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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The ISO 9241 series provides ergonomic guidance that contributes to the accessibility of interactive
systems to meet the needs of users.

Two parts of ISO 9241 particularly address accessibility: ISO 9241-171 and ISO 9241-971. In addition, a
number of parts in the ISO 9241 series integrate guidance supporting accessibility.

Accessibility in the design of products, systems and services is important to ensure that they are usable
by the widest possible range of users. Designed solutions that support accessibility result from the

un
acc

Erg
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Thi
con

erstanding and lmplementation oruser requirements, Including tnose user requirementy SpECifiC to

ssibility.

bnomic principles and human-centred design activities contained in the ISO 9241.serie

Fain guidance related to accessibility.

5 provide a

s for identifying user accessibility needs and deriving user requirements specifie to accgssibility.

5 document identifies standards within the ISO 9241 series and in other<related standards that
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Ergonomics of human-system interaction —

Part 20:
An ergonomic approach to accessibility within the ISO
9241 series

1 (Scope

Thif document provides:

a) |an introduction to the importance of accessibility to human-system interaetion;
b) |a discussion of the relationship of principles within the ISO 9241 series and accessibilityj;
c) |descriptions of activities related to the processes in ISO 9241-210that focus on accessibllity;

d) [references to standards relevant to the accessibility of interactive systems.

2 |Normative references

Thdre are no normative references in this document:

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.
[SOfand [EC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platformi: available at https://www.iso.org/obp

— |IEC Electropedia: available at https://www.electropedia.org/

31
accpssibility
ext¢nt to which products, systems, services, environments and facilities can be used by people from a
population with-the widest range of user needs, characteristics and capabilities to achiev¢ identified
goals in idedtified contexts of use

Note 1 £0 éntry: Context of use includes direct use or use supported by assistive technologies.

=

hdnvalnl A FalaWata W R HalaVav | L T I ol |
[SO RNULE IOV J4F1°114.4U17, 0. 10]

3.2

usability

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

Note 1 to entry: The “specified” users, goals and context of use refer to the particular combination of users, goals
and context of use for which usability is being considered.

Note 2 to entry: The word “usability” is also used as a qualifier to refer to the design knowledge, competencies,
activities and design attributes that contribute to usability, such as usability expertise, usability professional,
usability engineering, usability method, usability evaluation, usability heuristic.

[SOURCE: ISO 9241-11:2018, 3.1.1]
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person who interacts with a system, product or service

Note 1 to entry: Users of a system, product or service include people who operate the system, people who make
use of the output of the system and people who support the system (including providing maintenance and

training).
[SOURCE: 1
3.4

S0 9241-11:2018, 3.1.7]

user accessibilityneed
user need related to features or attributes that are necessary for a system to be accessible

Noteltoe

Note 2 to er
user priorit

[SOURCE: 1

4 Acces

Accessibili
by the wid

ry: User accessibility needs vary over time and across contexts of use.

try: User accessibility needs are transformed into user requirements considering the ontext of
es, trade-offs with other system requirements and constraints.

SO/IEC 29138-1:2018, 3.10]

sibility and ergonomics of human-system interaction

[y in the design of products, systems and services is important to ensure that they are us
pst possible range of users.

use,

hble

Design solfitions that support accessibility result from understanding and application of specific yiser

requireme

While the
(ISO 9241-
benefit acc
quality, wh

Planning f
[SO 9241-2

hts, including those user requirements specific tefaccessibility.

ISO 9241 series currently contains two, standards specifically focused on accessib
|71 and ISO 9241-971), all parts of the ISO.9241 series provide ergonomic guidance that
essible design solutions. Additionally, ISO 9241-220 identifies the concept of human-cent
ich includes accessibility as one of itsifour main components.

br accessibility as an integral part of the human-centred design process (as describe

including dccessibility measurements-and verification criteria within the context of use. These proj

design targ

ets that can form the basisfor verification of the resulting design.

5 Ergonomic principles’in the ISO 9241 series supporting accessibility

5.1 Gen

There are
accessibilif

bral

many. principles contained within the ISO 9241 series that provide important support
y. ¥iolating any of these principles will limit the accessibility of any resulting syst
setvice.

lity
can
red

1 in

10 and ISO 9241-220) involves the systematic identification of requirements for accessibiflity,

ride

for
em,

product or

This clause identifies both principles and sources of guidance related to these principles that are found
in the ISO 9241 series.

