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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) are worldwide federations of national standards bodies (ISO member bodies and IEC
national committees). The work of preparing International Standards is normally carried out through
ISO and IEC 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-governmental, in liaison with ISO or IEC, also take part in the
work. ISO collaborates closely with IEC on all matters of electrotechnical standardization.
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Introduction

The purpose of this Guide is to assist standards developers (e.g. technical committees or working groups)
to address accessibility in standards that focus, whether directly or indirectly, on any type of system
that people use. It provides guidance for developing and writing appropriate accessibility requirements
and recommendations in standards. However, while its intended audience are standards developers, this
Guide contains information that can also be useful to other people, such as manufacturers, designers,
service providers and educators.
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One

of the core points of the Joint Policy Statement is “accessible or universal design”, which aims at ensuring
that products, systems, services, environments and facilities can be used by persons from a population
with the widest range of characteristics and abilities. In this second edition, the Guide is intended to
supplement the Joint Policy Statement by providing a set of accessibility goals and describing human
abilities and characteristics to assist standards developers in identifying accessibility needs of diverse
users in diverse contexts of use.

The guidance provided in this Guide is general. The Guide recognizes the principle that standards should
normally not be design-restrictive. The Guide therefore suggests ways of determining user accessibility
needs without providing specific solutions. It is important to realize that one-size-fits-all solutions
seldom meet every person’s needs and that accessible features can benefit the majority of the population.
Optimal solutions vary greatly depending on the specific users and contexts of use. Additional sector-
related guides might need to be developed for specific product or service sectors.
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Guide for addressing accessibility in standards

1 Scope

This Guide provides guidance to standards developers on addressing accessibility requirements and
recommendations in standards that focus, whether directly or indirectly, on systems (i.e. products,
services and built environments) used by people. To assist standards developers to define accessibility
requjrements and recommendations, the Guide presents:

— asummary of current terminology relating to accessibility;

— lssues to consider in support of accessibility in the standards development process;
— 4 setof accessibility goals (used to identify user accessibility needs);

— dlescriptions of (and design considerations for) human abilities and characteristics;

— strategies for addressing user accessibility needs and design counsiderations in standards.

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

21
system
product, service, or built environment or any.cembination of them with which the user intefracts

2.2
user
indivyidual who accesses or interactswith a system

[SOURCE: ISO 9241-11:1998, 3.7 modified — “Accesses” has been added to the definition, ‘[person” has
been|replaced by “individual”]

2.3
divefse users
indiyiduals with differing abilities and characteristics or accessibility needs

2.4
user|accessibility need
user[need related to features or attributes that are necessary for a system to be accessible

Note l-to nnfry- User ar‘r‘nccihi]ify needs Vary gver time and across contexts of use

2.5
impairments
problems in body function or structure related to a significant deviation or loss

Note 1 to entry: Impairments can be temporary or permanent; progressive, regressive or static; intermittent
or continuous.

[SOURCE: ICF 2001, WHO, Clause 6, section 4.1]

© ISO/IEC 2014 - All rights reserved 1
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2.6

activity limitations
difficulties an individual can have in executing activities

[SOURCE: ICF 2001, WHO]

2.7

context of use
physical and social environmentsin which asystemisused, including users, tasks, equipment and materials

[SOURCE: ISO 9241-11:1998, 3.5, modified — The structure of the sentence has been changed.]

2.8
diverse con
differing co

29
effectivene
accuracy an

[SOURCE: IS

2.10
efficiency
resources e

[SOURCE: IS

2.11
satisfactio
freedom fr

[SOURCE: IS

212
usability
extent to w
efficiency a

[SOURCE: IS

2.13
multiple m
different wa

Note 1 to ent

2.14

texts
ntexts of use and differing economic, cultural and organizational conditions

SS
d completeness with which users achieve specified goals

0 9241-11:1998, 3.2]

kpended in relation to the accuracy and completeness with which users achieve goals

0 9241-11:1998, 3.3]

discomfort, and positive attitudes towapds the use of the product

0 9241-11:1998, 3.4]

ich a product can be used by-specified users to achieve specified goals with effective]
d satisfaction in a specified context of use

0 9241-11:1998, 3.1]

bans of presentation
ys of pres€nting information

[y: Presenting information in different ways can improve the accessibility of systems

hess,

multiple m

edns o1 operation

different ways of manipulation and control

Note 1 to entry: Providing different ways of manipulation and control can improve the accessibility of systems.

2.15

assistive product
any product (including devices, equipment, instruments and software), especially produced or generally
available, used by or for persons with disability for participation, to protect, support, train, measure or
substitute for body functions/structures and activities, or to prevent impairments, activity limitations
or participation restrictions

[SOURCE: IS0 9999:2011, 2.3]
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2.16

assistive technology

equipment, product system, hardware, software or service that is used to increase, maintain or improve
capabilities of individuals

Note 1 to entry: Assistive technology is an umbrella term that is broader than assistive products.

Note 2 to entry: Assistive technology can include assistive services, and professional services needed for
assessment, recommendation and provision.

2.17

standards body
stanflardizing body recognized at national, regional or international level, that has as|a principal
function, by virtue of its statutes, the preparation, approval or adoption of standards‘thpt are made
available to the public

Note|l to entry: A standards body may maintain standards committees, working groups or othpr entities to
undeftake standardization in various subject fields.

Note |2 to entry: A standards body may also have other principal functions.
[SOURCE: ISO/IEC Guide 2:2004, 4.4, modified — Note 1 has been added]

2.18
univiersal design
design of products, environments, programmes and servicé€sto be usable by all people, to fhe greatest
extent possible, without the need for adaptation or specialized design

Note|1l to entry: Universal design shall not exclude assistive devices for particular groups or persons with
disahjilities where this is needed.

Note|2 to entry: Terms such as universal designyaccessible design, design for all, barrier-free desfgn, inclusive
design and transgenerational design are often used interchangeably with the same meaning.

[SOURCE: United Nations Convention on‘the Rights of Persons with Disabilities, Art. 2, modified — Note
2 hag been added]

2.19
accefsible design
design focused on diverse users to maximize the number of potential users who can readily fise a system
in diyerse contexts

Note|l to entry: This aim can be achieved by (1) designing systems that are readily usable by most ysers without
any rhodification; {2) making systems adaptable to different users (by providing adaptable user infterfaces) and
(3) having standardized interfaces to be compatible with assistive products and assistive technology.

Note|2 to€ntry: Terms such as universal design, accessible design, design for all, barrier-free desfgn, inclusive
desigln andtransgenerational design are often used interchangeably with the same meaning.

3 Accessibility

3.1 General

This Guide utilizes the term accessibility from an inclusive perspective, recognizing that accessibility
generally benefits everyone.

In the context of standardization, several definitions for the term accessibility exist but in general, the
term is used with a broad understanding. A widely-accepted definition refers to the “extent to which
products, systems, services, environments and facilities can be used by people from a population with
the widest range of characteristics and capabilities to achieve a specified goal in a specified context of
use” (reference: 1SO 26800,[13] and, similarly, ISO/TR 9241-100[3] and ISO/TR 22411[11]).

© ISO/IEC 2014 - All rights reserved 3
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“Accessibility” and “usability” overlap and some standards define the term accessibility as “usability of a
product, service, environment or facility by individuals with the widest range of capabilities” (reference:
1S0 9241-171,[51 ISO/IEC 25062[21] and ISO/IEC 29136.[22] This perspective emphasizes that accessibility
involves both ease of use (which can affect task efficiency and user satisfaction) and success of use (i.e.
system effectiveness).

3.2 Accessibility and standards

Standards can greatly influence system designs and can therefore contribute significantly to increasing
accessibilityand minimizing the presence of systems thatlimitaccessibility. Ifaccessibility considerations
are included_in standar m designers might r nize the n for ibility f I rlier
in the design process. Addressing user accessibility needs earlier rather than later in the design pr
enables proglucers, possibly at little or no extra cost, to design and produce systems that are accessgible.

Government legislation based on accessibility standards can influence public policies, procedures
and practices.

A number of global trends have contributed to increasing the importance of accegssibility in standards
developmenit. These are summarized in Annex A.

It is importdnt for standards developers to recognize that no two people have exactly the same abilities
and characteristics. Differences among people can be influenced by their gender, age, size, hpalth
condition, ippairment, training and experience.

Accessible slystems are particularly helpful when environmental céntext of use conditions (such as|light
intensity, ngise or busy activity of nearby people) are unfaveurable. Accessibility might be perc¢ived
to be in conflict with safety issues. However, it should be kept in mind that features designed to erjsure
usability anfl safety should strike a balance with accessibility in order to prevent the exclusion or harm
of any user. Standards developers should ensure that systems with safety provisions address the needs
of the full rgnge of diverse users.

4 Accesgibility in the standards development process

4.1 Genepal
This clause putlines how accessibility’can be addressed in the standards development process:

— 4.2 cortains general conSiderations for standards bodies related to making the standards
development process accessible;

— 4.3 proyides guidance for each of the respective stages of the standards development process to
ensure ficcessibility is given adequate consideration.

4.2 Consldérations by standards bodies

Standards bodies should develop a process for determining whether projects would benefit from
applying this Guide.

Standards bodies should ensure that all stages of the standards development process are accessible. This
includes documentation and any information produced by the standards development committee, the
means of access to these resources as well as the physical or remote access (e.g. through teleconferencing
or web-conferencing tools) to the standards development committee meetings. This is because
membership of standards development committees and people wishing to comment on drafts can have
specific accessibility needs.

Standards bodies should encourage and facilitate the participation of relevant stakeholders in
the standards development process. Stakeholders should include older persons and persons with

4 © ISO/IEC 2014 - All rights reserved
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disabilities from organizations representing these populations and those persons with a knowledge of
the accessibility needs of children and gender-related groups?.

Standards bodies should commission training for their staff and their committee officers (secretaries
and chairpersons of standards development committees), in accordance with appropriate international
specifications, to enable them to understand the importance of accessibility and to alert them to aspects
in standards projects where accessibility considerations should be addressed.

Standards bodies should take necessary steps to make their buildings, services and facilities accessible.
This could include but would not be limited to: developing an accessibility policy and action plan
for the standards body; ensuring that the organization’s website is fully accessible; having policies
and procedures—in p}a\,c: to—address at,\,cobilui}it_y uccda, 1ua}\ius a\,t,c:aai]ui}it_y iulpl ovements to the
orgahization’s building; and establishing an accessibility user group to advise the standafds body on
accessibility on an ongoing basis.

4.3 | Considerations related to the standards development process

The $tandards development process is typically organized as a sequence of the five stages listed below.
For gach stage, the key participants are identified and a list of key actions’is given to take |nto account
accessibility considerations.

