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reword

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.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.bée“in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy
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5 document was prepared by Technical Committee ISO/TC 173, Assistive products.
5t of all parts in the ISO 21801 series canbe found on the ISO website.

feedback or questions on this docuiment should be directed to the user’s national standa
plete listing of these bodies can'be found at www.iso.org/members.html.
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Introduction

Cognitive impairment can affect anyone. It can be temporary or permanent. Cognitive impairment
might affect a person’s ability to

can cause problems recognizing words, pictures or other visual input),

sound,

or difficulties multi-tasking),

perceive information including visual, auditory and haptic (e.g. reduced visual perception which

sustain, direct and divide attention (e.g. reduced ability to filter unwanted stimuli, such as light or

registg
knowl

orient

execut]
strateg

think
causal

unders
lapses

Activity lin
significant]
(UD) apprd
and princi
environme

Mainstrea
assistive
technologi
widest ran
and envirg
compreher

rand store information and retrieve it as needed, including: store and maintain new episo
bdge and skills, and retrieve and maintain former episodes, knowledge and skills,

commuinicate, including understand and express oneself both verbally and non-verbally,

ite oneself, and navigate spatially and topographically,

e activities, including solve problems; organize; plan; hold on to a plan-or'strategy and cha
by when appropriate; initiate, carry out, and terminate activities appropriately,

hnd reason in an abstract manner (e.g. understand generalizations and associations
connections), or

tand and manage numbers and time (e.g. calculate or comiprehend concepts of money, siz
of time).

hitations and participation restrictions for people'with cognitive impairment can be redu
y through the design of systems and the built environment. The adoption of Universal De
aches in standards and policies is key to fagilitate access to mainstream systems. Strate
bles consistent with the UD approach strive to promote features in systems and the }
nt that are functional and comfortable*for everyone.

systems are often considered:to be more affordable and socially acceptable t

pT‘loducts. Unlimited access to mainstream technologies and systems, including informa

s, contributes to the inclusionof people with the widest range of cognitive needs, in

es,

nge

and

L, O

ced
bign
bies
uilt

han
fion
the

pe of life situations. Knowledge about the widest range of cognitive needs and how activities

nmental factors can be modified to increase participation is extensive but not eas)
d and transfer to_the ‘design and delivery of systems. Designers and manufacturer

mainstream systems who are dware of those needs can significantly contribute to accessible and us

systems.

Although n

amed cognitive ‘accessibility’, this document also adopts the concept of ‘usability’ to eng

that desigi principles' are based on the unique experiences of users rather than on assumption

human abi

This docun

ities,

nént is structured around three concepts, each presenting a set of guidelines:

y to
5 of
hble

ure
s of

Action

Motivation and focus;

Representation and understanding;

This document is a general guideline on cognitive accessibility for all systems. In a specific domain
or in a specific context there, can be more detailed standards and guidelines addressing cognitive
accessibility, see References [5] and [6].

It is important to engage people with cognitive impairments and their significant others, in the
development of mainstream and assistive products for people with cognitive impairments.
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Cognitive accessibility —

Part 1:
General guidelines

1
Thi

Scope

5 document presents guidelines for the design and development of cognitively accessib

including products and services and built environments.

Thi

disgbility.

Within the broad field of accessibility, this document is limited to (guidance related t

acc

pssibility.

e systems,

5 document is relevant to mainstream systems as well as those designed spécifically for geople with

d cognitive

NOTE1 Itacknowledges, however, that diverse sensory perceptions,can impact cognitive accessibfility.

NOTE 2  While the following guidance in this document can berefit'all users, it is included here bedause failure

to fq

Thi

5 document is relevant to all types of systems. Howeyver, some particular recommendatio

be followed for some types of systems:

user manual);

Some of the guidance applies to systems containing some level of computer-based proce
microwave oven or an [CT-systemn);

individualization (e.g. an@pplication in a smart phone);

Some guidance applies to combinations of the above.