NOTE
guidance.

5.2 Principles from ISO 9241-171

5.2.1 Suitability for the widest range of use

Annex A contains further information about major sources of international-level accessibility

ISO 9241-171:2008, Clause 5, contains the principle of “suitability for the widest range of use”, which
it says “involves designing with the objective of producing solutions that will be useful, acceptable

© IS0 2021 - All rights reserved
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and available to the widest range of users within the intended user population, taking account of
their special abilities, variations in their capabilities, the diversity of their tasks, and their differing
environmental, economic and social circumstances.”

NOTE ISO/IEC Guide 71:2014, 6.2.1 transforms this principle into a goal it calls “suitability for the widest
range of users”. It explains that “A system is suitable for the widest range of users if it meets the needs of diverse
users in diverse contexts.”

ISO 9241-11:2018, 3.1.7, defines a user as a “person who interacts with a system, product or service”.
It recognizes that, “the objective of designing for accessibility is to enable products, systems, services,
environments and facilities to be used by people with the widest range of user needs, characteristics

an
qu

Wh
ran
ran

5.2
ISO

soly
Achlieving equitable use will ensure that solutions designed td<dncrease accessibility do n

suc

3

CapabIlities In dIVErse contexts ol use. Accessibility 15 Included as a component ol hum
ity to emphasize its importance as part of human-centred design.”

le the accessibility guidance in ISO 9241-171 and ISO 9241-971 can support suitability for
be of users, there are no parts of the ISO 9241 series that provide guidance on identifying
be of users.

2 Equitable use

9241-171:2008, Clause 5, contains the principle of “equitable use’, which it describes thus;
tions provide the same means of use for all users: identical whenever possible; equivalen|

h things as loss of privacy, increased risks to personal safety or security, or the stigmd

hn-centred

the widest
the widest

“Equitable

[ when not.

t result in
itization of

ind{viduals.”

NOTE ISO/IEC Guide 71:2014, 6.2.10 transforms this principle into a goal it calls “equitable use]. It explains
thaff “A system provides equitable use if it allows divefse users to accomplish tasks in an identjcal manner
whenever possible or in an equivalent manner when an\identical manner is not possible.”

5.2{3 Robustness

[SO[9241-171:2008, Clause 5, contains the principle of “robustness”, which it describes thus] “Software
shopld be designed to be as robust™as possible to allow it to work with current and futuge assistive
tec:tnologies. Although it is not feasible to make all software accessible without add-op assistive
technologies, these guidelinessshould help designers develop software that increases afcessibility

wit
ena
can
tec

hout the use of assistive_technologies, and, by providing the necessary interface ir
bles assistive software and devices to operate effectively and efficiently when used. T
promote integration.ef assistive technologies by providing information that can be read
nologies, and by\communicating through standard application-to-application com

formation,
e software
y assistive
munication

profocols.”

r with other
ystems as a

NOTE ISO/IEC Guide 71:2014, 6.2.11 transforms this principle into a goal it calls “compatibility
systlems”. It ‘explains that “A system provides compatibility if it allows diverse users to use other s
medns todnteract with it to accomplish the task.”

5.3.1 Suitability for the user's tasks

[SO 9241-110:2020, 5.1 contains the principle of “suitability for the user's tasks”, which it describes
thus: “An interactive system is suitable for the user's tasks when it supports users in the completion
of their tasks, i.e. when the operating functions and the user-system interactions are based on the
task characteristics (rather than the technology chosen to perform the task).” It also notes that, “A
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prerequisite for suitability for the user’s tasks is that the tasks themselves have been based on user
needs.”

NOTE ISO/IEC Guide 71:2014, 6.2.8 replaces this principle with a goal that it calls “usability”. It explains
that “A system is usable if it supports diverse users in their diverse contexts to accomplish their tasks with
effectiveness, efficiency and satisfaction.” The ISO 9241 series recognizes usability as an outcome of use, rather
than as a goal. ISO 9241-11 provides definitions and concepts related to usability.

ISO 9241-110 provides general design recommendations related to suitability for the user's tasks,
including guidance on:

A giluan toacle.
a-gHver—+tass

ldentlf"'"" cutoba ity of bl n b o ot cuct g oF

[y TS SUTCaOOTIICy O CIIC I cCTacTtrv C- 5 y STCTIT 1O

— optimizing effort in task accomplishment;

— defaulfs supporting the task.