4.3.1 Stage 1: Define the standards project and determine.the applicability of this Ghide
Key participants

Proposer of standards project

Members of the standards development commiittee

Key Actions [KA]

A11  Determine, with due diligence, whether the proposed standard focuses onfa system or
ystems with which humans interactas users, either directly or indirectly. If this is ndt thought to
e the case, then this Guide is generally not likely to be applicable.

f a standards development committee is unsure if this Guide applies to the specific| standard it
s developing, the commniittee should use the Guide until such a time that it determipes that the
uide does not apply to its standard. Sometimes a standards committee will initially| decide that
his Guide does notapply, only to find out later, as the draft standard evolves, that the|system will
nvolve direct or.indirect interaction with humans. In these cases, the standards commnjittee should
egin using the'Guide at that point and review the work already done.

A 1.2 _Identify the ways in which humans are likely to interact with the system| directly or
ndirectly

AA;3  Identifypotential usersand determine oridentify diversity of abilities and chalracteristics.

KA 1.4 Identify key sources of relevant information — such as existing regulations, standards, and
research results — that should be collected and considered during the standards development process.

KA 1.5 Determine relevant accessibility aspects that should be addressed by the standard.
Outcomes of this stage

A decision has been made as to whether this Guide is applicable. Initial sources of additional
information about accessibility have been identified.

1) Further information relating to the involvement of users and potential users can be found in ISO Guide 82[1]
and ISO 26000:2010[12], 4.5 and 5. Also of relevance is ISO 9241-210[6]. In some regions there may be specific
regulations to ensure participation by relevant stakeholders, such as European Union Regulation 1025/2012[301.
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4.3.2 Stage 2: Ensure the standards development committee is well equipped to implement an
accessible process with equitable participation

Key participants

Standards body

Standards development committee chair and secretary

Key Action
KA 2.1

stakehdlder group input.

KA 2.2

and me

Outcomes ¢f this stage

Individyialsand organizations with knowledge inaccessibility areinvolved in thé project. Accessi

require

4.3.3 Stage 3: Develop the content of the standard
Key particiT)
Standailds development committee chair and secretary.
Experts

Standailds development committee members

Key Action

KA3.1
user ac

KA 3.2

Clause §

and rec

providefusers with the ability to achieve accessibility in the way that best fits the context of us

KA 3.3

accounf| constraints and trade-offs.

KA 3.4
KA 3.5

s [KA]

Ensure standards development committee membership includes adequate target

ments are addressed in the operations of the committee and organization of meetings.

ants

5 [KA]

Develop candidate requirements and recommendations: Determine potential ways

pmmendations within the standard, considering how flexible or alternative options (

Evaluate the feasibility of potential requirements and recommendations, taking

Establish processes to ensure the accessibility of information, commuhicafions
eting facilities (including teleconferences and online communications) used .during the
development of the standard.

ility

Define the issues: Use this Guide (and other relevant documents) to determine or verify
cessibility needs (see Clause 6) and/or design considerations (see Clause 7) regarding
accessibility.

(see

) in which each uséraccessibility need or design consideration could be met by requirenjents

ould
e.

into

Incorporate resulting requirements and recommendations in the standard.

Confirm requirements and recommendations: Consult stakeholders to confirm

accessibility is appropriately and adequately addressed in the standard.

KA 3.6
KA 3.7

that

Repeat some of the previous steps in this stage, if necessitated by stakeholder feedback.

Reference: Include a citation for this Guide on the reference list in the standard.

Outcome of this stage

Requirements and recommendations regarding accessibility for the widest range of users impacted

by the s

tandard have been addressed and are reflected in the draft standard.
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4.3.4 Stage 4: Issue the draft standard for public review and vote and revise the standard as
needed

Key participants
Standards body and stakeholders
Key Actions [KA]
KA 4.1  Ensure all draft documents are prepared and published in accessible format(s).

pct feedback

rom diverse stakeholders.

A 4.3  Ensure that all commenting and voting tools are accessible.
Outdome of this stage

The draft has been disseminated to a wide audience, including diverse\sers in a diverse range of
ontexts of use.

4.3.§ Stage 5: Publish the standard

Key participants

$tandards body

Key Actions [KA]

]zA 5.1  Ensure the standard is publishedifraccessible format(s).

A 5.2  Ensure information about the:new standard is disseminated to a wide rangg of relevant
gtakeholders, organizations and standards committees.

KA 5.3  National standard bodies are encouraged to translate Guide 71 to national lapguage(s) to
facilitate use by relevant stakeholders, organizations and standards committees.

Outdome of this stage

$tandard is availableifor use by all interested parties.

5 How to apply the Guide

5.1 | Two.approaches to addressing accessibility in standards

This|Gtide identifies two complementary approaches to addressing accessibility in a speciffic standard:

— an accessibility goals approach (see Clause 6), which can be used to identify user accessibility
needs that can, in turn, be used to identify accessibility requirements and recommendations for a
standardization project;

— a human abilities and characteristics approach (see Clause 7), which can be used to identify
design considerations that can, in turn, also be used to identify accessibility requirements and
recommendations for a standardization project.

Standards developers should use these approaches to address accessibility in applicable standards.
The use of both approaches can result in the creation of the most appropriate set of standard-specific
requirements and recommendations. The extent to which either approach is relied on can vary with the
scope and context of use of the particular standard being developed.
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Clause 6 provides information on accessibility goals that can support accessibility. The clause discusses
how standards developers can use questions (based on these goals) within the context of their specific
standard to identify standard-specific user accessibility needs.

Clause 7 provides information on human abilities and characteristics and the consequences of
impairments, including respective design considerations for accessibility:.

Clause 8 provides strategies for developing standards requirements and recommendations based on
the outputs of the two approaches, and includes examples of requirements and recommendations that
result from the application of each strategy.

This Guide also recagnizes thevalue nfncing arange of athersources nf‘:\r‘rpccihi]ify-rp]afpd information.

Figure 1 pravides a graphical summary of how this Guide can be used.

Clause 6 Clause 7

Human abilities and
characteristics

| |

User accessibility needs BDesign considerations

Accessibility goals

Clause 8: Strategies for addressing user accessibility
needs and design considerations in standards

Standard-specific requirements and recommendations

ey
C

Figure 1 — Two approaches to address accessibility in standards

Figure 1 islawvisual representation of the two approaches presented in the Guide for addreksing
accessibility in standards. The firstapproach is discussed in Clause 6, which contains a set of accessibility
goals that are used to identify user accessibility needs. The second approach is discussed in Clause 7,
which contains categories of human abilities and characteristics as well as design considerations for
each category. The results of taking either or both approaches in Clauses 6 and 7 can be applied to
develop standard-specific requirements and recommendations, following one or more of the strategies
discussed in Clause 8.

5.2 Other sources of information

A wide variety of other sources of information can be used by standards developers, within the scope
of a particular standard, to identify user accessibility needs, design considerations and/or accessibility-
related requirements and recommendations.
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It is recognized that different sectors (i.e. products, services and built environments) and their various
subsectors have more specialized user accessibility needs than are presented in this Guide. The
committees responsible for developing standards for these sectors and subsectors are encouraged to
produce more detailed sector-specific guidance to assist standards developers within their domains.
One way of assisting standards developers is to create a collection of user accessibility needs that apply
specifically to the particular sector (see e.g. ISO/IEC/TR 29138-1[23] and IEC/TR 62678[271).

Other potential sources of information on user accessibility needs, design considerations and/or
accessibility related requirements can be found in government regulations. These can be used directly
by standards developers but it is important to consider differences in regulations across the various
jurisdictions intended to use the standard.

ISO/TR 22411[11] provides an expansion on the various human abilities and characteristie
cons|derations presented in Clause 7 of this Guide. It also provides ergonomic data that ca
developing specific requirements and recommendations.

The World Health Organization’s International Classification of Functioning, Disability and
[39] ik a source of information that can be used in standards to describe pedple and their
Adopted by over 190 member states, the ICF provides a resource for a unified, standard 14
framework, which is consistent, clearly defined and unambiguous. It iS available in the

b and design
h be used in

Health (ICF)
functioning.
nguage and
majority of

resource for
joning.

orld’s major languages. Annex B provides an overview on hgw to use the ICF as a
inology that can be used in some parts of standards to describe'people and their funct

The [number of standards that focus on accessibility within certain sectors is incy
1SO 9241-171[5] and 1SO 21542[10]). Where applicable accessibility standards exist, they ca
nornpative references (i.e. other standards can either regaire that they be used in their ent
particular clauses within them be used).

easing (e.g.
h be used as
rety or that

It is Yiseful to get feedback relating to user accessibility needs directly or indirectly from potential users

of the systems to be developed using the standard. An effective method to identify user pccessibility
needfs is the use of comprehensive surveys<en user experiences. Often (e.g. in product dgvelopment)
companies have a significant amount of.information that can help them identify accessipility needs
(cusfomer complaints, accident data, mafketing data, usability testing results, etc.).

This|Guide can also be used in conjunction with other ISO/IEC Guides, including:
— 1SO/IEC Guide 37, Instrugtions for use of products by consumers;[15]

SO/IEC Guide 41, Packaging — Recommendations for addressing consumer needs;[16]
SO/IEC Guide 50, Safety aspects — Guidelines for child safety;|17]

SO/IEC Guide'51, Safety aspects — Guidelines for their inclusion in standards;[18]
SO/IEC\Guide 59, Code of good practice for standardization;[19]

SO/1IEC Guide 76, Development of service standards — Recommendations for addressii
[20]

g consumer

nnnnnn

5.3 Verifying and validating that accessibility is adequately addressed

Standards developers should verify and validate that accessibility has been adequately addressed in
the standard.

Itis preferable that verification and validation be conducted, using this Guide and any other appropriate
resources, by external standards developers not involved in drafting the standard.

Verification should confirm that the accessibility requirements and recommendations in the standard
are consistent with the sources from which they were developed.
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Validation should qualitatively confirm that the accessibility requirements and recommendations meet
the needs of the stakeholders affected by systems that comply with the standard. Validation should
involve input from representatives of various affected accessibility stakeholder groups and accessibility
experts with knowledge of the domain of the standard.

6 Accessibility goals

6.1 General

6.1.1 Stryeture-efthegeals

Accessibility goals provide one approach to the identification and development of specific aceessibfility-
related reqyirements and recommendations to be included in standards. This approach is referred|to in
this Guide ap the accessibility goals approach. The goals can be applied to the design andievaluatiof of a
variety of syistems and thus could be included within the accessibility guidance in a variety of standprds.

Each of the 11 goals is introduced by its name and presented in the same structure:
The|goal: The basic goal statement.
Disdussion: An elaboration on the basic goal statement.

