fUIIII dalc ;Ildibdllcd II.Jy IUU:\J tGAt :a'uc:a. AII dbtUl Ib:’\ ;D addcd tU t:IU UIIJ Of
the mandatory field label so that this information is also available to blind users via speech output and to screen
magnification users who cannot easily detect emboldening.

EXAMPLE 2 Menu items that are not active are indicated by “grey” or “dimmed” text. This status is also conveyed
programmatically.

10.3.2 Enable users to set minimum font size

Software should enable users to set a minimum font size with which information would be presented on the
display [1]. [44]. [49]

NOTE 1 If the platform software already provides this facility, the application can utilize it.
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NOTE 2  This would apply despite the font size specified in a display document.

NOTE 3  The range of allowable sizes need not be unlimited. However, to be useful, it would need to include large font
sizes.

EXAMPLE 1 A word processor contains a “draft mode” which shows all document text in a single, user-selectable font,
colour and font-size, overriding any formatting information specified in the document itself. When the user encounters
small text that they have difficulty reading, they can switch into this mode and will still be viewing the same section of the
document, but at a size they have already selected as meeting their needs.

EXAMPLE 2 A user has difficulty reading small text on the screen, so they set a “minimum font size” preference value

in trmmmmmﬁmmmmmmmnmmny text that
would otherwise be smaller than this size.

10.3.3 Adjust the scale and layout of user-interface elements as font-size changes

User-interface elements should be scaled or have their layout adjusted by software as ‘needed to account for
chgnges in embedded or associated text size.

NOJTE 1 This also applies to text associated with icons (see References [1], [44] and [49]).

NOJTE 2 In many cases, these features are supported automatically when software incorporatds standard
usgr-interface elements provided by the platform software.

NOJTE 3 The range of allowable sizes need not be unlimited. However,to be useful, it would need to includle large font
sizgs.

EXAMPLE 1 As fonts grow, button and menu sizes adjust to‘accommodate them. If they become large pnough, the
window increases in size to prevent buttons from clipping (qverwriting) each other. If the window would otherwise become
toollarge to fit on the visible portion of the display, scroll bars'are added.

EXAMPLE 2 A user increases the operating systém’s global setting for the number of screen pixels per [logical inch.
An ppplication then displays a window that was designed to contain an image below three lines of 10 point text. However,
bedause of the global setting change, the 10 point text is now drawn using a larger number of physical pixels, and so is
taller than in the default configuration. The application takes care to measure the height of the text when decid|ng where to
the icon, rather than assuming the text will be a predictable number of pixels tall.

10{4 Colour
10.4.1 Do not convey information by colour output alone

Software shall not use-colour alone to convey information or indicate an action.

NOJTE SeedSO 9241-12:1998, 7.5.1.

EXAMPLE 4 Red is used to alert an operator that the system is inoperative or indicate an emergency situation. Its use
is spppleménted by text indicating “warning” or “emergency.”

ext or audio

EXAMPLE 3 Negative numbers are coded in red and also have parentheses.

10.4.2 Provide colour schemes designed for people with disabilities

Software that includes colour schemes should provide colour schemes designed for use by people who have
disabilities [45]. [46], [47], [48], [49], [50], [51]

NOTE People who have visual disabilities, dyslexia, photophobia and sensitivity to screen flicker have colour
preferences that affect their use of light-emitting displays.
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EXAMPLE High-contrast monochrome schemes are provided, including one using a light foreground on a dark
background and another using a dark foreground on a light background. The software system also includes schemes that
avoid the use of colours that can confuse users having common forms of colour blindness, cataracts, macular
degeneration or other visual impairments.

10.4.3 Provide individualization of colour schemes

Software that uses colour schemes should allow users to create, save and individualize colour schemes,
including background and foreground colour combinations.

NOTE 1 The ability to share schemes is also useful

NOTE 2  [See 8.3 for provisions dealing with the individualization and persistence of these settings.

EXAMPLE A user adjusts the colour scheme provided for those with red-green colour blindness to optimize
discriminabiity for his/her particular requirements.

EXAMPLE 4§ A person with low visual acuity uses the operating system’s control panel to requestithat window captipns
and menus pe drawn in yellow text on a black background.

EXAMPLE The user can choose the colour scheme used to draw the different types of.user-interface elements (such
as windows} menus, alerts, keyboard focus cursors and default window background and\téxt), the indicators of gengral
states (sucH as keyboard focus and selection) and the codings for task-specific states (such as on-line, offline, or error)

10.4.4 Allpw users to individualize colour coding

Except in| cases where warnings or alerts have been standardized for mission-critical systgms
(e.g. red =[network failure), software should allow users to individualize colours used to indicate the selection,
process, and the types, states and status of user-interface elements.

EXAMPLE If a user chooses red as the colour representing links, an embedded application will not override that
setting and pise another colour.

EXAMPLE A user who cannot discriminate between red and green can set the printer-status colours to be dark Bhlue
for “OK” and yellow to indicate printer problems. Ip-addition, the system provides an auditory warning if there is a probjem
with the printer.

10.4.5 Prqgvide contrast between foreground and background

Default combinations of foregroind and background colours (hue and luminance) of the software should|be
chosen to provide contrast regardless of colour perception abilities.

NOTE [Measures suchjas’those proposed by the W3C [53] have been developed that provide contrast regardless of
the colours pised.

EXAMPLE Coleurs are selected for contrast differences so that they are distinguishable, on the basis of light/dark
differences, |by dsers who cannot discriminate between different hues.