Normativeaeferences

Thdre are no-nérmative references in this document.

3

For

Térms and definitions

llow it could lead to barriers that would prevent some potential users from being able to use the slystem at all.

hs can only

Some of the guidance is relevant to a fixed\system (e.g. a non-computerized consumer pfoduct or a

bsing (e.g. a

Some of the guidance applies to systems that use advanced computer processing thdt supports

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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3.1

accessibility
extent to which products, systems (3.5), services, environments and facilities can be used by people
from a population with the widest range of user needs, characteristics and capabilities to achieve
identified goals in identified contexts of use

Note 1 to en
[SOURCE: I
3.2

try: Context of use includes direct use or use supported by assistive technologies.

S0 9241-112:2017, 3.15]

cognition

mental actjons or processes of acquiring knowledge and understanding through thought, experie

!

and the se

Note 1 to eq
non-verbal)
with global
and self-reg

3.3

cognitive accessibility
Fhich systems (3.5) can be used by people from a population with the widest range of fiser

extent to v
needs, cog

3.4
haptic
relating to
the senses

Note 1 to e
area of hapf
mechanical

3.5
system
product, se

[SOURCE: ]
3.6

time manjgement

mental fur
and activit

Note 1 to entry: This-deéfinition is taken from Reference [9].

3.7

ses

try: Specific cognitive functions include; perception, attention, memory, linguistic funetions (ve
reasoning, planning, problem solving, decision making, reading and calculating. Cognition inter
mental functions (e.g. consciousness, energy, motivation) and affective functions(e.g. emotion, n
ulation).

hitive characteristics and capabilities to achieve identified¢goals in identified contexts of

the sense of touch, in particular relating to the perception and manipulation of objects u
of touch and proprioception

itry: While there is no difference between haptic and tactile in most dictionary definitions, in

ics, researchers and developers use haptic tg include all haptic sensations, while tactile is limite
stimulation of the skin.

rvice, or built environmentorhany combination of them with which the user (3.7) interac

SO/IEC Guide 71:2014, 2.1

ctions of ordering events in chronological sequence, allocating amounts of time to ev{
es

nce,

bal,
hcts
ood

use

bing

the
d to

bnts

user

individual who accesses or interacts with a system (3.5)

[SOURCE: 1
3.8

SO/IEC Guide 71:2014, 2.2]

user profile

set of user

requirements stored in a way that it can be re-used by a system (3.5)

4 Implementing the recommendations

In order to

implement the recommendations in this document,

a) the ability to follow each recommendation in the document shall be determined;

2
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b) anyrecommendation determined not being able to be followed shall be justified;
c¢) anyrecommendation being able to be followed but that is not followed shall be justified.

This implementation can be evaluated by self-assessment, or by an assessment carried out by
another party.

Annex A provides assistance in documenting the implementation of the recommendations in this
document.

5 Motivation-and focuc
IVAUVIVARVIVUIL A1l 1ULvCuUuY

5.1 General

Peopple differ markedly in their means of engagement or motivation to learn or torperform a fask. There
arela variety of factors that can influence individuals including neurology, culture, personal relevance,
subjectivity, and background knowledge. Some people are highly engaged-by. spontaneity gnd novelty
thle others might feel disengaged or even frightened by those aspects, preferring a strict routine.
There is no single means of engagement that will be optimal for everyone;so providing multiple options
for engagement is essential.

5.2 Means of motivation

5.2]1 Recruiting interest

Theg system should provide options for recruiting interest. People differ significantly in what interests
them and this changes over time. A person’s interésts might shift with age, the gaining of n¢w insights
or activities, or changes in the environment.

NOTE1 A way of recruiting interest and engagement is to highlight the usefulness and to dem¢nstrate the
relefance of the system.

NOTE 2 It might be useful to find altérnative ways of recruiting interest, since recruiting interest leads to
atteption and attention leads to engagement.

NOTE 3  Ifthe system does notinterest people, it might not be used.