Background: Sources from which the goal is derived.

s W Npoe

Conimon user accessibility needs: User accessibilitynieeds related to the goal.

Quegtions to consider: Questions for applying the goal.

The goals presented in this Guide are based on principles used in a variety of existing accessibility
guidance documents (including ISO 9241-171,[2] ISQAEC 40500[24] and Principles of Universal Designl32])
and other dources of related information (including ISO 9241-11,[2] ISO 14915-1,[8] ISO 2680([13]).
Standards developers can benefit from consulting the original sources of information that were jused
to derive thle goals and which are listed in_the bibliography. While many of the sources used in their
derivation qome from the Information and.€ommunications Technology (ICT) domain, these goals are
intended to|be a broad set of goals that;can be applied across all domains. It is recognized that $ome
goals can bd more applicable to some domains than others.

The accessibility goals in this section can help standards developers identify ways in which the stanfdard
they are deyeloping could enhance or inhibit the accessibility of the systems on which the standard
focuses and|especially meet the user accessibility needs of diverse users in diverse contexts of use

6.1.2 Identifyinguser accessibility needs

The typical juser accessibility needs provided in this clause give standards developers an indicatipn of
needs that dattbe identified by considering the goals and answering the questions.

Diverse users can have a large number of differing user accessibility needs. However, it is important
to recognize that different users can have different user accessibility needs in different contexts of
use, and that specific user needs might not be user accessibility needs for different people in different
circumstances. The user accessibility needs of some users might also conflict with the user accessibility
needs of other users. Standards developers should ensure that the requirements and recommendations
that they include in a standard are sufficient to meet the full set of user accessibility needs that are
appropriate to the standard. Rather than disregarding some user accessibility needs in creating
requirements and recommendations for a standard, it is important to ensure that the user accessibility
needs of diverse users are accommodated in diverse ways.
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6.1.3 Applying user accessibility needs to generate requirements and recommendations

Standards developers should identify user accessibility needs relating to the particular standard they
are developing. It is recognized that not all of the typical user accessibility needs identified in this clause
might be relevant to all standards. Standards developers can apply the goals (either directly or via the
questions that are presented with them) within the specific context of their standard to identify specific
user accessibility needs. It is also recognized that the typical user accessibility needs listed in this
clause should be specialized to suit a particular standard, and that standards developers should identify
important user accessibility needs that are not listed here. Some of the goals might be easier to apply
than other goals when developing a particular standard. However, often the less obviously applicable
goals can be used to identify user accessibility needs that would otherwise be missed.

In m@st cases there will not be a one-to-one correspondence between requirements or recorfimendations
and fiser accessibility needs. For example, multiple requirements and recommendatidns cojld combine
to r'?Eet a single user accessibility need; and a single requirement or recommengdation cquld be used
to meeet (or partially meet) more than one user accessibility need. It does not'matter which goal or
goalg lead to the identification of a user accessibility need. Some of the goals.might overlap or conflict
with| one another, requiring trade-offs to be made. Once the set of user aceessibility neefds has been
identified, overlaps and potential conflicts can be dealt with appropriatély. Overlaps will generally not
requjre action; however, in the case of conflicts there could be a needfor trade-offs in the development
of acfessibility-related requirements.

The fluestions provided with goals in this clause are general qugstions that standards deyelopers can
use to help them to identify important issues and user accessibility needs relating to the goal. A copy of
thes¢ questions is contained in Annex C to support their ease’of use. Standards developers chn use these
questions to assist them in achieving this goal. Standards developers are encouraged to cystomize the
set of questions by tailoring the existing questions and/or adding further questions in order to better
suit the particular standard being developed.

In this clause, the term “deliverable” iscused to describe all types of documents that are produced

into account the accessibility goals in this clause, such as standards, technical specificatigns, technical
reporits, publicly available specifications, guides, ITU recommendations or workshop agreements.

6.2 | The goals

6.2. Suitability for the widest range of users

6.2.1.1 The goal

A syqtem is suitable for the widest range of users if it meets the needs of diverse users in divefse contexts.

6.2.1.2 Discussion

This|goalréecognizes that the widest range of users involves both diverse users and diversq contexts as
defirjed'in this Guide. While all the potential users might not always be readily known, it is important to
ensure that persons, who could be appropriate users, if they were provided accessible means of doing
so, are not excluded.

6.2.1.3 Background

This goalis derived from the various definitions of accessibility as discussed in 3.1 and from the principle
of “suitability for the widest range of use” in IS0 9241-171.[5]

6.2.1.4 Common user accessibility needs
User accessibility needs include:

— to beincluded as system users through the provision of accessible modes and methods of use;

© ISO/IEC 2014 - All rights reserved 11


https://iecnorm.com/api/?name=607af9880b23c2e6f854b11274ce81a7

ISO/IEC GUIDE 71:2014(E)

— to have the system accessible to users with combinations of impairments and in adverse
environmental conditions.

6.2.1.5 Questions to consider

a) Whoarethe potential users of systems thatwill be addressed by or who will relate to this deliverable?

b) Which potential users, if any, might be excluded by the requirements and recommendations in
this deliverable?

c¢) What are all the contexts of use in which systems that relate to this deliverable could be used?

d) Whichc

pntexts of use mightbe excluded by the requirements and recommendationsin this deliver

6.2.2 Conformity with user expectations

6.2.2.1 The goal

A system cq
context of u

6.2.2.2 Di

This goal re
canleadtoe
terminology
past experig
expectation
and can cha
similar cont
of systems t
people are

significant &
with contra

NOTE It
consistency ¥

6.2.2.3 B:

This goal is
“simple and

6.2.2.4 Cq

nforms to user expectations if it is predictable based on the usef’S)past experiencg
5e, laws and standards, and/or commonly accepted conventions,

scussion

Cognizes that failure to conform to user expectations cairbe confusing for diverse user
rrors. Users can have expectations with regards to afiumber of aspects of a system inclu

actions, responses, and communications. User expectations are based upon an individ
nce and can be changed or enhanced (e.g. via thé provision of information or training
5 can evolve over time. User expectations are.0ften determined by the current context d
hge across different contexts. When a usergs in a new context, expectations will be basg
exts with which the user is familiar. Thig\goal encourages that interaction with or oper
0 be predictable. New systems might¥equire users to learn new knowledge or skills. |
required to modify familiar practiees or habits, difficulties can result. This is espe
ecause some users have considerable difficulties (that can extend to inabilities) in de
lictory methods of performing'actions that they understand as being similar to one and

is not the intent of this goal to preclude the development of new expectations. However, it advo
vith user’s existing expectations wherever possible.

ickground

intuitive-u§e” from Principles of Universal Design.[32]

mmoh user accessibility needs

hble?
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nling
ther.

cates

Herived from:the principles of “conformity with user expectations” from ISO 9241-110[4| and

User accessibility needs include:

nottob

e surprised by the results of interactions with the system;

successfully with the system;

provide

12

d by the system.

to be able to apply personal knowledge and experience to interact successfully with the system;

to receive instruction or training directed at preparing them for new knowledge needed to interact

to obtain immediate and easily accessible help or further instructions, where such help can be
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6.2.2.5 Questions to consider
a) Whataretheexpectations/userexperiences ofthe diverse users of systemsthatrelate to thisdeliverable?

b) Is there any available information on frustrated or confirmed user expectations with products
affected by deliverables in this domain?

c) What conflicts with potential user expectations could result from using this deliverable?

d) Whatmew userexpectations wittbecreated by using thisdetiverabte?
6.2.3 Support for individualization

6.2.3.1 The goal

A system supports individualization if its components, functions or operations can be tailgred to meet
the rleeds of individual users.

6.2.3.2 Discussion

This|goal recognizes that a single system design is seldom gptimal in meeting the needs of every user
and ¢ontext of use and it can be important to provide users with choices in how to interact with a system.
While various types of systems or system components.{€.g. the built environment) are not modifiable
by ugers, individualization can be accomplished if thewasers can individualize the way inf which they
interfact with the system.

Indiyidualization focuses on providing each user with means of obtaining the best possible|solution for
that juser. This can be accomplished by providing users with a choice in their methods of interacting
with|a system (such as alternative sets of.@perations or interactions, alternate modalities of interacting
or operating, or cognitive strategies) dnd/or by providing alternative means or formats of interaction
matdhed to that individual’s needs in-that context or by implementing other accessibility strategies.

6.2.3.3 Background

This|goal is derived fromythe principles “suitability for individualization” from ISO 9241-11([4], “flexible
in use” from ISO 9241-1748,[5] and “flexibility in use” from Principles of Universal Design.[32]

6.2.3.4 Commonuser accessibility needs

Userf|accessibility needs include:

— fo beprovided with (and to be able to choose) the way of interacting with a system thaf best works
forthem (including activating and deactivating built-in accessibility features);

— tobe provided with information on available options for interacting with a system on which to base
a choice of interaction methods;

— to be provided an accessible means to choose individualization features, which will be maintained
for future uses of the system, until changed by the user.

6.2.3.5 Questions to consider

a) Whataspects of user interaction with systems that relate to this deliverable should the user be able
to individualize?

b) What aspects of user interaction with systems that relate to this deliverable could present barriers
for some users if they are not individualizable?
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the deliverable for potential implementation within systems?

d)

preferences that are needed?

6.2.4 Approachability

6.2.4.1 The goal

A system is_approachable if diverse users can overcome any physical or psychological barriers and
physically of remotely access it to accomplish the task.

6.2.4.2 Di

This goal rg
routes, spac

scussion

cognizes that a lack of approachability can create a barrier to use for some users. A
Es, sizes, designs, the layouts of control mechanisms, and the use of processes for intera

with systenps are important for diverse users in diverse contexts of use. This-ihvolves being ah

navigate to

and within a system (as appropriate) and being able to get into positions and/or con

What recognized or innovative sets of individual options or preferences could be recommended by

How could the context in which the deliverable is used affect the identified individual options or

Ccess
cting
le to
fexts

needed to syiccessfully interact with the system and to be able to leave the system. The system coulld be

approachab
through the

This goalre
system. This
identified a1

e directly (e.g. by touch, by voice), via remote means (e.g. by-using telecommunication
use of assistive products and assistive technology.

cognizes that physical or psychological barriers can inhibit or prevent users from access

1d removed or controlled but that, within certajin‘environments, some barriers might

to remain where alternative systems will need to be used.

6.2.4.3 B:

This goal is
Universal D4

6.2.4.4 Cc

ickground

derived from the principle of “sizefand space for approach and use” from Princip
sign.[32]

mmon user accessibility needs

User accessibility needs include:

— to have
to have
to have

to have

adequate room to-fitthemselves and their assistive products or assistive technology;
system contrplsdocated within close reach;
interaction options clearly presented;

appropriate levels of privacy and security;

5), or

inga

goal recognizes the importance of taking into accouut those barriers that can be reasomably

have

es of

to be able\to use the system remotely as well as directly.