10.5 Window appearance and behaviour

10.5.1 Provide unique and meaningful window titles

Every window should have a meaningful title not shared with any other window currently displayed by the
same software, even if several windows display multiple views of the same user-interface element.

EXAMPLE 1 A user opens a second window of the same document using a word processing application. Both
windows are of the same document and both are editable. The word processor adds a “:1” to the end of the document
name to form the name of the first window. It names the second window with the same document name, except that it
appends a “:2” to the end of the second window name so the two windows have meaningful yet unique names.
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EXAMPLE 2
already used by another of the browser’s windows, the browser modifies this string to be unique.

10.5.2 Provide window titles that are unique system-wide

1:2008(E)

When a script or object hosted within a Web browser attempts to set the window’s title to a string that is

Platform software that manages windows should ensure that all windows have titles not shared with any other

window currently on the system.

NOTE This recommendation is specific to platforms because on many platforms an application cannot
windows belonging to other applications, as that would cause a security problem.

identify the

EXAMPLE When software creates a new window or changes the title of an existing window, the operd
chdcks the name of all other windows on the system and, if there is a conflict, appends a unique number-fo_the

10,5.3 Enable non-pointer navigation to windows

ting system
title.

Software shall enable users to use the keyboard or other non-pointer input mechanisms to move¢ keyboard

focus to any window currently running that is allowed to accept keyboard focus.

NOJTE The intent here is to allow users who cannot use a pointing device\t0 navigate among wing
keyboard in a manner that is as efficient as possible compared to what other users‘might do with a pointing de

EXAMPLE 1 By browsing a continuously displayed list of currently running windows, the user uses a
sel¢ct a window that receives keyboard focus.

EXAMPLE 2 By giving a voice command that generates a keyboard-command sequence, the user is a
keyboard focus to any one of several windows.

10.5.4 Enable “always-on-top” windows

Platform software that manages windows shall.enable windows to be set to always remain on t
wir[dows.

NOJTE 1 If a function or a window is requited continuously for users to perform a task, it is important for th
be pble to be set to always remain visible'regardless of its position relative to other windows.

NO[TE 2 It is often desirable for @a*window to remain “always on top” without ever taking keyboard focus
windows (see 10.5.10).

EXAMPLE 1 The usep-has’a movable on-screen keyboard that is on top of all other windows so that it is
timgs, but when he/she“\mouse-clicks on the on-screen keyboard another window keeps the keyboard fo
keyboard input goes te that window.

EXAMPLE 2 A-user selects a screen-magnification window that is the top-level window through whi
winfdows are viewed and which remains always on top.

10.5.5 Provide user control of multiple “always-on-top” windows

ows with a
ice.

keyboard to

ble to move

bp of other

e window to

from other

visible at all
tus and the

ch all other

Platform software that manages windows shall provide the user with the option to choose which wi
top or to turn off “always-on-top”.

NOTE 1

NOTE 2 Users could wish to have multiple windows on top of everything else, for example, a calendar and
then be desirable to provide a facility for users to choose a priority order for multiple “always-on-top” windows.

EXAMPLE

to run the on-screen keyboard on top of the magnifier and thus at a fixed location on the physical screen, wh
runs the magnifier on top so that it enlarges the on-screen keyboard.
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ndow is on

User control is important to prevent a conflict among multiple windows that are specified as “always-on-top”.

clock. It can

Two users each run an on-screen keyboard and a full-screen screen-magnification window. One chooses

ile the other
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10.5.6 Enable user choice of effect of pointer and keyboard focus on window stacking order

Software should allow users to choose to have the window that receives pointer or keyboard focus either
automatically placed on top of all other windows (with the exception of an “always-on-top” window, see 10.5.4)
or not have its stacking position changed.

EXAMPLE A user with motor limitations or repetitive-motion injury chooses to move the pointer among windows to
automatically bring them to the top rather than to click on them because it is faster and easier.

NOTE Platform software usually handles this functionality as long as applications do not interfere with its normal
window handling.

10.5.7 Enable window positioning

Software shall provide a method for users to reposition all windows, including dialog boxes. Platform softwiare
that manages windows shall provide the user with an option to override any attempts by other softwarg to
prevent windows from being repositioned.

NOTE This helps, and can be required by, users working with several applications and/or windows, includling
assistive teghnology.

EXAMPLE A user with an on-screen keyboard changes the position of a pop-up dialog so that it fits alongside their
keyboard.

10.5.8 Enable window resizing
Software should provide a method for users to resize all windows, including dialog boxes. Platform softwiare
that manages windows should provide the user with an option~to’ override any attempts by other softwarg to
prevent windows from being resized.

NOTE This provision is given as a recommendation and\not as a requirement because as yet several widely-used
operating systems do not provide dialog boxes that can be fésized.

EXAMPLE A user with low vision uses a larger font size that causes text to run off the bottom of the dialog box. They
enlarge the fdialog box so they can see all of the text;

10.5.9 Support minimize, maximize,restore and close windows

If overlapp|ng windows are supperted, software should give the user the option to minimize, maximize, restpre
and close $oftware windows.

NOTE 1 This helps the user)to better use several applications and/or windows at the same time.

NOTE 2 [This provisien is given as a recommendation and not as a requirement because as yet several widely-used
operating systems daoioet provide dialog boxes that can be resized.