5.3.2 Self-descriptiveness

ISO 9241-1110:2020, 5.2 contains the principle of “self-descriptiveness”, which it describes thus: “[The
interactive system presents appropriate information, where needed by the uger; to make its capabilities
and use immediately obvious to the user without the need for unnecessarywser-system interactionp.”

NOTE ISO/IEC Guide 71:2014, 6.2.5 and 6.2.6 replaces this principle with two goals:

— “perceiability”, which it describes thus: “A system is perceivable\if diverse users in diverse contexts|can
sense the information and functionalities it presents.”

— “undertandability”, which itdescribes thus: “A system is understandable ifits information and functionaljties
are int¢rpretable by diverse users.”

ISO 9241-110 provides general design recommendations related to self-descriptiveness, including
guidance on:

— preserice and obviousness of information;
— clear indication of processing status.

ISO 9241-1{12 provides ergonomic guidance on the presentation of information (see also 5.4).

5.3.3 Copformity with user expectations

[SO 9241-1110:2020, 5.3 contains the principle of “conformity with user expectations”, which it descr]bes
thus: “The|interactive §ystem’s behaviour is predictable based on the context of use and commg¢nly
accepted cpnventions in this context.”

NOTE ISO/IE€-Guide 71:2014, 6.2.2 transforms this principle into a goal it calls “conformity with pser
expectationfs”, Tt.explains that “A system conforms to user expectations if it is predictable based on the user’s
past experig¢nce) the context of use, laws and standards, and /or commonly accepted conventions.”

ISO 9241-110 provides general design recommendations related to conformity with user expectations,
including guidance on:

— appropriate system behaviour and responses;
— consistency (internal and external);

— changes in the context of use.

4 © IS0 2021 - All rights reserved
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5.3.4 Learnability

IS0 9241-110:2020, 5.4 contains the principle of “learnability”, which it describes thus: “The interactive
system supports discovery of its capabilities and how to use them, allows exploration of the interactive
system, minimizes the need for learning and provides support when learning is needed.”

NOTE ISO/IEC Guide 71:2014, 6.2.8 combines the ISO 9241-110 principles of “suitability for the task” and
“learnability” within its goal of “usability”. (See 5.3.1 for a discussion of this ISO/IEC Guide 71 goal.)

[SO 9241-110 provides general design recommendations related to learnability, including guidance on:

diccauanry (Af i fovn i and cobelc th ot o o
s et ¥

looking for-).
TS COV ey (O o ot roant tontrorstratasetrs= T

etookingfor):

— |exploration (of information and controls that users have discovered);

— |retention (of information about the system).

5.3/5 Controllability

1S0|9241-110:2006%, 4.9 contained a principle of “suitability for individualization” which if described
thug: “A dialogue is capable of individualization when users can modify-interaction and pregentation of
infdrmation to suit their individual capabilities and needs.”

1S0|9241-110:2020, 5.5 recognizes that individualization is a-major component of controllability and
thuf combines individualization within its principle of “contfoliability”.

1SO0[9241-110:2020, 5.5 combines suitability for individualization and controllability into the principle
of “¢ontrollability”, which it describes thus: “The interactive system allows the user to maintfain control
of the user interface and the interactions, including'the speed and sequence and individualization of the
usef-system interaction.”
NOTE ISO/IEC Guide 71:2014, 6.2.7 transfornis this principle into a goal it calls “controllability”, which it
desg¢ribes thus: “A system is controllable if thecuser is able to initiate and complete the interaction|s) required
to apcomplish the task.” It also retains a goal'based on “suitability for individualization” that it calls [support for

individualization”, which it describes thus: “A system supports individualization if its components, functions or
operations can be tailored to meet the needs of individual users.”

1SO[{9241-110 provides generaljdesign recommendations related to controllability, includinig guidance
on:

— |interruption by thé-user;
— [flexibility;
— |individualization.

[S0|9241:920 provides ergonomic guidance on the design of tactile or haptic controls.

[S0|9241-129 provides ergonomic guidance on software individualization.