6.2.4.5 Questions to consider

a)

b)

14

How could this deliverable ensure that resulting systems that relate to this deliverable be physically
and psychologically approached by diverse users so that they can perform their tasks?

How could this deliverable ensure that systems that relate to this deliverable be remotely approached
by diverse users to perform their tasks?

How could this deliverable avoid limits to physical, psychological or remote approachability for
diverse users in diverse contexts of use?
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6.2.5 Perceivability

6.2.5.1 The goal

A system is perceivable if diverse users in diverse contexts can sense the information and
functionalities it presents.

6.2.5.2 Discussion

This goal recognizes that perceivability is focused on the human physical capability to sense information
in the sensory modality in which it is presented. Making use of multiple modalities (i.e. more than one
of: vlsual, auditory, tactile, olfactory or taste) can provide perceivability for more diverge users and
contexts. Providing information in a single sensory modality can exclude some usersqAn‘some contexts
from| perceiving information and functionalities.

6.2.3.3 Background

This|goal is derived from the principles of “perceptible information” from }S89241-171[3], “syitability for
perception and understanding” from ISO 14915-1[8], “perceivable” from ISO/IEC 40500 (WICAG 2.0[24])
and {perceptible information” from Principles of Universal Design.[324

6.2.3.4 Common user accessibility needs
Userl|accessibility needs include:

— o use a specific sensory modality (or a set of specific modalities) to perceive informatipn;
— fo control various presentation attributes of a‘modality;
— 1fo be able to distinguish among the indiyidual elements of information that are being pfresented;

— fo control the physical environment (to the extent reasonable) so that it does not inferfere with
perceiving the information.

6.2.3.5 Questions to consider
a) Within the scope of this deliverable, what information should be presented by systems|to users?

b) How could this deliverable ensure that diverse usersin diverse contexts can perceive thefinformation
presented in sy§tems that relate to this deliverable?

c¢) How couldsthis deliverable limit the modalities that a system uses to present informatipn to users?

6.2.6 Understandability

6.2.6.T The goal

A system is understandable if its information and functionalities are interpretable by diverse users.

6.2.6.2 Discussion

This goal recognizes thatunderstandability depends on the human cognitive ability to correctly interpret
the meaning of the information that has been perceived. This goal recognizes that it is important for a
system to minimize the need and effort required for diverse users to learn and to remember.

Different users can have different styles of thinking that can influence their ability to understand
presented information. Some users work best with models and concepts (e.g. goals, principles) and
will have difficulties working with details that are not related to a model or concept. Some users work
best with explicit procedures, details, or examples and will have difficulties working with complex or
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abstract models or concepts. Different users will have different needs related to their understanding
how to interact with a system.

Some users might have the knowledge and cognitive skills to understand a situation and make the
correct decision, while other users might need constant assistance or regular retraining to be able
to understand the same situation. Some users could benefit from tools that help them to analyse the
information they are being given in a manner that aids in its understanding.

Language and culture can affect understanding. It is important that the use of linguistic and cultural
aspects of presented information be considered with respect to the widest diversity of users in the
widest diversity of contexts.

6.2.6.3 B:Lckground

This goal |is derived from the principles of “self-descriptiveness” from IS0, ‘9241-110I4],
“understanglable” from IS0 9241-171:2008,[3] Clause 5, “suitability for perception and inderstandling”
from ISO 14915-1[8], “understandable” from ISO/IEC 40500[24] and “simple and intuitive use” from
Principles of Universal Design.[32]

6.2.6.4 Cgommon user accessibility needs

User accessibility needs include:

— to be able to obtain an overview of the system and its components and functionalities;
— to be able to understand information presented by the systein;

— to havefinformation that supports their cognitive abilities;

— to have|the steps for completing tasks minimized and clearly explained;

— to havecues to assist them in completing tasks;

— to havelfeedback that shows users the results of their actions;

— to be able to control the pace of integaction with the system;

— to be ablle to access help when rieeded.

6.2.6.5 Quiestions to consider

a) For sysfems within thescope of this deliverable, what information and functionalities shou|d be
presented that would'need to be understood by users?

b) How cotild this:deliverable assist in ensuring that the information and functionalities of the system

are understandable for diverse users?
c¢) Howco i i i i fon and

functionalities of systems that relate to it?

d) How could this deliverable ensure that systems avoid making unnecessary cognitive demands on
potential users?

6.2.7 Controllability

6.2.7.1 The goal

A system is controllable if the user is able to initiate and complete the interaction(s) required to
accomplish the task.
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6.2.7.2 Discussion

This goal recognizes that it is important that diverse users can control their interactions with systems.
This depends on the ability of users to interact with different control mechanisms that require different
interaction modalities (e.g. by touch, gesture, voice) to use a system. Providing multiple means of
operation can improve controllability.

6.2.7.3 Background

This goal is derived from the principles of “controllability” from ISO 9241-110[4], “operable” from
1S0 9241-171[5], “suitability for exploration” from ISO 14915-1,[8] and “operable” from ISO/IEC 40500.[24]

6.2.7.4 Common user accessibility needs
Userlaccessibility needs include:

— ftobeable to use a specificinteraction modality (or a set of specific interaction modalitie$) to interact
yith the system;

— fo be able to perform the task using various parts of the body andSpecific types of actipns;
— o be able to perform tasks one step at a time;

— fo be able to interact with the system at one’s own pace.

6.2.7.5 Questions to consider

a) For systems within the scope of this deliverable, what control actions should users negd to be able
fo initiate and complete?

b) How could this deliverable ensure that:diverse users in diverse contexts of use are able to initiate
and complete the actions that are required to accomplish their tasks?

c) How could this deliverable avoid limiting the modalities that a user can use to initiate ahd complete
the actions that are required to.accomplish their tasks?

6.2.§ Usability

6.2.8.1 The goal

A system is usable\if’it supports diverse users in their diverse contexts to accomplish theif tasks with
effedtiveness, efficiency and satisfaction.

6.2.8.2 Discussion

[f the minimum level of nsahility for a user in a context is not pravided, then the nser might hot consider
the system to be accessible enough to use. This goal recognizes that inadequate usability can discourage
users from accessing a system. System effectiveness, efficiency and user satisfaction can vary greatly
depending on the specific users and context of use.

6.2.8.3 Background

This goal is derived from the definitions of accessibility in terms of usability (see 3.1) and the
principles of “suitability for the task” from ISO 9241-110[4], “suitability for the communication goal”
from ISO 14915-1[8], “ease of operation” from ISO 20282-1[2] and ‘low physical effort’ from Principles of
Universal Design.[32] It recognizes that usability is a prerequisite to the successful use of a system and
that usability will vary across diverse users and diverse contexts of use.

© ISO/IEC 2014 - All rights reserved 17


https://iecnorm.com/api/?name=607af9880b23c2e6f854b11274ce81a7

ISO/IEC GUIDE 71:2014(E)

6.2.8.4 Common user accessibility needs

User accessibility needs include:

— to be able to avoid making mistakes in completing tasks;

— to perform tasks with a minimum of physical and cognitive exertion;

— tobeab

le to complete tasks in an efficient manner relative to one’s own abilities (i.e. what is efficient

for one user will not necessarily be equally efficient for other users);

— to be able to complete tasks within the available time;

— tobea

— tobesa

c¢) How c
accomp
d) How co
some u
6.2.9 Err

6.2.9.1 The goal

A system ha
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6.2.9.2 Di

le to complete tasks with the available resources;
isfied with the outcome of interacting with the system;

confidence that using the system will not involve any negative gconsequencgs or

ld a system that relates to this deliverable assist diverse users in diverse contexfts to

ld a system that relates to this deliverablejassist diverse users in diverse contexfts to

Id a system that relates to this deliverable assist diverse users in diverse contexfts to
ish their tasks in a manner that is satisfactory to each of them?

uld a system that relates to this, deliverable avoid limiting the usability of the systemn for
ers?

br tolerance

s error tolerance if despite predictable errors, diverse users can complete the intended task
Fith either 1o, or minimal, corrective action or negative consequences.

scussion

This goal re

COgMIZES The Importance of Minimizing the potential for error and that Where errors cannot

be avoided it is important to minimize their impact on users. Diverse users and diverse contexts can
sometimes create situations in which a wide variety of errors can occur and where the effects of these
errors can prevent the users from accomplishing their tasks.

6.2.9.3 Background

This goal is derived from the principles of “error tolerance” from ISO 9241-110[4], “error tolerant”

from ISO 92

41-171[5], “help users avoid and correct mistakes” from ISO/IEC 40500 (WCAG 2.0[24]) and

“tolerance for error” from Principles of Universal Design.[32]
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6.2.9.4 Common user accessibility needs

User accessibility needs include:

— tobe able to explore a system without unintentionally activating components or their functionality;
— to be able to successfully operate a system with limited body control (e.g. strength, tremors);

— to be able to detect when errors have been made;

— to be able to recover from errors made from interacting with the system (whenever possible);

— (O TESEtaSYStenT to Il earier or OTTgITTal COMaition a5 a IMEeds to TESPOITHing to erToTs

— fo avoid errors by having negative consequences be obvious, easy to avoid, and difficulf to trigger.

6.2.9.5 Questions to consider

a) How could a system that relates to this deliverable assist in minimizing.the adverse cqnsequences
ferrors?

b) How could a system that relates to this deliverable assist in preventing errors?
c) ow could a system that relates to this deliverable assist in-mihimizing errors?

d) How could this deliverable assist the resulting system in‘enabling users to recover from errors?
6.2.10 Equitable use

6.2.10.1 The goal

A system provides equitable use if it allows\diverse users to accomplish tasks in an identfical manner
whenever possible or in an equivalent manner when an identical manner is not possible.

6.2.10.2 Discussion

Thisfgoal recognizes that it is important to avoid situations that could discriminate against dertain users
or grjoups of users based on their accessibility needs. It expects that all potential users can |be provided
with|a means to access and use the same system information and functionalities.

6.2.10.3 Background

This|goal is defived from the principles of “equitable use” from ISO 9241-171[3] and “equitabjle use” from
Pringiples of Universal Design.[32]

6.2.10.4-Common user accessibility needs

User accessibility needs include:

— to be able to use a system that relates to this deliverable in a manner that is as similar as possible
to other users;

— to be able to use a system that relates to this deliverable in a manner that is different from but
equivalent to that of other users;

— to have available alternate ways of interacting with a system that relates to this deliverable.