5.2/2 Individual optiens

The system should optimize individual options. Once a goal for a system has been determingd, options
can|be given on how to access and how to use the system. Options can be related to context, uge, support,
or means of aclieving the overall objective of the system.

NOTE 1, {"Optimizing options is not about presenting as many options as possible, it is about preseriting a set of
megdningful and appropriate options.

NOTE 2  Options are a way of maximizing the chances of success. People are more likely to succeed in using the
system when there are meaningful options.

NOTE3  Seealso ISO/IEC Guide 71:2014, 8.2.5.

5.2.3 Autonomous use

The system should support autonomous use. In situations of individual use or in cooperation between
individuals, means to provide autonomy for each individual is important.

NOTE1 Some people might always need support from either humans or assistive technology to achieve the
desired outcome.

NOTE 2  Ifthe use of the system is likely to involve cooperation, means for cooperation might be useful.

© IS0 2020 - All rights reserved 3
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5.2.4 Usefulness and relevance

The system should optimize usefulness and relevance. People find different qualities useful and
relevant. Usefulness draws on how relevant and valuable the system is for people.

NOTE Usefulness and relevance can be dependent on personal preferences, lifestyles, contexts, socio-
cultural aspects, age and ability.

5.2.5 Level of abstraction

The system should provide options for the level of abstraction. Any design uses some level of abstraction.
People might have difficulty with both high and low levels of abstraction.

EXAMPLE 1|  People using digital maps and support for wayfinding can switch between satellite (real"wdrld)
presentatiops, map view and text view. The detail shown in both satellite and map view can be inetreasefl or
decreased Hy zooming in and out.

EXAMPLE 2  Orientation with the help of arrows pointing the direction at intervals is more/abstract compgred
with follow{ng a continuous painted line on the floor.

5.2.6 Fo¢us on the desired outcome

The system should support sustained focus on the desired outcome. Qver-the course of any sustained
usage, theile are many sources of interest and engagement that compéte for attention and effort.

NOTE1 Yome people depend on support to remember their initial goal or to maintain a consistent visidn of
the rewardg of achieving that goal. For these people, it is useful to build in periodic or persistent remindeys or
prompts of both the goal and its value, in order to sustain effort and’concentration in the face of distraction.

NOTE 2  The goal can be displayed in multiple ways and at-different stages. Long-term goals can be div|ded
into short-t¢rm objectives or tasks.

NOTE3  The desired outcome can be visualized and‘supported in different ways

5.2.7 Ch£llenge by varying demands and resources

The system should optimize challenge:by varying demands and resources. People vary in what
motivates them to do things. They\respond to different challenges and they respond to challenges
differently]

NOTE1  The right level of challenge is useful for maintaining interest. Engagement and motivation cah be
maintained|by providing a balanced and varied range of challenges and resources.

NOTE 2 ifferentiation’in degrees of complexity or difficulty, availability of alternatives, degrees of freeflom
in performance, and @ccess to appropriate resources can be tools for optimizing challenge.

5.2.8 Self-régulation, self-assessment and coping

The system should provide options for self-regulation, self-assessment and coping. People might have
difficulty regulating their own emotions and motivations. Careful assessment of the design solutions’
impact on an individual’s emotions and affect can assist with self-regulation, self-assessment and coping.

NOTE Self-regulation of emotions can be affected by the design of the system.
EXAMPLE1 An option to undo a previous action or a previous decision is self-regulatory support.

EXAMPLE 2  An overview before accepting a purchase, or a warning before a known risk factor might support
self-assessment.

EXAMPLE 3  Features and functions that help people monitor and reflect on their usage and levels of success in
use will help them to recognize both difficulties and progress. Access to statistics and results, or other kinds of
positive or negative feedback, and reports on changes can be helpful.

4 © IS0 2020 - All rights reserved
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5.2.9 Unintentional triggers of inappropriate reactions
The system should avoid unintentional triggers of inappropriate reactions.
NOTE Design that intentionally interferes with self-regulatory processes, or that attempts to coerce people

to make decisions or take actions that are inappropriate for or detrimental to them is unethical. However not all
intentional interference with self-regulatory processes is unethical.