EXAMPLE A user who has limited short-term memory clicks on a window’s “Maximum” button in order to seq as

much of thelcontent as possible

10.5.10 Enable windows to avoid taking focus

Platform software that manages windows shall enable windows to avoid taking the keyboard focus. The
keyboard focus should not be assigned to a window that is designated not to accept the keyboard focus.

NOTE When a window is designated to not accept the keyboard focus, any action that would normally be used to
reassign the keyboard focus to that window will not reassign the focus.

EXAMPLE 1 An on-screen keyboard program displays a window containing buttons, and it sets this window to remain
“always on top” and to avoid taking the keyboard focus. When the user clicks the mouse on a button in this window, the
on-screen keyboard sends key events to the application window where the user was working and which still has the focus.
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EXAMPLE 2 A user starts a screen-magnification window that is the top-level window through which all other windows
are viewed and which remains “always on top”. When the user clicks anywhere on the screen, the keyboard focus remains
unchanged and the screen magnifier passes the mouse input to the appropriate underlying window.

10.6 Audio output

10.6.1 Use tone pattern rather than tone value to convey information

When conveying information audibly, software should use temporal or frequency-based tone patterns rather
than using a single absolute pitch or volume.

EXi\MPLE In a teleconference service, a high-to-low tone pair (rather than just a low tone) indicatJes a person
sigming off.

10.6.2 Enable control of audio volume

Software shall enable users to control the volume of audio output.

NO[TE If software generates audio output, it is preferable that it provide its own-eontrol that adjusts the yolume of its
own audio output relative to other software and any system-wide volume setting.

EXAMPLE A user has a multimedia player application and a phone with an alert tone. He/she adjysts the first
apglication’s volume control to a low setting and the second’s volume cofiirol to a high setting. The second how sounds
lougler than the first. When the user reduces system-wide volume setting.in the operating system’s global preferences, the
sedond application remains louder than the first, even though they are both reduced in volume.

10.6.3 Use an appropriate frequency range for non-speech audio

The¢ fundamental frequency of task-relevant non-speech audio used by software should occur jn a range
between 500 Hz and 3 000 Hz or be easily adjustable by the user into that range [38],

NO[TE Sounds in this range are most likely, to.be detectable by people who are hard of hearing.

10.6.4 Enable adjustment of audio(output

Software should enable users téwadjust the attributes of task-relevant audio output such as frequepcy, speed
ang sound content.

NO[TE The range of adjustment will be constrained by the sounds that a system can produce.

EXAMPLE 1 A user-can replace the sounds associated with various events and notifications, allowing hjim or her to
chdose sounds thathe or she is able to distinguish.

EXAMPLE 2 A user can alter the speed of speech from a synthesizer to enhance understanding.

10.6.5 Control of background and other sound tracks

If the background and other sound layers are separate audio tracks/channels, software should provide a
mechanism to enable users to control the volume of and/or turn on/off each audio track.

NOTE Background sounds (e.g. sound effects, music) can mask speech audio or make speech audio more difficult to
distinguish by those who are hard of hearing.

EXAMPLE A person who is hard of hearing turns down the background sound so they can understand the dialogue.
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10.6.6 Use specified frequency components for audio warnings and alerts

Alerts and other auditory warnings provided by software should include at least two strong mid- to low-
frequency components, with recommended ranges of 300 Hz to 750 Hz for one component and 500 Hz to
3 000 Hz for the other [38],

10.6.7 Allow users to choose visual alternative for audio output

If the hardware supports both audio and visual output, platform software shall enable users to choose to have
task-relevant audio output (including alerts) presented in visual form, auditory form or both together
[44], [46], [49}—3nd software running on such systems shall SUpport those Options.

NOTE This feature is commonly called ShowSounds °) (see Annex E).

EXAMPLE By default a beep is provided when an error message has been displayed or a footer méssage has been
updated. F¢r users who have chosen to receive visual feedback, a flashing border on a dialog box is provided in
conjunction jwith a warning tone.

EXAMPLE ? Explanatory text is provided in a dialog box when a distinctive audio (alert or,other) is played.

EXAMPLE Software that provides voice output provides closed captions as text that-Can be displayed on systéms
providing “closed caption” support or displayed by Braille devices through assistive software.

10.6.8 Synchronize audio equivalents for visual events

Software shall synchronize audible equivalents with the visual events)they are associated with.

NOTE 1 This allows a user who cannot see the screen to follow the.event sequences.

NOTE 2  JAudio is sometimes presented early or immediately.after to avoid other audio events or real-time delays.

EXAMPLE A movie has audio descriptions of impartant visual information. The descriptions are timed to ogcur
during gaps|in the movie dialog.

10.6.9 Prqvide speech output services

If the hardvare has the capability to.Support speech synthesis, platform software shall provide programming
services for speech output.

NOTE 1 This does not imply that-a text to speech engine should always be installed.

NOTE 2  [This is relevant)for'users who are blind or have other reading disabilities and who depend on speech-based
assistive teghnologies.

EXAMPLE SAPP(Speech API), Java Speech, Mac OS X TTS and GNOME speech ©).

5) ShowSounds™ is a trademark of the University of Wisconsin. This information is given for the convenience of users of
this part of ISO 9241 and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.

6) SAPI, Java Speech, Mac OS X TTS and GNOME speech are examples of suitable products available commercially.
This information is given for the convenience of users of this part of ISO 9241 and does not constitute an endorsement by
ISO of these products.
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10.7 Text equivalents of audio (captions)

10.

7.1 Display any captions provided

Software presenting audio information shall provide the facility to display associated captions.