© ISO/IEC 2014 - All rights reserved 19


https://iecnorm.com/api/?name=607af9880b23c2e6f854b11274ce81a7

ISO/IEC GUIDE 71:2014(E)

6.2.10.5 Questions to consider

a) How could a system that relates to this deliverable ensure that diverse users can interact with the
system in an identical or equivalent manner?

b) Are there elements of the system that some users might not be able to interact with in an identical
or equivalent manner?

c¢) How could systems that relate to this deliverable segregate, stigmatize or discriminate against
some ugers?

d) Will requirements and recommendations in this deliverable promote social integration-bytre

all groups with equal or equivalent access?

6.2.11 Compatibility with other systems

6.2.11.1 The goal

A system pi
with it to ac

6.2.11.2 Di

This goal r¢
assistance

all people, t
or assistive

NOTE In

6.2.11.3 B:

This goal ij
ISO/IEC 405

NOTE Sq

6.2.11.4 Cc

ovides compatibility if it allows diverse users to use other systems as a means to int
complish the task.

scussion

cognizes that in some cases some users might)het be able to use a system witho

e provision of compatibility can make it possible for diverse users to use assistive pro
technology to utilize the system.

the IT domain compatibility is often referred to as interoperability.

ickground

derived from the pringiples of “robustness” from ISO 9241-171[5] and “robust”
00.[24]

e also the additionakinformation in 3.2.

mmon useraccessibility needs

User accessibility needs include:

to be a

functimpalities of the system;

some intermediary system. While it is not feasible to make all systems directly access?gle to

hting

eract

the

ucts

from

ble, o use their own assistive products or assistive technology to interact with all the

— to have

the system not interfere with their assistive products or assistive technology.

6.2.11.5 Questions to consider

a) How could this deliverable ensure that diverse users can utilize their own assistive products or
assistive technology (when needed) with any system that relates to it?

b) How could this deliverable avoid limiting the ability of users to utilize their own assistive products
or assistive technology (when needed) with any system that relates to it?

c) How could this deliverable ensure that the systems that relate to it will be compatible with other
systems across a range of contexts of use to facilitate accessibility by diverse users?
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7 Human abilities and characteristics

7.1

General

7.1.1 Description

This clause provides information on human abilities and characteristics as well as associated design
considerations. Standards developers can approach accessibility for system users by identifying the
required user activities and the related human abilities and characteristics. The design considerations
can inform the requirements and recommendations in standards.

The
hum
of ac

This
user

NOTH

In th
the

is followed by the ICF reference code “ICF: bxxx” for Human Bedy Functions, or “ICF: sxxx

Body
desc

7.1.2

The

subs
resti
indiy
factd
and
incre

nformation on abilities and characteristics is organized according to the human hody|
hn body functions, associated impairments and the consequences for overall function
fivity limitations and participation restrictions.

clause provides general design considerations for system designs that maximize accg
5 but does not identify the full range of design considerations to address @ll'accessibilit

For further information about human abilities and characteristics refer to ISO/TR 22411

is clause terminology used to describe human abilities and ¢haracteristics that is d
Vorld Health Organization’s International Classification of Finctioning, Disability and

Structures. Annex B provides an overview on how to use the ICF as a resource for ter
ibe people and their functioning.

Diversity of human abilities and characteristics

structures,
ng in terms

bssibility for
y issues.

[11]

rectly from
Health (ICF)
' for Human
minology to

hbilities and characteristics of people change as they advance from childhood to old

com
or

aratively minor (such @s;mild hearing loss, mild seeing impairment, mild mobility
ild memory loss) to, significant limitations (such as deafness, blindness, paralysis o

memnjory loss).

Althpugh some impairments are minor in nature, combinations of impairments can impos
limitations, as is'often the case in ageing. While not all older persons have impairments, th¢
of dipability prdimitations is highest among this demographic group. It is also important 1
that [children-with impairments can have specific requirements based on their disabilitig
have|general needs and preferences that are similar to those of other children.

ge and vary

fantially among individuals in any particular age group. Activity limitations and participation
ictions can be experienced by all people and can be the result of unsuccessful interactjon between
iduals with impairments or healtli<conditions and barriers such as personal and enyironmental
rs. Health conditions (e.g. circulatory, respiratory, neurological), impairments in bodly functions
structures and related limitations can be temporary or permanent, not visible arjd generally
ase with age. Itis important fo recognize that sensory, physical and cognitive limitations vary from

impairment
- significant

b significant
 prevalence
0 recognize
s; they also

7.2

Sensory abilities and characteristics

7.2.1 General

Sensory functions in this section include:

seeing functions (see 7.2.2);
hearing functions (see 7.2.3);
touch functions (see 7.2.4);

taste and smell functions (see 7.2.5).
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In general, s

ensory abilities decrease with age.

7.2.2 Seeing functions

7.2.2.1 Description

Seeing functions (ICF: b210) relate to sensing the presence of light and sensing the form, size, shape,
contrast and colour of visual stimuli, as well as discriminating the location, distance and speed of
objects. The seeing function comprises a variety of aspects such as visual acuity, near and distant
vision, accommodation to changes in focus, field of vision, perception of colour and distance (or depth),

adaptation to r‘hangac in ]ighf levels and cnncifivify to ]ighf

7.2.2.2 Imppairments and limitations

Impairment
impairment

— reduced
— reduced
— reduced

— reduced
the eye;

— increas
— increas
— reduced
— reduced
— reduced
— reduced

Persons wit
other senso

Persons wit]
auditory an
factorsincly
can affect p
contrast anc

s and limitations can range from slight seeing impairments to complete blindness. Effe
5 and limitations include:

ability to see images distinctly;
ability to change focus from near to distant objects, and vice versa;
ability to see things in one part of the field of vision (i.e. to the side, top, bottom or cer

ability to distinguish colours, including effects due to‘age-related yellowing of the le

bd sensitivity to glare;
bd sensitivity to flashing lights or flickers;
ability to see contrast;
ability to judge distances and speed;
ability to see while the eye adjusts to different lighting levels;
sensitivity to light so thatimore light is needed to see.

h blindness are considered to have very limited or no useful visual abilities and can re
"y functions, such-ds-hearing and touch, to obtain information.

h seeing impairments can receive insufficient or distorted visual information and re
d tactile stimuli. Factors such as size, clarity (per se as well as in relation to surrour

brceptiolr”’ Persons with significant seeing impairments (low vision) often require a h
| can prefer light text on a darker background rather than darker text on a light backgrg

They use otherssénsory functions such as hearing and touch functions to supplement visual informg

'ts of

tre);

ns of

ly on

y on
ding

ding positioning and prominence in relation to field of vision), luminance and colour conftrast

gher
und.
tion.

Adverse environmental conditions, such as poor lighting, smoke and fog, can reduce visibility and
present many of the same types of effects listed above for many persons.

7.2.2.3 Design considerations

Design cons

iderations that can facilitate accessibility include the following:

— multiple means of information presentation such as auditory or tactile to supplement or substitute
for visual information;

— appropriate size, contrast, form, luminance, lighting and viewing distance in relation to context of use;

— avoidance of glare;
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redundant forms of coding to supplement or substitute for information conveyed with colour coding,
e.g. shape or texture coding;

appropriate physical construction and properties of fonts such as size, spacing, with or without
serif, upright form or italics, and light, medium or bold appearance within a specific context of use;

visual information and controls placed in a prominent position, or a positioning that is flexible,
adjustable or duplicated;

avoidance of flicker rates with flashing or blinking text, objects or video screens, especially those
that can trigger visually induced seizures;

dlistinctive form to facilitate identification of a product/environment and/or_[parts of a

]

1

1

dq

NOTI
and b
dedic
text d
bar c

7.2.3

7.2.3

Hear
thel

7.2.3

Imp3
imp3

1

1

1

product/environment (including orientation, e.g. top/bottom, front/back, entrance/ex
oloured floor markings that draw attention to steps and potentially dangerous places
actile floor indicators that draw attention to stairs, platform edges and pédestrian crg
raffic lights equipped with acoustic signals to indicate when pedestfians can cross st
iccommodation of and compatibility with relevant assistive produets and assistive tec

Examples of assistive products, assistive technology and supports for persons with seeing|
lindness are guide dogs, guide assistants, talking Global Positiohihg Systems (GPS) devices, co
ated computer software add-ons (e.g. screen reading software which simulates the human voig

n computer screen or renders hard-copy output into Braille), talking clocks and thermometer
bde scanners, hand-held computers and tablets.

Hearing functions

.1 Description

ing functions (ICF:b230) relatetosensingthe presence of soundsincluding speech and dis
pcation, pitch, loudness, and quality of sounds.

.2 Impairments and limitations

irments and limitations can range from slight hearing impairment to complete deafne
irments and limitagions include:

educed ability te' detect the full range of sound frequencies, in particular higher frequ
educed ability to localize sound;

educed ability to detect low volume sound, especially when the ambient noise level is

);

ssings;

eets safely;
hnology.
impairments
mputers with

e reading the
5, specialized

criminating

s, Effects of

bncies;

high or the

1iistance between the sound source and the listener is large;

reduced ability to discriminate sounds or speech especially when there is a high surrounding noise
level or a large distance between the sound source and the listener;

reduced ability to adapt to sudden changes in volume;

reduced ability to discriminate and follow speech when two or more people are speaking at the
same time;

reduced ability to tolerate some frequencies and volumes (hyperacusis);

reduced ability to separate speech, including instructions, from background sounds in recorded audio.

Persons with deafness can rely on other sensory functions to obtain information such as seeing and touch
functions. Some people with deafness have difficulty understanding both written and spoken language.
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Persons with hearing impairment can receive insufficient or distorted auditory information. The volume,
frequency, and clarity of any sound can be important factors that affect audibility. Some persons with
hearing impairments can also have difficulty assimilating auditory information that is presented at a
rapid rate. They can use other sensory functions, such as seeing and touch, to obtain information.

Adverse environmental conditions such as noise (e.g. train stations, bars, restaurants) and voice
messages in a foreign language can reduce audibility and present many of the same type of effects listed
above for many persons.