5.3.6 Use error robustness

ISO 9241-110:2020, 5.6 goes beyond error tolerance, which was a principle in ISO 9241-110:2006, and
renames it “use error robustness”, which it describes thus: “The interactive system assists the user
in avoiding errors and in case of identifiable errors treats them tolerantly and assists the user when
recovering from errors.”

NOTE ISO/IEC Guide 71:2014, 6.2.9 transforms this principle into a goal it calls “error tolerance”, which
it describes thus: “A system has error tolerance if despite predictable errors, diverse users can complete the
intended task or activity with either no, or minimal, corrective action or negative consequences.”

1) Cancelled and replaced by ISO 9241-110:2020.

© IS0 2021 - All rights reserved 5
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ISO 9241-110 provides general design recommendations related to use error robustness, including
guidance on:

53.7 Ap

use error avoidance;
use error tolerance;

use error recovery.

proachability

ISO 9241-1
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Detect
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Freedd
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interfd
distrag

discre
are pr¢

or groyips ofiitems (see SO 9241-112: 2017, 6.3.1).

Discriminability: Presénted information is discriminable if: 1) the information is presented such

t”, which it describes thus: “The interactive system captures the users' attention
he users to continue to use the interactive system.”

pproachable if diverse users can overcome any physical or psychological barrierstahd physicall
Cess it to accomplish the task.”

|0 provides general design recommendations related to user engagement, including guidg

ting the user;
orthiness;

bing user involvement.

jtional specialized principles in the ISO 9241 series

nciples from ISO 9241-112

12:2017 includes the following design-principles for the presentation of information:

ized as present (see ISO 9241:112: 2017, 6.1.1).

ted so that required-information will be perceived without other presented informa
ring with its perception. Distractions from a user’s point of view can result from h
ting events and dnformation overload (see SO 9241-112: 2017, 6.2.1).

e items pr groups of items can be accurately differentiated; and 2) the items of informa
bsented-in‘a manner that supports their association with or differentiation from other it

Interp

SO/IEC Guide 71:2014, 6.2.4 includes a goal it calls “approachability”, which it des¢ribes thug:

10:2020, 5.7 goes beyond this avoldance or barriers and introduces the principle of, "uiser

and

I(A
y or

nce

ability: Presented information is.detectable if the information is presented so that it will be

m from distraction: Presented information is free from distractions if the information is

fion
oth

that
[ion
bms

"pfnhi]ify- Presented information is infprprpfthp if it is r‘nmprnhpndpd as intended

(see

[SO 9241-112: 2017, 6.4.1).

[SO 9241-112: 2017, 6.5.1).

Conciseness: Information presentation is concise if only the necessary information is presented (see

Consistency (internal and external): Presented information is consistentifitems of information with

similar intent are presented similarly and items of information with different intent are presented
in a different style and form within and across the interactive systems and the user’s environment

(seelS

09241-112: 2017, 6.6.1).

All of these principles are important in meeting various accessibility needs.

IS0 9241-112 also includes general guidance related to these principles.

© IS0 2021 - All rights rese
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9241-125 provides ergonomic guidance on the visual presentation of information.

[SO/TS 9241-126 provides ergonomic guidance on the auditory presentation of information.

ISO 9241-920 provides ergonomic guidance on the tactile or haptic presentation of information.

5.4.2 Principles from ISO 9241-400

ISO

5.4
ISO

© IS0 2021 - All rights reserved

9241-400:2007 includes the following design principles for physical input devices:

Appropriateness: The design shall be appropriate for the intended user, the intended tasks being

performed and the intended Use environment. An appropriate Input device or combinatio
enables the user to achieve the required level of effectiveness and is efficient and satisfac
intended user population and the intended use (see ISO 9241-400:2007, 4.2.1).

Operability: An input device shall be operable, i.e. its intended use is obvious, pred
consistent (see [SO 9241-400:2007, 4.2.2.1).

User compatibility: An input device shall be user compatible, i.e. its)design accomm
characteristics of the intended users, e.g. anthropometric and Biomechanical capab
1SO 9241-400:2007, 4.2.3).

Feedback: An input device shall provide effective feedback,-i.e. the user is given in
perceptible and easily understandable indication that thé“device is responding to use
(see ISO 9241-400:2007, 4.2.4).

h of devices
fory for the

ctable and

odates the
ilities (see

hmediately
- actuation

Controllability of physical input devices: The operation of an input device shall be c¢ntrollable.