1:2008(E)

NOTE It is important for captions to be displayed in a way that provides sufficient contrast with their background
(see 10.4.5).

EXAMPLE A media player allows users to display the captions in an ‘“interactive tour’, which empowers
har4 of. haaring and daaf icare toica tha h\nr_

10J7.2 Enable system-wide control of captioning

Platform software should provide a system-wide setting to allow the user to indicate that hejshe wants
avgilable captions to be shown by all software.

NOJTE A global setting to enable or disable captions is provided by ShowSounds, available on sgveral major
plafforms (see Annex E).

10.[7.3 Support system settings for captioning

Software that presents captions shall use system-wide captien. preference settings by default. If the
sygtem-wide preference settings change during playback the new settings shall be used.

EX]

valjie is set to “True”. The media player allows the user to temporarily override this setting but will resynchr

sys

10.

So

EXj
vidd

10

10.

So

10.

So

A\MPLE A media player checks the system ShowSounds\setting when it launches, and displays ca
em setting if the system setting changes while it is running,

7.4 Position captions to not obscure content

tware that presents captions should position them to minimize interference with visual content.

\MPLE The media player opens up*a separate attached window to display captions so they do not
PO being played.

8 Media

8.1 Enable users to-stop, start and pause

tware shall enable users to stop, start and pause the presentation.

8.2 Enable users to replay, rewind, pause and fast-or jump-forward

tware ‘should enable users to replay, rewind, pause and fast-forward or jump-forward the pr

wh

btions if that
onize to the

over up the

esentation,

bre_appropriate to the task.

NOTE 1 “Replay” functions help users to avoid missing information.

NOTE 2  Following this recommendation is not always possible, especially in “real-time” presentations.

10.

8.3 Allow user to control presentation of multiple media streams

Software should enable users to select which media streams are presented, where it is appropriate for the
task.

EXAMPLE 1

because he/she cannot determine the volume and do not want to disturb others.
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EXAMPLE 2 A user makes a selection to turn off background sound in a video presentation where the voiceover is in
a separate media stream from the background sound.

10.8.4 Update equivalent alternatives for media when the media changes

Software should enable equivalent alternatives (e.g. captions, or auditory descriptions of the visual track of a
multimedia presentation) to be updated when the content of a media presentation changes (see Checkpoint
6.2, Reference [4]).

EXAMPLE When the audio portion of an “interactive tour” video is corrected, the accompanying captions and
descriptive udio are corrected at the same time

10.9 Tactile output

10.9.1 Do|not convey information by tactile output alone
Software should not use tactile output alone to convey information or indicate an action.

NOTE In contrast to visual and acoustic output, only a few sets of symbols are standardized for tactile oufput
(e.g. Braille{code in several versions).

EXAMPLE Bursts of tactile vibrations are verbally described as representing a ringing bell.

EXAMPLE 4§ The vibration pattern of a pointing device with tactile feedback is explained independently of [the
functionality| of the pointed object.

EXAMPLE The adjusted maximum level of pressure output of;a" force feedback system is presented as| an
alphanumerjcal value via a visual display.

10.9.2 Use¢ familiar tactile patterns
Software should use well-known tactile patterns (familiar in daily life) for presenting tactile messages.

NOTE A person without special knowledgeinstactile coding (Braille-code, Morse-code, etc.) will be mostly well
experienced in tactile pattern of daily life.

EXAMPLE Bursts of tactile vibrations are designed to have a pattern similar to that of a ringing bell.
10.9.3 Enable tactile output to'be adjusted

Software should allow users,te adjust tactile output parameters to prevent discomfort, pain or injury.

EXAMPLE A user with reduced haptic perception can individually adjust an upper limit for the tactile output of a fqrce
feedback system.

11 On-line<documentation, “Help” and support services

11.1 Documentation and “Help”

11.1.1 Provide understandable documentation and “Help”

Product documentation and “Help” for software should be written using a clear and simple language to the
extent that this can be done using the vocabulary of the task.

NOTE The use of technical terms is permitted where necessary for clearly explaining the functionality or product.

EXAMPLE The documentation of a computer-aided design (CAD) system can use terminology from the field of
technical drawing.
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11.1.2 Provide user documentation in accessible electronic form

All user documentation and “Help” shall be delivered in an electronic form that meets applicable

documentation accessibility standards. This documentation shall be provided with the product, or upon
request on a timely basis and without extra cost.

NOTE The category of “users” includes administrators. For software development software, “users” will include
software developers.

11.1.3 Provide text alternatives in electronic documentation and “Help”

Infaeration presented in pictures and graphics by software shall also be provided as descriptive thxt suitable
for|screen reading, printing or Braille conversion so that it can be read by an alternative methgd441{[46]. [49],

NO[TE Using both text and graphics simultaneously (in the default presentation) to communicate informdtion is often
helpful to readers who use one to reinforce the other and for people who differ in terms of. their prefefred style of
infdrmation processing (e.g. visual vs. verbal).

EXAMPLE A user can print the text portion of the on-line “Help” and read text descriptions of any embedded
graphics.

111.4 Write instructions and “Help” without unnecessary device references
Insfructions and “Help” for software should be written so that they refer to the user’s actions and resulting
output without reference to a specific device. References to devices, e.g. the mouse or the keyboard, should
only be made when they are integral to, and necessary for understanding of the advice being given|
NO[TE For contexts in which operation of a specific device such as a mouse is required, a generic descfiption might
not|be possible. However, such specific descriptions need only occur in “Help” in relation to using that devig¢e, not in all

conjtexts.