7.2.3.3 Design considerations

Design consfiderations that can facilitate accessibility include the Tollowing:

— multipl¢ means of information presentation such as visual (text or pictures) or tactile to supple
or substitute for auditory information;

— appropriate volume, pitch and frequency of spoken announcements, warnings anéd>warning soj
in relation to context of use;

— adjustaple volume over a wide range and with multiple frequencies;

— avoidarlce of sudden changes in volume of auditory signals;

— consta

— group a
radio sy

— emerge
well as

— a good
importd

— accomnpodation for and compatibility, with relevant assistive products, assistive techng

and sug

NOTE A
and deafnes
communicati
telephones, {
(traditional h

7.2.4 Toulch functioins

7241 D

signal-to-noise ratio between the level of an announcement@and that of the background 1

ssistive listening devices or communication systems ‘stich as induction loops, infrar¢
stems;

cy announcements that are visual with textjand where appropriate, in sign languag

acoustic environment, that reduces *background sounds and promotes sound th
nt to be heard;

ports.

sistive products, assistivestechnology and supports for persons with hearing impairy
5 include sign language,~communication assistants, assistive listening devices (ALDs), ¥
ons technologies, live\ captioning, telecommunications devices for the deaf (TDD/TTY)
peech recognition technology, alerting devices with visual signals or vibration, hearing
earing aids and forjimplants).

pscription

bf an appropriate volume and pitch decreaserisk for persons with hearing impairment;

ment

unds

oise;

bd or

e, as

U

at is

logy

hents
isual
text
aids

Touch funct

ons (ICFTb265) Tetate to Sensing surfaces and thelir teXture or quality. Inciuded are func

ions

of being sensitive to temperature, vibration, shaking, or oscillation, superficial pressure, deep pressure,
and other stimuli.

7.2.4.2 Impairments and limitations

Impairment

s and limitations due to reduced and/or distorted touch function can vary.

Effects of impairments and limitations include:

— reduced ability to feel the difference between objects, surfaces, textures, etc.;

— reduced ability to feel temperatures and noxious stimuli (e.g. sharp edges, corrosive substances);

— reduced ability to handle and manipulate objects and controls;
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— reduced ability to use touch screens or similar types of control devices.

Persons with impairments of touch functions can rely on other sensory functions, such as seeing and
hearing, to obtain information. Persons with hypersensitive touch can be injured by stimuli which
might cause only discomfort to other people. Persons who lack touch sensitivity are more likely to be
injured by stimuli such as sharp edges and extremely hot/cold surfaces than are people whose greater
sensitivity to touch allows them to take action to prevent injury in the presence of such stimuli.

Adverse environmental conditions, such as low ambient temperature, can present many of the same
type of effects listed above for many persons.

7.2.4.3 Design considerations
Design considerations that can facilitate accessibility include the following:

— nultiple means of information presentation such as visual or auditory information to supplement or
ubstitute for tactile information or biometric controls;

— ultiple means of control such as eye and voice control, sensors and automatic or remdte controls;
— 4voidance of sharp and uneven points/edges/surfaces;

— 4voidance of excessively hot or cold surfaces which can be taduched (even inadvertently

— dlistinctive form to facilitate identification of a productand its parts, which in turn can facilitate
se/handling/assembly.

7.2.3 Taste functions and smell functions

7.2.3.1 Description

Tast¢ (ICF: b250) relates to sensing five basic qualities, through receptors on the tongue: Hitter, sweet,
sour)salt and savouriness (umami). Smel/(ICF: b255) relates to the use of receptors in the njose to sense
odours and smells. The two senses-of taste and smell are used together to identify the|odours and
flavgurs which can normally be distinguished.

7.2.3.2 Impairments andlimitations

Impdirments and limjtations due to reduced and / or distorted taste and smell functions can vary.
Effedts of impairments-and limitations include:

— Teduced ability to distinguish odours and flavours;

— feduced.ability to identify dangerous or toxic substances such as detecting whgn food has
deterigrated or hazards such as smoke.

other sensory

functions, such as seeing, hearing and touch, to obtain information.

Adverse conditions such as having a common cold can present many of the same type of effects listed
above for many persons.

7.2.5.3 Design considerations
Design considerations that can facilitate accessibility include the following:

— multiple means of information presentation to supplement or substitute for information gained by
taste and smell functions;

— information in labelling on ingredients, use by and expiration dates;
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visual and auditory signals to alert people to the presence of smoke or dangerous chemicals;
information or labelling to warn about strong smell or taste;

provision of minimal odours and taste, except where necessary (e.g. odours and taste are

expected in foods).

7.3

7.3.1 Des

Immunological system functions

cription

Immunologi
substances,

7.3.2 Imp
Impairmentj
substance) :
thatrange fi
categories:
chemicals i

Effects of in
exposure to
act as barrig

cal system functions (ICF: b435) of the body are related to protection against fo
including infections, by specific and non-specific immune responses.

reign

airments and limitations

s related to immunological system functions such as allergies (immunological reaction to a
ind hypersensitivities (non-specific response to a substance) vary and can cause reacfions
om mild or annoying to life-threatening. These impairments are generally divided into three
contact, food and respiratory. For the purposes of this clause, hypersensitivities related to
the physical environment are included.

brate
5 can

hpairments related to immunological system functions include reduced ability to tol
contact with, and/or ingestion of substance/s to whichia body reacts. Such substance
rs to the person’s capacity to use systems.

7.3.3

Some design considerations that can facilitate accessibility include the following:

avoida
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Desiign considerations

ce of inclusion of allergens, sensitizing substances and chemicals known to dause

nsitivities in products, foodstuffs-ald environments;

r and
 this

iate information and labelling.6f ingredients/contents (including allergens, sensitizing
| substances known to cause-hypersensitivities) in accessible format, the provision o
tion being mostly subjeet\to national or international regulation and which can includ

A1

t of ingredients,
parate statement-that declares any major allergens or sensitizing substances included| and

nings such,as information regarding any change in composition of significance relatgd to

rgens andysensitizing substances;

ion S§ystems that filter out respiratory allergens;

uuuuuuu oy cantrallig
TICT OTIIT

riate

prevent

by Af 1 d o P a
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oh

cleaning routines;

avoidance of dust-collecting furnishings in public areas;

availability of “allergy-free” areas such as smoke-free and allergy-free rooms in hotels, and animal-

free areas in public transportation.

7.4 Physical abilities and characteristics

7.4.1 General

Activity limitations can result from various characteristics and impairment of physical abilities and
result from interacting with systems that do not facilitate accessibility.
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Physical abilities and characteristics in this section include:
— body size (see 7.4.2);
upper and lower body movement (see 7.4.3 and 7.4.4);

strength and endurance (see 7.4.5);

voice and speech functions (see 7.4.6).

7.4.2 Body size

7.4.2.1 Description of human body size, shape and related needs

Humpan body size is represented by sets of anthropometric data values for mass (weight)
of stiatic linear dimensions of people measured when standing, sitting, andwith arms
outsfretched (arm reach). Significant variability in human size exists acrossyage, and ge
different regions of the world.

Humjan body size and shape can also differ significantly across a range 'of impairments o1
such|as; amputation, short stature, natural height of a human in ad upright position, tall
obesjty. Old age generally causes a decline in stature.

Different anthropometric values are not normally directly ‘proportional (e.g. body shap
cannjot be calculated from stature). Multiple interrelated human size values affect the co
related to accessibility.

and a range
relaxed or
nder and in

disabilities
stature and

e and mass
nsiderations

Requ
serv
with|
effec
mob

irements for additional space can be associatéd with the presence of accompany

tively increases human size can includé{products such as protective clothing, orthoti
lity aids, a child’s stroller, and luggage:

The tange of dimension and mass values for the smallest and the largest people and their eqy
will e interacting with the system'can be used to determine design requirements and recom
related to size, space and load. Systems that do not accommodate the size, shape or mass of
can lpe very inconvenient, potentially hazardous and can completely restrict access.

7.4.2.2 Impairments:and limitations

Imp4
from
body

irments and yariations in body size and space requirements vary and can cause difficu
slight incofivenience to significant activity limitations. Effects of impairments and ¥
size and-space requirements as associated with accessibility can include:

reduced ability to move around and control or interact with systems due to impairments th3
$iZe’or shape such as amputations, growth variations, and body orientations such as seate

ng persons,

ce animals (any guide dog, signal dog, or otheranimal trained to provide assistance to dn individual
a disability), assistive products, assistive-technology and equipment. Associated eqyipment that

s, personal

lipment that
mendations
fome people

ties ranging
ariations in

taffectbody
[ postures;

short body size and shape characteristics;

distances due to very large or tall body size and shape characteristics;

space for necessary caregivers, service animals and / or equipment.
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reduced ability to access, fit comfortably or otherwise interact with systems and / or to move across

reduced ability to be present in an environment and interact with systems due to lack of additional
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7.4.2.3 Design considerations

Design considerations for size, space and load capacities of systems that can facilitate accessibility
include the following:

— additional space in built environments;

— space for clothing and personal protective equipment;

— multiple size offerings and / or adjustability;

— height clearance for tall persons;

— width ¢

earance for large persons;

— step heights and reach distances for small persons;

— space fa
— load caj
— system:
— systemj{
— gripsiz
7.4.3 Moy

7431 D
Upper extre|
Fine hand u

— picking

r assistive products, assistive technology, service animals and accompanying persons
acities of system components appropriate for larger mass (weight) requirements;
with a clear line of sight to important components for seated or Standing users;

with a comfortable reach to all components for seated or standing users;

Es in systems components that accommodate variations.inuser sizes and shapes.
rement: Functions of upper body structures and fine hand use abilities

pscription
mities (ICF: s730) structures include sheulder, upper arm, elbow, forearm and hand.
se relates to dexterity and manipulation, and includes:

up, grasping, manipulating andareleasing objects and performing the coordinated actiqg

handlinig objects;

— picking
lifting o

up, manipulating and releasing objects using one’s hand, fingers and thumb, such as y
bjects off a table or turning a dial or knob.

7.4.3.2 Impairments and limmitations

Impairment
balance, coq
limitations

— reduced

s in moveément-related functions of upper body structures can affect the per
rdinatién) sensation, and movement of head, hands, and body. Effects of impairment
nclude:

ns of

wvhen

son’s
and

ability to turn and bend objects and other impairments in range of motion of hands;

— reduced ability to bring thumbs and fingers close together or an inability to separate them very far;

— reduced ability in complex operations, such as pushing and turning objects;

— reduced ability in tasks that involve coordination and precision, such as opening packaging, dealing
with fastenings, threading a needle;

— inadver

tent or involuntary movement (e.g. tremor) that interferes with fine hand use;

— reduced ability to reach distant objects, or objects on the floor due to limited range of motion of

shoulde

r joint and/or elbow joint;

— reduced ability to manage heavy or bulky objects due to weakness or musculoskeletal temporal
injury in the upper body;
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— reduced ability caused by use of non-dominant hand (left or right).