This means that the device shall be responsive and’its use shall not interfere with its fu
The design of the device shall give the user adequate and reliable access. The design sh
unintended loss of control during intended use, e.g. slipping for hand-operated d
[SO 9241-400:2007, 4.2.5.1).

Biomechanical load: The biomechanical load shall be minimized, taking into considg
postures of the entire body and the’ part of the body relevant for the use of the input
1SO 9241-400:2007, 4.2.6.1).

3 Principles from ISO9241-500

9241-500:2018 includes the following design principles for environments of interactive s

Fit for the intended user population: This concerns the extent to which the equipment
chairs, workSsurfaces, information and communications technology (ICT)] can acqg
individual.us$ers' needs within the intended user population. The design of the enviro

hctionality.
all prevent
bvices (see

bration the
Hevice (see

ystems:

[e.g. work
ommodate
hment (e.g.

selection and design of furniture and equipment, characteristics of lighting, ambient te
shouldconsider the needs of the intended user population (see ISO 9241-500:2018, 4.2.

perature)

Versatility and flexibility: This concerns the extent to which the environment enables the intended

i - i eintended
user population to perform a range of tasks comfortably and efficiently (see ISO 9241-500:2018,
4.2.3).

Freedom from interference between taskand environment: This concerns the extent to which the use
of an interactive system is degraded by the environment and/or the environment is degraded by the
use of the interactive system. Any interference between the environment and the interactive system
used in that environment should be avoided or, if not reasonably achievable, kept to a minimum
so that the user can maintain full control of the task under consideration (see ISO 9241-500:2018,
4.2.4).

Postural change: This concerns the extent to which the user can move between various postures.
Postural change facilitates user performance and comfort and avoids biomechanical stress and
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fatigue. The organization of the workspace and the furniture utilized should encourage active
postural changes and movement (see ISO 9241-500:2018, 4.2.5).

Maintainability: This concerns the extent to which the environment provides access to parts of the

interactive system for its installation, dismantling, replacement, reconfiguration and maintenance.
The environment should provide access for maintenance that can be accomplished easily and

minim

ize disruption to ongoing task performance (see SO 9241-500:2018, 4.2.6).

— Adaptability: This concerns the extent to which the workplace can adapt to changing requirements.
The environment should facilitate the ability of furniture and equipment to adapt in response to
changing requirements and circumstances (see ISO 9241-500:2018, 4.2.7).

5.5 Principles of human-centred design from ISO 9241-210

[SO 9241-2

The d
[SO 92

Users

The de

— The process is iterative (see ISO 9241-210:2019, 5.5).

— The dgsign addresses the whole user experience (see ISO 9241:210:2019, 5.5).

— The dgsign team includes multidisciplinary skills and perfspectives (see ISO 9241-210:2019, 5.6].
[SO 9241-210 also provides guidance on planning human-centred design and human-centred de
activities.

6 Accegsibility-focused design activities within projects

6.1 General

The activit
projects tg
with disab
that can bg
accessibilit
to the part

The activit]
of interact

NOTE
Annex C.

10:2019 includes the following principles of human-centred design:

psign is based upon an explicit understanding of users, tasks and environments
11-210:2019, 5.2).

ire involved throughout design and development (see [SO 9241-210:2019, 5.3).

sign is driven and refined by user-centred evaluation (see ISO 9241-210:2019, 5.4).

achieve design solutionis that can be used by the widest range of users, including u
ilities. It does not assume any particular design process, nor does it describe the meth
used. It is complementary to existing design methodologies and provides an approach
y that can be.jntegrated into different design and development processes that is appropr
cular context.

ies represént an extension of the approach to accessibility as part of human-centred de
ve systems, which is described in ISO 9241-210.

see

bign

ies described in this clause provide a framework for activities in design and developnpent

bers
ods

for
jate

bign

[he“content of this clause in this document is structured to bhe r‘nmpnfih]n with EN 171612

19,

6.2 Activities and their inputs

Developing products and services that are accessible for the widest range of users, including persons
with disabilities, involves the following four interlinked activities:

1y
2)

Identify the intended users and the context of use.

users so that they can be incorporated into the requirements specification.

3)

Produce solutions to meet the user requirements.