EXAMPLE 1 The task description in “Help” deés) not require a user to recognize the colour of a user-interface element
to Use it, so the text does not state, for instancej . “click on the green icon”. Instead, the name is reported.

EXAMPLE 2 An application provides. a description of how to perform tasks using as many different |input/output
modglalities as are available (mouse, keyboard, voice, etc.).

111.5 Provide documentation and “Help” on accessibility features

“Help” or documentation, for software shall provide general information on the availability of dccessibility
features and informatieh about the purpose of, and how to use, each feature.

NO[TE It is important for users to be able to easily discover the accessibility features of the software.
EXAMPLE < On-line help provides a section describing features of interest for people who have disabilities.

EXAMPLE 2 On-line help explains keyboard-only use of the software.

EXAMPLE 3 On-line help describes how to adjust the font size.

EXAMPLE 4 A product has multiple colour schemes, and documentation and on-line “Help” describe which colour
schemes are available for people with colour vision deficiencies.

11.2 Support services

11.2.1 Provide accessible support services

Technical support and client support services for software shall accommodate the communication needs of
end-users with disabilities.
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EXAMPLE 1 In countries where relay services are not provided free of charge, a company contracts with a relay
services to assist the technical support process by providing real-time translation between the company’s support staff and
deaf customers who use text or video telephones to allow them to communicate in text or sign language. A similar service
provides re-voicing for people whose speech is difficult to understand. The company also trains its technical support staff
in how to optimize conversation through relay services.

EXAMPLE 2 On-line help or documentation provided on the software company’s Web site is designed to comply with
published guidelines for making Web content accessible.

EXAMPLE 3 Application Helpdesk operators are trained on the accessibility features so that they are able to guide a
user through the process of carrying out a task or rectifying a fault entirely through the keyboard interface, without the
need for any-medse-click-operations:

EXAMPLE 4 A company provides a dedicated telephone line for its customers who use telecommunications.devices
for the deaf| for example, V.18 7), and trains support staff on its use and etiquette so that users can communicate dirdctly
(rather than|through relay) with customers support personnel.

EXAMPLE 4 An IVR (interactive voice response) system provides software support services that are”accessible to fext
telephone ugers.

11.2.2 Prqvide accessible training material

If training [is provided as part of the product, the training materials shouldimeet applicable accessibjlity
standards.

7) Standard for the text telephone (TTY).
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Overview of the ISO 9241 series

This annex presents an overview of I1ISO 9241: its structure, subject areas and the current status of both
published and projected parts, at the time of publication of this part of ISO 9241. For the latest information on

the| series, see: htip://isotc.iso.org/livelink/livelink?func=l1&objld=651393&objAction=browse&sort=name.

P3rt no.

Subjectititle

Current status

General introduction

International Standard
(intended to béyreplaced by ISO/TR 9241-1
and 1SO 9241-130)

Guidance on task requirements

International Standard

Visual display requirements

International Standard
(intended to be replaced by the
ISO 9241-300 subserieg

~

Keyboard requirements

International Standard
(intended to be replaced by the
ISO 9241-400 subserieg

~

Workstation layout and postural requirements

International Standard
(intended to be replaced by ISO P241-500)

Guidance on the work environment

International Standard
(intended to be replaced by ISO P241-600)

Requirements for display with reflections

International Standard
(intended to be replaced by the
ISO 9241-300 subserieg)

Requirements for displayed colours

International Standard
(intended to be replaced by the
ISO 9241-300 subserieg

~

Requirements*for non-keyboard input devices

International Standard
(intended to be replaced by the
ISO 9241-400 subserieg

~

11

Guidance on usability

International Standard

12

Presentation of information

International Standard
(intended to be replaced by 1ISO[9241-111
and ISO 9241-141)

13

User guidance

International Standard
(intended to be replaced by ISO 9241-124)

14

Menu dialogues

International Standard
(intended to be replaced by ISO 9241-131)

15

Command dialogues

International Standard
(intended to be replaced by ISO 9241-132)
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Part no. Subjectititle Current status

16 Direct-manipulation dialogues e
P 9 (intended to be replaced by ISO 9241-133)

- . International Standard
17 |Form filiing dialogues (intended to be replaced by 1SO 9241-134)

20 Accessibility gwdellngs for mformahop/communlcatlon International Standard
technology (ICT) equipment and services

Introductign

100 ntroduction to software ergonomics Planned

General prjinciples and framework

110 Dialogue principles International.Standard

. . Planned to partially revise and replace
111 Presentation principles 1SO 9241-12
112 Multimedia principles Planned toyrevise and replace 1ISO 1491531
113 53Ul and control principles Planned

Presentatipn and support to users

121 Presentation of information Planned

122 Media selection and combination Planned to revise and replace ISO 14915{3
L Planned to partially revise and replace

123 Navigation ISO 14915-2

124 User guidance Planned to revise and replace 1ISO 9241-13

129 ndividualization Planned

Dialogue techniques

130 Belection and combination of dialogue techniques Plallgrcljegztz;?;:ﬂrgg;z/a;\%adni;%rg?ce
131 Menu dialogues Planned to replace 1ISO 9241-14
132 Command.dialogues Planned to replace ISO 9241-15
133 Direct-manipulation dialogues Planned to replace 1ISO 9241-16
134 Eorm-hased dialogues Planned to replace ISQ 9241-17
135 Natural language dialogues Planned