7.4.3.3 Design considerations

Design considerations that can facilitate accessibility include the following:

— manufacturing materials of lighter weight or lower density to reduce the weight of products;
— products shaped to facilitate easy grasping, lifting and carrying with either or both hands;

— manual controls that allow a comfortable grip, avoid the need for twisting of the wrist, and offer

inimalresistance:
4

— ¢ontrols that avoid the need to manipulate multiple controls at the same time;
— non-slippery surface that aids gripping and manipulating for people with limited dextdrity;
— f{extured surfaces, to increase friction, and facilitate the application of force;

— ]}esign and spacing of controls that guard against inadvertent activation of a control other than the
ne intended;

— ¢ontainers that allow easy opening and closing with reasonably\low attainable operatiLg force;

— ¢imple and straightforward sequences for opening of packaging and assembling, installing or

¢perating a product;
qvoidance of simultaneous double movements, e.g{pushing and twisting;

glternative controls for accommodation of upper body movement impairments.

NOTH When accurate positioning of an objectis¥equired, consideration is taken so that the hand(s) can hold it
propé¢rly and comfortably with a clearly perceived'spatial orientation (taken from ISO/TR 22411:2008,[11] 7.3.1.1).

7.4.4 Movement: Functions of lower'body structures

7.4.4.1 Description
Lowg¢r extremity (ICF: s750) structures include:
— hip, thigh, knee, lower leg, ankle and foot.

Mové¢ments of lower-body structures include:

— maintaiging and changing the body position and transferring oneself from one area to pnother;

— yalKing, climbing stairs, and moving around which might involve using any equipthent and/or
ssistive products such as wheelchairs or walkers;

— moving objects with lower extremities such as pushing and kicking.

7.4.4.2 Impairments and limitations

Impairments in movement-related functions of lower body structure can affect a person’s balance,
coordination, sensation, and movement of body, thigh, leg, ankle and foot. Effects of impairments and
limitations include:

— reduced ability to walk, move around, climb stairs or ladders, and transfer from one place to another;
— reduced ability to drive or otherwise make use of transportation means;

— reduced ability to control the body when turning, bending, or maintaining balance;
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difficulty in kneeling, sitting down, rising, standing, walking, and /or climbing stairs or ladders;
reduced ability to perform coordinated actions aimed at moving objects by using legs and feet;
increased potential for slipping, tripping, or other balance disturbances that can cause falls;

NOTE Balance disturbances sometimes require rapid responses in joint rotations and limb movements,
placing extraordinary demands on the balance control system. Even very small bumps and protrusions can

cause tripping. Impairments in vestibular nerve function can also cause disturbances to balance.

an increased fear of falling due to balance impairment.

Adverse coyditionssuctras wearing shoes thatare heavy or trave stippery sotes or highrtreety can

impair movement.

7.4.4.3 Design considerations

Design consjiderations that can facilitate accessibility include the following:

7.4.5 Muscle power and muscle endurance

7.4.5.1 Description

slip-resjstant, threshold-free layout, e.g. in buildings and paved outdoor environments;
avoidarice of sudden changes in surface level, obstacles, bumps or protrusions;
equipment, such as elevators and other lifting systems;

ramps With appropriate slopes and adequate space to allow for,dpproach and manoeuvring, anfl use
of wheelchairs, walking frames, or walking aids;

stairs with appropriate dimensions and banisters or hand grips alongside;

ample time for persons with mobility limitations‘te pass through automatic doors and tq use
pedestrfian crossings.

Muscle power (ICF: b730) functions relate to the force generated by the contraction of a musdle or

muscle groyp.

Muscle endprance (ICF: b740)‘functions relate to sustaining muscle contraction for the required

period of time.

Related actiyities incltide lifting and climbing that can involve whole body functions.

7.4.5.2 Impairments and limitations

Im airment I anicoln oty gl 10 A b zoan haovn o~ dnalbla oo
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adx

oot n
T

atlyHving

and on the quality of life. Effects of impairments and limitations include:

reduced muscle power and endurance;
reduced grip strength making it difficult or painful to operate a system against resistance or torque;
fatigue when use of a system requires prolonged activity;

reduced control of passive movement (i.e. when an external force such as gravity causes the motion)
resulting in difficulties, e.g. lowering a heavy object to the ground or sitting down on a chair.

Adverse conditions, such as slippery or uneven surfaces, wearing shoes that are heavy, have slippery
soles or high heels, present many of the same type of effects listed above for many persons.
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7.4.5.3 Design considerations

Design considerations that can facilitate accessibility include the following:

7.4.¢ Voice and speech

7.4.4.1 Description

Voicg¢ relates to the sound produced by the vocal organs, usually as speech (ICF: s398).

The

spee, melody and rhythm.

use of power grip (whole hand) which requires less effort than pinch grip (between thumb and
index or middle finger);

appropriate handling characteristics (e.g. size and weight) for systems that involve lifting, holding,
carrying or opening;

avoidance of long handling time and unnecessary repetition of operations;

gvoidance of long service lines that cause people to stand unsupported for long periodq of time;

glternative means of control in vehicles to accommodate lower body movement.

voice function (ICF: b310) comprises a variety of aspects(such as articulation, volume, fluency,

Impdirments include voicelessness (aphonia), defective use-of the voice (dysphonia), rough and harsh

voicq (hoarseness), stammering and stuttering.

Related activities include speaking and conversing:

7.4.4.2 Impairments and limitations

Impdirments in voice and speech can affect a person’s ability to communicate and convey [information

with[speech. Effects of impairments and'limitations include:

feduced social interaction;
Teduced participation in activities;

Teduced ability to interact with systems that use voice input.

Advdrse environmental conditions, such as high levels of ambient noise, can present the same tyjpe of effects.

7.4.6.3 Design considerations

Desi

bn cnsiderations that can facilitate accessibility include the following:
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body postures, and other forms of body language;
augmentative and alternative communication based on symbols, aids, techniques, and/or strategies;

support for the use of assistive products such as speech synthesizers and communication amplifier
and video communication;

provision of alternative means to interact with interactive voice systems and intercom systems,
such as real-time text.
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7.5 Cognitive abilities

7.5.1 Description

Cognition is the understanding, integrating and processing of information which includes abstraction,
organization of ideas, reasoning, analysis and synthesis (ICF: b164). Cognition is complex and dependent
on a number of mental functions (ICF: bl) including:

1) global mental functions such as intellect, consciousness, energy and motivation;

2) specific mental functions, such as

— pergeption (ability to recognize and interpret stimuli),

— attgntion (ability to sustain, shift, divide, and/or share attention),

— leagning,

— mepmory (ability to register, store and/or retrieve information as needed),
— language (ability to produce and understand),

— reaponing,

— proplem solving,

— dedfision making, and

— reafling;

3) affective (emotional) functions.

7.5.2 Impairments and limitations

Impairment| of global mental, specific mentaliand/or affective function (listed above) can occuy and
cause limitations for any person includingthose with average and high intellectual functioning.

Cognitive ihpairments can be related.to limitations such as reduced capacity to carry out actiyities
and/or diffigulties with social participation.

Impairments and related limjtations can affect:
— ability to plan, initiate, earry out and terminate activities;
— ability to organjzethoughts and activities;

— ability to sustain attention, concentrate on important stimuli/information and ignore distractions;

— ability tamuiilti-task (i e todivide attention amangseveral operations tasksorindividualtaskeleménts);

— ability to maintain skills (e.g. how to drive a car);

— speed in performing tasks/activities and in responding in a timely manner;

— ability to store and retrieve information (e.g. remember episodes in relation to time, recall facts);
— ability to perceive information (e.g. accurate and fluid word recognition);

— ability to learn;

— ability to make generalizations and associations;

— ability to solve problems including recognizing the problem, identifying, choosing and implementing
solutions, and evaluating outcomes;
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— ability to understand and/or express oneself (e.g. comprehension, communication, speech, fluency,
writing, repetition, naming, signs, symbols);

— capacity for self-control and self-motivation (including increased irritability, rigidity, lower stress
tolerance, confusion, disorientation, anxiety, loneliness and depression);

— preference for different learning or information understanding styles such as text-based vs.
graphics-based styles.

Adverse environmental conditions, such as high levels of environmental stimuli (e.g. flashing lights,

crowds of people), can overwhelm or confuse many persons and present the same type of effects listed
abOV FﬂY mqny pPY'thQ

7.5.3

Desi

Design considerations

b considerations that can facilitate accessibility include the following:

— information about time and place;

gchedules, structures, signals to indicate start and termination of activities;

gn overview that informs the user what to expect before providifig any details;
appropriate feedback/cues/reminders thathold the user’s attention and give support through a process;
feedback that is adjustable to the needs and preferences)of users;

¢nvironments and presentations that are stimulating but also avoid distractions;
$ystems and procedures that adapt to individual situations, abilities and preferences;
gimilar arrangement/layout and design ef\feedback and control logic on products of a gimilar type;
gimilar design of feedback and contréPlogic on products of a similar type;
¢rror-tolerant operating sequences;

flexible time period for assimilation of information and response;

gimple and straightforward sequences for opening of packaging and assembling, installing or
perating a product;

nformation provided in multiple formats, e.g. text is read out, diagrams are provided in addition to text;
nformatien-and instructions that are easy to understand in the language of the user;
xplicitinformation on expectations placed on the user;

ystems that can be used (as far as possible) without an instruction manual;

procedures that facilitate learning (learning by doing is generally easier than memorizing
instructions, repetitions);

multiple means of information presentation (e.g. text is read out, widely recognized symbols);

emergency evacuation routes designed so that they are intuitive and easy to follow which clearly
designate any alternative routes that accommodate for persons with disabilities;

accommodation for/compatibility with relevant supports and assistive products and assistive
technology.

NOTE Examples of assistive products, assistive technology and supports for persons with cognitive
impairments are assistants, computers with dedicated computer software, hand-held computers and tablets.
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Design considerations that accommodate persons with varying cognitive impairments are also
advantageous for most people because they reduce cognitive load (e.g. facilitate memory, decrease

errors, and facilitate solving complex problems).

8 Strategies for addressing user accessibility needs and design
considerations in standards

8.1 General
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ssibility requirements and recommendations in standards.
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5 that can best be applied to transform the needs and considerations into requirenjents

endations given the context and particulars of the standard they are developing. In

Itiple strategies will be needed to meet a single identified useraccessibility need or d
n, and sometimes the application of a single strategy will be.able to address multiple n
itions. Further, these strategies are applicable to the design of user interactions, task
5 well as to the design of the system itself. The strategies presented are those widely
ser accessibility needs and design considerations, aid do not constitute an exhaustive

the presentation of each strategy are<one or more examples descr
[s/recommendations that might result from the application of that strategy in a parti
ontext. These examples are for illustrative;purposes only and are not intended to repr
at exists in actual standards. In practicg, standards differ widely in the depth and ley
ir requirements and recommendations.

oping standard-specific requirements and recommendations based on usé
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Providing more than one means of presentation by which users can perceive the same information
entails 1) presenting information via more than one sensory modality (as in Example 1 below) and/or
2) providing information in more than one form within the same sensory modality (as in Example 2
below). This basic strategy is sometimes called alternative formats. Thus, the same information might
be provided to users through the auditory and the visual senses, the visual and the tactile senses, or
the auditory and the tactile senses. In some less common instances, other sensory modalities (e.g. taste,
smell) can be used in combination with visual, auditory, or tactile senses.