Analyse, understand and describe the needs, characteristics, capabilities and preferences of the

© IS0 2021 - All rights reserved
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4) Evaluate solutions against the users’ needs, characteristics, capabilities and preferences and
against the user requirements.

The order in which the activities are listed does not imply a linear process. They are carried out as part
of an iterative process in which each activity has a role in each stage of development and feeds into the
other activities to inform and revise their outputs.

Table 1 lists the four design activities and provides examples of the outputs for the 'design for all'
approach.

Lable 1 - Desisnactivitics and examiales.af

Activity Outputs from design activitie
1) Identify the intended users and the context of use a) All the potential users who are|to be|part of the
intended user population are\idéntified.2

b) Users with the most diverse needs, characteristics,
capabilities and preferences are inclyded to the
greatest extent possible.

c) Variation insthe relevant charactefistics and
capabilities-of the users is described.

d) Othersaspects of the context of use (goals, tasks
and{environment, including the end-t¢-end chain
oflusé) are identified and described.P

2) Analyse, understand and describe the needs, a) _User needs, characteristics, capabjlities and

characteristics, capabilities and preferences of the preferences are comprehensively ident|fied.c

int¢nded users, so that they can be incorporated into

the|requirements specification b) Existing problems and deficiencies thaf need to be
addressed are identified.

c) Applicable regulations and design| guidance
relating to accessibility that should lpe followed
are identified.

d) User requirements are specified that, [if met, will
satisfy the needs, characteristics, capapilities and
preferences of the whole user populatign.

a  |The intended user population includes people not currently using the product or service because it presen{s barriers to
usejas well as people who@realready using the product or service.

b [Achieving accessibility at the point of need is typically dependent on sequential delivery in the end-to-¢nd chain on
which use depends~These dependencies are identified as part of the context of use.

¢ |User needs, characteristics, capabilities and preferences include those related to accessing (including phykical access),
understanding.ahd using a product or service, where ‘use’ should provide both ease of use and enjoyment. Fqr example, a
person who'prefers captions to sign language should be able to enjoy captions.

d  |Protetypes (that can be of varying sophistication) can provide an effective basis for evaluation by users.

©IS
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Table 1 (continued)

Activity Outputs from design activities
3) Produce solutions to meet the user requirements a) The overall structure and strategies that will
accommodate the widest range of users are
decided.

b) The ways in which multiple means of information
presentation and operation will be provided are
identified.

cl Decisions—are-made-about-whether and where a

single solution can be adopted without poter]tial
for adjustment and where individualization| to
meet specific user needs will be impleménted.

d) Existing information and data are used to devglop
design solutions.

e) Specific candidate solutions,/iricluding prototyjpes
that are testable, are implemented and evaludted
from the perspective-<0f diverse users and| by
involving users to the greatest extent possible.

f) Iteration and improvement take place in response
to feedbackd{pom evaluation(s).

4) Evaluate solutions against the users’ needs, charac- |a) Evaluation™Mrom the perspective of the widest
teristics, cqpabilities and preferences and against the range of\users takes place, starting at the earljest
user requirements stages’ of design (concepts) and continues| as
design develops.

b)}\“Users are involved directly in evaluation.

c¢) Feedback from evaluation is used to drive iteragion
of the design.

d) Evaluation is used to demonstrate conformity
with user requirements for the widest rangg¢ of
users.

a2 The intgnded user population includés people not currently using the product or service because it presents barriefs to
use, as well 4s people who are alreadyusing the product or service.

b Achievipg accessibility at the point of need is typically dependent on sequential delivery in the end-to-end chai on
which use d¢pends. These dependencies are identified as part of the context of use.

¢ User negds, characterigtics/ capabilities and preferences include those related to accessing (including physical acc¢ss),
understandipg and usingiaproduct or service, where ‘use’ should provide both ease of use and enjoyment. For example, a
person who prefers captipns to sign language should be able to enjoy captions.

d  Prototypes (that'can be of varying sophistication) can provide an effective basis for evaluation by users.

Each activityds also integrated into the overall design process that is in use, as appropriate.