Interface control components

141 Controlling groups of information (including windows) Planned to partially replace 9241-12
142 Lists Planned

. Planned to partially revise and replace
143 Media controls ISO 14915-2
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Part no. Subjectititle Current status

Domain-specific guidance

151 Guidance on World Wide Web user interfaces International Standard
152 Interpersonal communication Planned
153 Virtual reality Planned

Accessibility

171 Guidance on software accessibility International Standard

Hyman-centred design

200 Introduction to human-centred design standards Planned

210 Human-centred design of interactive systems Planned forevise and replace IS0 13407

Prpcess reference models

Planned to revise and replace

220 Human-centred life cycle processes ISO/PAS 18152

Mé¢thods

230 Human-centred design methods Planned to revise and replace ISQ/TR 16982

Ergonomic requirements and measurement techniques for electronic visual displays

300 Introduction to electronic visual-display requirements To be published
302 Terminology for electronic,visual displays To be published
303 Requirements for elecfronic visual displays To be published
304 User performance-test methods To be published
305 Optical laboratary test methods for electronic visual displays To be published
306 Field assessment methods for electronic visual displays To be published

Analysis and compliance test methods for electronic visual

307 To be published

displays
308 Surface-conduction electron-emitter displays (SED) To be published (Technical Report)
309 Organic light-emitting diode (OLED) displays To be published (Technical Report)
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Part no.

Subjectititle

Current status

Physical input devices

nput devices

400 Principles and requirements for physical input devices International Standard
410 Design criteria for physical input devices International Standard
411 Laboratory test and evaluation methods for the design of
L ) Planned
physical input devices
420 Selection procedures for physical input devices Under preparation
421 Vorkplace test and evaluation methods for the use of physical

Planned

Workstatign

500

Workstation layout and postural requirements

Planned to revise andireplace ISO 9241-p

Work environment

600

Suidance on the work environment

Planned to revise and replace ISO 9241-p

Applicatioh domains

710 ntroduction to ergonomic design of control centres Planned

71 Principles for the design of control centres Planned to revise and replace ISO 1106411
712 Principles for the arrangement of control suites Planned to revise and replace 1ISO 1106412
713 Control room layout Planned to revise and replace ISO 1106413
714 L ayout and dimensions of control centre workstations Planned to revise and replace ISO 1106414
715 Control centre displays and controls Planned to revise and replace ISO 1106415
716 Control room environmental requirements Planned to revise and replace ISO 1106416
717 Principles for the evaluation ©f control centres Planned to revise and replace 1ISO 1106417

Tactile and haptic interactions

900 ntroduction to€aetile and haptic interactions Planned
910 Framework for tactile and haptic interactions Planned
920 Suidanee on tactile and haptic interactions Under preparation
930 Haplic and tactile interactions in multimodal environments Planned
940 Evaluation of tactile and haptic interactions Planned
971 Haptic and tactile interfaces to publicly available devices Planned
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List of requirements

ISO 9241-171:2008(E)

For the convenience of users of this part of 1SO 9241, this annex identifies those subclauses giving
requirements, which must be met in order to be able to claim conformance with this part of ISO 9241.

8.1}1 Provide a name for each user-interface element

8.114 Make names available to assistive technology

8.214 Enable individualization of the cursor and pointer

8.217 Enable user control of timed responses

8.311 Make controls for accessibility features discoverable and operable
8.3l13  Avoid interference with accessibility features

8.44  Provide alternatives when assistive technology is not available
8.45  Enable software-controlled media extraction

8.49  Allow warning or error information to persist

8.512 Enable communication between software and assistive technology
8.513 Use standard accessibility services

8.504 Make user-interface element information available to assistive technologies
8.55 Allow assistive technology to change keyboard focus and selection
8.56 Provide user-interface element descriptions

8.5 7 Make event notification availablé.to assistive technologies

8.59 Use system-standard input/output

8.5110 Enable appropriate presentation of tables

8.5011 Accept the installation of keyboard and/or pointing device emulators
8.5112 Allow assistive'teehnology to monitor output operations

8.611 Read contenbon closed systems

8.612  Announce changes on closed systems

8.6{3  Operable through tactilely discernable controls

8.614 _, ‘Pass through of system functions

9.1}2 Provide parallel keyboard control of pointer functions

9.21 Provide keyboard focus and text cursors

9.2.2 Provide high visibility keyboard focus and text cursors

9.3.2 Enable full use via keyboard

9.3.3 Enable sequential entry of multiple (chorded) keystrokes

9.34 Provide adjustment of delay before key acceptance

9.3.5 Provide adjustment of same-key double-strike acceptance

9.3.8  Allow users to turn key repeat off

9.3.12 Reserve accessibility accelerator key assignments
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9.3.14
9.4.2
9.4.4
9.4.6
9.4.9
9.4.10
9.4.11
9.4.13
9.4.14
10.1.1
10.1.2
10.1.3
10.2.4
10.4.1
10.5.3
10.5.4
10.5.5
10.5.7
10.5.10
10.6.2
10.6.7
10.6.8
10.6.9
10.7.1
10.7.3
10.8.1
11.1.2
11.1.3
11.1.5
11.2.1