EXAMPLE1 A standard for paging systems could require that the pager signal be presented through the
vibration of the pager as well as through an auditory or visual display.

EXAMPLE 2 A standard for video recorder instruction manuals could require that a visual illustration of a
video recorder and its controls be provided, along with a textual description of the same information.
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8.2.1.3 Provide multiple means of user interaction

[t is important that people have more than one way to complete a task or activity or to int

eract with a

system to achieve the same objective(s). Standards developers can specify in their standards that these

multiple means be provided.

EXAMPLE1 A software standard could require that the user be able to enter data into the sy
keyboard or voice input, with both options being available.

EXAMPLE 2

stem using a

A standard for a home appliance could require that users be able to operate the controls of the

appliance with either the right or the left hand. The controls are to be oriented to be equally usable by either hand.

EXANIP A CUSTOMET SErvice standard could Tequ ith customer
servife via either a telephone call or an e-mail message.

EXAMPLE4  Abuilding standard could specify that both stairs and an elevator be provided by wHich users can
move from one level of a building to another.

8.2.1 Setfixed parameters to accommodate the widest range of users

Wheh there is a need to fix a design parameter at some value, for exampleéthe minimum do¢r width in a
publ]c building, consider setting that value so that it minimizes the nuniber of people whose pccessibility
might be limited by it.

Many design parameters can only be set to one specified value. There can only be one|width for a

conventional door in a given building, for example, and the weight of a given consumer produc
computer has a specific value. In these cases standards.déevelopers should consider whethe
valug

Fina
be ac

ly, it is desirable to question whether a desigh,parameter being considered as fixed ca
ljustable to meet more accessibility needsgas'illustrated in Example 3 below.

EXAN
dryc
and 7
need

IPLE1  Astandard’s requirement for an auditory signal for a laundry dryer to indicate that {
buld mandate that the signal be composed of multiple frequencies with the centre frequency be

000 Hz. The standards developer has considered whether this specification is appropriate fo
for the widest range of users to he{able to hear the signal.

EXAMPLE 2
of lan

A public building standard specifies a suitable minimum door width to accommodat
oe persons and/or wheelchair users.

EXANPLE 3 In health care, examination tables in clinics often have a fixed height. Having evalu
accegsibility needs and design considerations from the patient and the examiner perspective,

developer recognizes(that examination tables need to be height-adjustable. In this case, what was 4
paraineter becomesian adjustable parameter, and requirements in the standard are written to reflg

EXANPLE 4 (Apostal service standard could limit the weight of packages for delivery (e.g. to 18 k

27 kd), so thabta greater percentage of postal workers will be able to lift and carry any package that

like a tablet
r the chosen

for the design parameter is the best choice in ordéerto accommodate the widest range of users.

uld actually

he laundry is
ween 400 Hz
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e the passage
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ct that.
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Consider whether the range of adjustability for adjustable parameters is sufficient to enable access for

the largest number of users.

Providing adjustability is one of the strategies most commonly used for addressing some accessibility
needs, particularly when those needs vary widely with respect to a particular design parameter.

EXAMPLE1 An automobile’s control for forward/backward seat adjustment is designed so that

drivers with

the shortest and longest legs can be comfortably accommodated, as well as people who require additional space

between their spine and the steering wheel.

EXAMPLE 2
disabilities as possible.
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8.2.4 Minimize unnecessary complexity

8.2.4.1 General

The greater the complexity of user tasks and activities and the systems with which those tasks are
performed, the more likely it is that some people will experience accessibility problems, and the more
likely they will be to make errors that prevent them from achieving their objectives. There are cases
in which complexity is necessary, and also cases in which complexity is desirable. Nevertheless, it is
important to simplify and streamline many designs to eliminate unnecessary and/or undesirable levels
of complexity to enable the greatest number of people to perform tasks, to access and receive services,

and to use

roducts and navigate or otherwise use the built environment. It is also important

that
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8.2.4.4 Ensurethat basic functionality is easily accessible

An accessib

tems with many features are designed so that they do not obscure basic system function

hany aspects of design that affect overall complexity, and thus many means){i.e.
that can be considered by standards developers for reducing unnecessary, coniplexi
elow.

mplify the language

b the language comprehension of the user can interfere with usefs’ understanding an
m. Using well-constructed sentences and commonly used vocabularies, as well as avo
ncrease accessibility.

A standard about the design of instructional materials for home appliances specifies th
materials should be written at the reading level of a 12-year-old child.

mplify the performance requirements of user activities and tasks

t require users to perform long sequences of steps to accomplish a task, and require
be executed in a particular order, increase the chance of errors and decrease the chance
vill be able to achieve their objectiviés. When unnecessary steps can be eliminated or ¥
lexibility in executing steps (such'as pausing or saving and resuming later) accessibilit

metimes this strategy can invelve re-allocating certain task steps or activities to technology to ex¢

A standard for cellular phones specifies that the cellular phone user should be able to init
r saying the name orfouching the name or picture of the person as displayed in the contact list|
e task of entering the phone number when making a call, which can be problematic for peoplg
y correctly reading and remembering phone numbers, as well as for those who have difficulty

nlity.

sub-
y, as

olving user instructions that employ jargon, poor sentence constriiction, and terminglogy

1 use
ding

at all

that
that
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7 can

pcute.

ate a
This
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with

lity’problem can occur when optional features are implemented in such a way that

they

obscure the basic functionality of the system. In that case, they can become a barrier to the access and
use of the primary system functionality intended. A way of avoiding this problem is to ensure that the
basic system functionality is easily accessible and usable —i.e. it is not obscured by the optional features
that only serve to distract or confuse some users. There are many ways in which this strategy can be
applied in practice, some of which can involve the use of other strategies introduced in this clause.

EXAMPLE A standard for the design of consumer product instructions requires that instructions regarding
use of the basic functionality be presented first, while discussion of optional or advanced features is contained in
a later section, clearly separated from those for the primary system functionality. For complex products, it also
specifies that a “Quick Start” Guide be provided, addressing only the basic operation of the product.
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8.2.4.5 Provide unambiguous options for using information and making decisions

Decisions can be difficult for users if they do not understand the options available at any given pointin a
task or activity and at any point during the use of a system. Supporting users in their use of information
and in decision-making will help to increase accessibility and ensure that all users can achieve their
objectives. Nonverbal means of communication (audio, video, icons etc.) should be provided.

EXAMPLE1 A standard for voice messaging systems specifies that the system should provide a feature that
allows users to query the system at any point about the options that are currently available to them in the system.

EXAMPLE 2

to guide visitors to the major departments within a hospital.

Ahospital design standard includes specific requirements for visual and tactile markings intended
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8.2.6

Provide individualized access to a system

idualization involves meeting user accessibility needs as determined by anyihdividua
btrategy ensures that an individual’s specified needs are met. In order to.do this, the
fic needs must be identifiable. Systems that are controlled by or have embedded Info
munications Technology (ICT) lend themselves particularly well to individualization bg
ive ease of access to an individual’s requirements (which might be stored or accessed elg
he ease of adaptability of many such systems. Many services arg also easily individuali
idual user accessibility needs, can be identified.

ons to adopt this strategy include personal security, eonfidentiality, commercial ¢
ervation of dignity or conflicting individual needs.

dual accessibility preferences in the cloud so as to enable Gise of the same set of preferences on mu|

IPLE 2 A university learning management s¥stem delivers online educational content maf
idual learner’s accessibility preferences and the characteristics of the device on which the co
bred at the time. The system follows a natienal standard that specifies that learning content
idual’s needs and preferences representedin a format that is specified by a particular internatig
eferences.

A standard specifies show a credit and debit card payment system can identif
sibility preferences stored separately from the card. This enables devices such as automatic te
ayment terminals to adapt\to-the same set of individual preferences in different contexts of
fthe same standard specifies how a set of accessibility preferences can be created, edited and

IPLE4 A qualitySstandard relating to the provision of support services stipulates t
histration system-should make bookings for sign-language interpreters for particular students
hs and transcription services that provide a written record of what the lecturer said. W
pbreters are matched to individual students to provide continuity. It recommends that transcr
pvided whete individual user accessibility needs require it.

Eliminate unnecessary limits or constraints on user interactions with a system
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People engage in tasks and activities in different ways. By limiting the ways inl which a User can engage
or interact with a system, accessibility can be decreased or even made impossible for some users. One of
the most frequently encountered, and often unnecessary, types of design constraints is the constraint
on the time a user has to complete a task or activity. Everyone does not do things at the same pace,
and standards developers can consider removing time-based constraints as a means of increasing
accessibility. Systems that allow users to extend the time available can increase accessibility.

Other types of constraints also exist (e.g. space constraints, knowledge-based constraints) that
standards developers can consider eliminating if it would increase accessibility for users.

EXAMPLE A standard on phone-based customer service requires account numbers to be entered using a
telephone keypad. The standard does not limit the amount of time the user has to enter the account number,
but specifies that the software will continue to process keystrokes until the entire account number is entered,
regardless of the pace of those keystrokes.
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8.2.7 Provide compatibility with assistive products and assistive technology

In situations in which users might need to use assistive products and assistive technology to access a
system, the responsibility of standards developers is to ensure that the system provides compatibility
with commonly used assistive products and assistive technology so that users can achieve their goals.

EXAMPLE 1

EXAMPLE 2

8.2.8 Pro

A standard for a software product specifies that all information presented by the application shall
be available to screen-reading software.

Ahospital building design standard specifies which areas of the hospital shall be wheelchair-accessible.

Althoughiti
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EXAMPLE

tools that the
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alternative p

7ide alternative versions of a svstem
4

s highly likely that companies will have made decisions about alternative versions efasy
uct lines in some contexts) long before standards are written, they may not have do
cessibility considerations. It is quite possible that the standard development activity
the need for a revision of the design or, as a last resort, an additional version of the sy
cessibility considerations. Thus, this strategy is included here and canbe considere
bvelopers who are addressing user accessibility needs or design considerations that hay
ied or met during the design process. Obviously, the strategy itself-can’ only be implems
b, and the standards developers’ role is to identify the need for addesign approach to enh
and to provide to those responsible for design the appropriate’guidance to undertake

A standards committee recognizes during the context of\producing a standard on gard
b accessibility needs of people with relatively small hands are not being well met by the des
b tools currently available. In considering how best to address this, the committee decides tH
Foduct line is the best and perhaps only way to resolvé the issue because of the large differen

the relevant hand dimensions that exist in the user population.
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