6.3 User input to activities
The focus on the user is central to the conduct of the activities.

Representatives of the intended user population are an important resource contributing to the design
activities. Examples of potential roles include:

— asasource ofinformation about the current use (and non-use) of products and services; information
can be gathered about problems and difficulties and about positive experiences;

— contributing to the identification of the user needs, characteristics, capabilities and preferences and
the specification of user requirements;

10 © IS0 2021 - All rights reserved
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— providing feedback on proposed solutions, starting at the very earliest stages of development, when
ideas and concepts can be evaluated, and proceeding through the evaluation of increasingly mature
prototypes until the finished product or service is delivered.

Other resources that allow the users’ interests to be addressed can be found from existing sources of
information, such as:

— customer profiles;

— help desk reports;

dot s L | L. 2N Y 3 L £l HPw 3 £l L 4 i t d
— [CataSCTS OaSCO U T CSCAaT CIT, PT O VIUTITS HTITOT HTAaCIoT apb Ot tIrc v ar TacrUTr T circCIrar attq T1STICS an

capabilities of users;
— |standards and guidelines supporting a design-for-all approach for accessibility;

— |expert advisors and consultants.
6.4 Understand and identify the users and the context of use

6.4{1 Scoping

Each project needs to identify its scope based on the organization's strategic approach to arf accessible
outfome.

6.4)2 The importance of users

When implementing human-centred design to achieve accessibility, the focus is on the identfification of
thelintended users, including the identification oficurrent non-users who should be included. This is to
enspre that the diverse range of needs, characteristics, capabilities and preferences of the wjdest range
of yYsers, and the identification and description of their diversity and their range of capabilities and
chafacteristics, are taken into account.

6.4{3 User groups

The users who need to be cpnsidered are the people who are going to interact with the [product or
seryice that is being desighed. These users include potential users who are not currently using the
profluct or service.

Thqg users can be:
— |users produeing an output;

— |users notproducing an output, but who use the output that is produced (a typical example is use of
a serwyice output);

— |support users, where users have a role in ensuring that products and services continue fo function
(e.g. in delivering support, administration, training or maintenance);

— other users, persons who can be impacted by the use of the product or service but do not interact
with it directly or indirectly (e.g. people who are in the environs when the products or services are
being used).

All the different roles that people can have in relation to the product or service should be identified and
included within the population of users whose needs have to be satisfied by the design.

Users should be classified into groups based on their different goals, tasks and roles, and the different
environments in which they are using the product or service. User groups should be described in
terms of their needs and preferences and the ranges of their characteristics and capabilities; these
include physiological and psychological capabilities and individual differences, and physical, sensory,
psychological and social factors. In all user groups the diversity of users should be represented. It is

©1S0 2021 - All rights reserved 11
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important to clearly identify what is relevant for accessibility and usability in the description of each
user group, taking account of the widest range of characteristics and capabilities in each group. This
information, together with the rest of the information about context of use, forms the basis of the user
requirements specification.

NOTE It is important when considering the widest range of users to recognize that users with disabilities
can have the same needs, characteristics, capabilities and preferences as other users.

6.4.4 Requirements specification

The analysis of the diverse user needs should be translated into user requirements specifications. The
user requirements are based on the intended outcomes of interaction for the identified user grougs in
specified cpntexts of use.

—

The user requirements specification provides an explicit statement that is developed inconjunct
with, and fprms part of, the overall requirements specification.

on

The user requirements should be reviewed by the interested parties, including représentatives offthe
intended ufer groups.

6.5 Produce solutions to meet the user requirements

6.5.1 High-level approach

Decisions pbout the architecture of the solution depend upon"trade-offs between many factors,
including:

— organisational policies for achieving accessibility outcomes;
— markef opportunities;

— technigal options;

— specific legislative issues;

— end-tofend chain accessibility issues;

— cost cdnsiderations.

Depending| on the scale and €emiplexity of the design problem, the development of solutions can go
through a §eries of phases.

The phase$ involve expanding the understanding of the context of use; understanding the diversity of
the users' heeds, capabilities, characteristics and preferences; developing more detailed requiremgnts
based on the strategic solutions adopted to meet high-level requirements; and user-focused evaluafion
of proposefl solutions, to provide feedback that can be used to refine the design.

L

widest range of users should determine the architecture of the solution.

EXAMPLE There are high levels of diversity within the user groups and they differ from each other in terms
of the ways in which they will use a product; for example, a population of young people, including young people
who rely on carers, but all of whom want to be as independent as possible, and a population of retired people who
wish to maintain their independence. The decision has to be made as to whether to develop a single product line
which will meet the needs of the intended users, or whether to treat them as different market segments whose
needs are met by separate products based on a common core.