56

Separate keyboard navigation and activation

Provide direct control of pointer position from external devices

Enable the reassignment of pointing-device button functions

Enable pointing-device button-hold functionality

Provide adjustment of multiple-click parameters

Provide adjustment of pointer speed

Provide adjustment of pointer acceleration

=)
p
A
E
=)
P
D
E
E
p
E
E
E
A
S
P
D
S
E
p
p
p
p

Fovide a means of finding the pointer

rovide alternatives to simultaneous pointer operations

Joid seizure-inducing flash rates

hable user control of time-sensitive presentation of information

rfovide accessible alternatives to task-relevant audio and video

b not convey information by colour output alone

nable non-pointer navigation directly to windows

nable “always-on-top” windows

rovide user control of multiple “always-on-top” windows
nable window positioning

hable windows to avoid taking focus

hable control of audio volume

low users to choose visual alternative for audio output
ynchronize audio equivalents for visual.events

rovide speech output services

splay any captions provided

Ipport system settings for captioning

hable users to stop, start and pause

rovide user documentation in accessible electronic form
fovide text alternatives in electronic documentation and “Help”
rovide documentation and “Help” on accessibility features

rovide accessible support services

rovide keyboard access to information displayed outside the physical screen
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Annex C
(informative)

Sample procedure for assessing applicability and conforman

C.1_General

1:2008(E)

ce

This annex provides an example of a checklist (see Table C.1) that can be used to determine W
applicable requirements of this part of ISO 9241 have been met and its recommendations followed.

Thé¢ checklist can be used either during product development or in the evaluation of a ¢ompleted pr

»)
L

Thd
sed

checklist contains all requirements and recommendations from this part, 'of 1SO 9241, pr
uence.

D

It s
pro

hould be noted that the procedure described is itself provided asguidance and is not an
cess to be used as a substitute for the use of the standard itself.

Use of the checklist provides a basis for

determining which of the requirements and recommendations are applicable,
determining whether applicable requirements haveéeen adhered to or recommendations follow

providing a list in support of a claim of conformance showing that all applicable requirements
met and all applicable recommendations followed.

Thg
wid
acq
if”
cor
the
Cirg

e majority of the requirements are applicable to all software if it is intended to enable use by peoj
est possible range of capabilities. However, in some circumstances what is needed to make th
essible depends upon the context of‘use (users, tasks, environment and technology). Where a
appears in either a requirement ,or a recommendation, it is necessary to determine whether
text of use in which the software is, or is intended to be, used is included within the conditions
“if” statement. For each-context-dependent requirement or recommendation, information on
umstances is given in_the clause/subclause. If the conditional statement does not apply an
uirement or recommendation is not applicable, this should be noted in the relevant colu
licability section ef\the table, and a brief explanation should be provided in the “Reason not

hether the

bduct.

esented in

exhaustive

ed, and

have been

ble with the
e software
conditional
or not the
covered by
applicable
d thus the
mn in the
applicable”

irement or
nspection-
atever the

“Comments” column.

gtion of the

The completed checklist can be used in support of statements relating to conformance of software with this

part of ISO 9241.

© 1SO 2008 — All rights reserved

57


https://standardsiso.com/api/?name=404a17ede4d3cc9fc7c4ea1b61c467e9

ISO 9241-171:2008(E)

C.2 How to use the checklist
Clause numbers and titles are presented in the first two columns of Table C.1.

The third column is used to indicate whether the requirement or recommendation in each clause/subclause is
applicable or not. All those that have no conditions attached to them already have a “Y” (for “Yes”) inserted in
the third column to show that they are applicable, while “C” indicates applicability unless the specified
conditions apply.

All other subclauses need to be checked in relation to the deS|gn context of the specific software system being

d I d accaccaedJltcharldb natead-thato nicf wihbieb-tharaic conditicanal ctat t
eve Ope OF-8SSeSSea— Tt SRothtpeRoteathatSome |u\4u||\,|||u|uo rof-wrteA—there1S—a—Cconattorarstaten n

will need tg have column three completed.

In addition| the applicability of all the recommendations should be checked and “Y” or “N” entered in column
three, as appropriate.

Where a rgquirement or recommendation is not applicable, a brief note giving the reasons _should be inserted
in column four.

When cheg¢king whether a requirement or recommendation has been satisfied, it-will'be necessary to revlew
all those it¢ms indicated as being applicable in column 3.

There shotild be an entry in the relevant place in column five, six or sevenyshowing whether each applicgble
requirement or recommendation has been satisfied (“Yes”), partially satisfied (“Partially”) or not satisfied (“No”).
Any clausd/subclause which is either judged to be partially satisfied or not satisfied should be accompanied by
a brief notg explaining the reasons why this is the case.
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Annex D
(informative)

Activity limitation issues

eral

This annex

use of soft

While thes

the ICF cls
which indiy

For the pu

interaction

a) sensor

b) neuron

c) menta

In addition
body funct

D.2 Sen

provides some additional information about sources of limitation on typical activities involving
vare systems, and their implications for designing for accessibility.

e sources of limitation are frequently described in relation to underlying body functions as used
ssification [9°], the same limitations can arise from other sources, such as the parficular contex
iduals find themselves at a given moment.

rposes of this annex, three main area of the ICF classification are considered most relevan
with software systems:

y functions, including seeing and hearing;
nusculoskeletal and movement related functions;
functions, including attention, memory and language.

reference is made to the implications for accessibility of combined sources of limitation due
on.

sory functions

D.2.1 Vidion

For many

relies on th

D.21.1 |
A user whd
be made tq
have norm

nteractive software systems; a major part of the interaction between the user and the technol
e use of visually presented material.

hdividuals who_are ‘unable to see

enable access to equivalent content and resources via those senses. In addition, individuals cg
al visionbut be unable to view a screen due to context or task-related issues — for example, w

driving a car, aimotorist is unable to view the screen of their GPS system.

Typical no

the

by
tin

to

to

Py

is unable te,See will have to use his or her remaining senses and appropriate provision will have to

uld
hile

-visual Torms or Interface used In Interactive software are auditory or tactile. vvnether used a

substitute for visual interfaces or in their own right, the primary issues are how to

presentation,

eleme
identif

contro

68

nts presented visually,
y user-interface elements, and

| focus, navigation, and other functions via the keyboard, joystick, voice or other control actuator.

S a

obtain information provided by sound or tactile display, whether or not connected with a visual

navigate in an auditory or tactile environment, and/or achieve equivalent navigation to that among
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Some individuals who cannot see will use specialized assistive technologies. For example, individuals who
have learned Braille can take advantage of software and hardware that will provide screen readers that will
produce Braille output. Those who become blind later in life are less likely to learn such specialized skills,
although they might learn some new auditory skills and thus rely on additional auditory methods of obtaining
information.

Screen readers — assistive software that can provide spoken information for windows, controls, menus,
images, text and other information typically displayed visually on a screen — help people who have to rely
mainly on speech to convey information. Others use tactile displays such as dynamic Braille or Moon 8)

displays.

Intg¢ractions based on spatial relationships and the use of visual metaphors present users who cann
the| greatest difficulties in terms of the provision of equivalent information in another modality=\It is
thefefore, that all information (not just text) provided visually be available to assistive [techn
altgrnative display.

In

the
dis
D.2

Pe

ot see with
important,
blogies for

ddition, the use of speech output to substitute for visually presented material can cause probl¢ms due to

potential difficulty of attending to other auditory outputs that occur while listening. Braille and g
blays can assist here.

.1.2 Individuals with low vision

sons with low vision often use technologies more commonly associated with those who are un

at
us
an
vis
exq

It ig
be
img
ind
suf
red

Th
of
inc
exf
usq

Su
dis
cas
ind

1

Il (e.g. screen readers). However, for individuals with low visign/it is important to find ways to fa
of their remaining vision whenever possible. Sight — even:limited sight — is a very powerfd
those with low vision should not be placed in the same)situation as if they were blind. ComH
hal and auditory techniques are often most effective (tactile can sometimes be used, but is leg
ept for individuals with very low vision).

a universal experience that vision changes throughout life and once adulthood is reached visi
ome less effective over time. In addition, a.variety of factors such as low acuity, colour-percepti
aired contrast sensitivity, loss of depth*perception, and restricted field of view can affect th
viduals to see and discriminate visually presented material. Environmental factors such as
light, or light sources with poor celour rendering, may have similar consequences. An individu
uced acuity may find that ordinary text is often difficult to read, even with the best possible corre

b main approach in terms_of increasing accessibility (other than by removing externally generat
nterference with vision) is_to provide means by which the visually presented material can be

fease its visibility and_discriminability. Individuals interacting with systems in low vision con
erience particular difficulties in detecting size coding, with font discrimination, and with locating
r-interface elements such as pointers, cursors, drop targets, hot spots and direct manipulation h

pport consists*of the provision of means for increasing the size, contrast and overall visibility
blayed niaterial, as well as allowing choice of colours and colour combinations. What is requ

vidtalization. Common assistive technologies include the use of oversized monitors, large

ther tactile

bble to see
tilitate their
| capability
inations of
s common

bn tends to
on deficits,
e ability of
glare from
8l who has
ction.

bd sources
thanged to
ditions can
or tracking
andles.

of visually
red in any

e depends upon an individual's specific visual needs and thus depends upon the capacity for

fonts, high

cor

trast, and hardware or software magnification to enlarge portions of the display.

Additionally, non-visual or low visual conditions can cause difficulties when very small displays, such as those

on

printers, copiers and ticket machines, are required to be read.

D.2.2 Hearing

Auditory feedback (both speech and non-speech) and automatic speech recognition of user input have
become increasingly important elements of software interaction.

8)

Moon text is a tactile script for the blind composed of curved lines.
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D.2.2.1 Individuals who are unable to hear

Individuals who are unable to hear sound are thus unable to detect or discriminate information presented in
auditory form. The inability to hear sound below 90 dB is generally taken as the criterion for an individual
being unable to hear. Disabling environments can occur when individuals cannot hear signals generated by
the system, for example, if there is a very high ambient noise level or the use of hearing protection. These
situations must be regarded as creating limitations on the ability of individuals to use the system. In these
circumstances, the preferred solution is to eliminate the source of the problem. However, where this might be
impractical, the approach will be to implement the same software-based solutions that are appropriate for

individuals

who cannot hear in standard environments.
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with individuals who are unable to hear, the main implications for accessibility involve the provision of

equivalent versions of auditory material via another modality, for example, the use of the ShowSounds feature.
In addition, individuals with a reduced ability to hear can adjust auditory material through the ability to
individualize the characteristics of auditory presentations (e.g. increasing volume or selectively changing the
frequency spectrum used).

Individuals with a reduced ability to hear might or might not use hearing aids; but to the extent that this form of
assistive technology can take advantage of selective auditory inputs from the software system, the availability
of such input will increase accessibility. It is very common for individuals with a reduced ability to hear to use
whatever hearing they have and thus combine modalities (e.g. use captions as well as audio).

70 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=404a17ede4d3cc9fc7c4ea1b61c467e9