12 © IS0 2021 - All rights reserved
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2 Developing the solution

Having identified the strategic form of the solution(s), decisions can be made about how to implement

it. T

hese include:

— making decisions about the extent to which a solution based on fixed parameters, without potential
for adjustment, will be adopted, and making decisions about how the extent of potential for

individualization to meet individual user needs will be implemented (see ISO 9241-129);

EXAMPLE 1
order to accommodate individual differences in hearing and differences between and within t

The sound volume of spoken instructions used on consumer products is adjustable in

he auditory
is based on

6.5

Aftg
are

EXA
read
for
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determining the required signal-to-noise ratio that will accommodate 95 % of 80-year-olds in
environment to set the maximum volume, and the signal-to-noise ratio that will meet the(heed
percentile of 20-year-olds in the quietest environment to set the minimum volume.

identifying the multiple forms of interaction that will be supported in the splution.

NOTE Any interactive system will include, within the user groups for which it is designed,
very different physical, sensory and cognitive abilities and needs. Providing selutions that supp
means of interaction increases the probability of making a product, system or service acceg
greatest extent possible. (See ISO 9241-171 and ISO TR 22411.)

EXAMPLE 2  Anonline document presented on screen can be used by a screen reader (assistive
enabled by the user) to generate braille or to generate output ini the form of synthesized speech.
in the document are accompanied by a textual description of the image. The textual description i
in the software using the ‘alt text’ or ‘long desc’ tag in HTML:code.

EXAMPLE 3  In addition to offering a banking servite online, based on the presentation of
on screen (interoperable with screen readers) and<data entry via a keyboard, other options a
including a telephone-based person-to-person serwice and a paper-based service that relies on s

3 Detailed design decisions

br the decisions about implementation, more detailed design decisions can be made. Thes

based on existing information anhd data, including standards, guidance and input from us
MPLE The design of a tieket machine uses anthropometric data that shows the limits of

B-year-old children, all of\whom are expected to use the machine. A decision is made to accon

the noisiest
of the 10th

people with
ort multiple
sible to the

technology
Any images
s embedded

nformation
e available,
irface mail.

e decisions
ers.

tomfortable

h for the 5th and 95th percentiles of the adult population up to the age of 90, for wheelchair users and

modate the
ights.

TS and using

varifation in comfortable réach by duplicating the controls that need to be reached at two different h¢

6.5/4 Evaluatiomas design progresses

As potential solutions are developed, they should be evaluated from the perspective of the dliversity of
users.

NOTE Intended users can participate in evaluations, starting at the earliest stages with mock-u

profotypes that increase in fidelity, until working versions of the design are available for evaluation.

6.5.5 Iteration

As designs develop, the iterations are refined and improved on the basis of feedback from evaluation.

6.6

6.6.

Evaluation

1 Evaluation from the earliest stages

Evaluation from the perspective of the widest range of users takes place, starting at the earliest stages
of design (when concepts are being developed and compared) and continues as the design develops up

toa

©IS

nd including evaluation of the design once it is in use.
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6.6.2 Focus on evaluation from the user’s perspective

Two widely used approaches for evaluation from the perspective of users are:

a) user involvement;

b) inspection-based evaluation (audit-based).

Evaluation based on user involvement can take place at any stage of development. User-based evaluation,

in addition
with the de

to identifying problems, can demonstrate the positive aspects of and degree of satisfaction
sign and contribute to the development of new ideas.

Inspectiontbased evaluation uses general guidance on accessibility and usability, heuristics, test

practice, g

judgementp are made.

Inspection

uidelines and standards and relevant regulations to provide criteria against lwhich

should be carried out by people with expertise and experience in accessibility @nd usabillity,

and in the contexts in which use will take place. Inspection can be used to identify major issues and it

focuses onfidentifying problems.

6.6.3 Iteration and feedback

Feedback firom evaluation is used to drive iterations of the design by identifying areas that neefl to
change to mmeet user needs. It can identify opportunities for improvement and even help to satisfy ndeds

that had nd

6.6.4 Copformity assessment

Evaluation

requirements for accessibility.

t previously been identified.

data can be used to demonstrate that the\ object of evaluation meets specified @iser

14
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