5.2.10 Differences in coping abilities

The system should provide means to meet individual differences in coping abilities. People have
different coping abilities and strategies. They also have different abilities in adopting strdtegies that
will enhance their coping skills.

NOTE1 Coping skills and strategies might include reminders, models, checklists, examples|as well as
adjystable settings, personal profiles, support or guidance, etc.

NOTE 2  See also ISO/IEC Guide 71:2014, 8.2.5.

5.2/11 Self-determination and confidence

The system should optimize for self-determination and confidence, Success in usage and ajitonomous
usage in particular, builds self-determination, pride, trust and confidence in the system.

5.2]12 Threats and trust

The system should minimize threats and maximize>trust. Psychological barriers in a dystem can
exigt in the form of threats that inhibit or prevent'people from usage, or decrease self-detdrmination,
ind¢pendence and satisfaction.

NOTE1 These barriers can exist as intrinsic feelings even when no physical threat exists. Some design
patlerns and shapes can be regarded as threatening by some people. It is beneficial if design, cpncepts and
confent are used to build trust.

NOTE 2  Design that contributes to thereduction of potential threats creates trustworthy systemsd.
EXAMPLE Examples of knowifeatures that, in some situations, can be regarded as threateningfinclude
— | haptic: sharp angles, uncomfortable textures, hot or cold surfaces,
— |audio: continuous nbises or beeps; buzzing from machinery,

— |visual: excessive information displayed with poor typography, shapes with sharp angles.

5.2]13 Accessibility and safety

The systém should avoid enhanced accessibility compromising safety. It is important that solutions
des|gned to increase accessibility do not result in loss of privacy, increased risks to persongl safety or
security, or the stigmatization of individuals.

5.3 Focus, attention and feedback

5.3.1 Objectin focus

The system should clarify the object in focus. It is important for the user to understand which object
or feature is intended to be in focus. Different means of drawing attention to the intended focus can be
used and preferably consistently.

NOTE1 Focus is often drawn by visual cues, but visualization is often not enough to ensure perception of
focus for all people in all situations. Other means such as sound or haptic cues might be needed.

© IS0 2020 - All rights reserved 5
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NOTE 2
EXAMPLE 1
EXAMPLE 2

EXAMPLE 3

5.3.2 Sh

1-1:2020(E)

Focus is useful in processes where a logical order of interaction or presentation is present.

Insufficient colour contrast can cause difficulties perceiving what is in focus.
A visually and haptically highlighted button can provide clues as to what might be in focus.

Calling the user’s name might help that person to focus on a relevant object.

ifts in focus

When a new object is supposed to be in the user’s focus, support should be provided for the user to shift

focus from,

NOTE |
order to foc

5.3.3 Ing

The syster
might prev
changes in
NOTE1 §

NOTE2 1
on the inten|

NOTE3 |
moving
sounds
irrelev

automs

long pr]

5.3.4 Fe

The syster
providing

balance an
orjustto b

flickering objects,

complelx or unclear demand, and

Eformation about present location is often useful to assist users to change focus from one-obje

1s on the next. This can be supported by design that emphasizes both the previous and the new fog

idvertent changes of focus or division of attention

h should avoid features that inadvertently change focus or divide attention. Distract
ent people from fulfilling a desired task. Design strategies aimed atavoiding inappropn
focus and attention are important.

nvironmental conditions can result in people losing attention.

osing focus is related to losing interest and some users have gignificant difficulty maintaining f
ded target.

(nown features that might divide attention could include
objects or movement in an interface,

hint or illogical content,

ted actions outside the user’s control,

bcesses that cannot be'paused.

bdback

h should provide relevant feedback. Feedback should be provided at all stages, with
feedback being the exception. Providing people with relevant feedback is often a mattg
1 timing. People need feedback to know the outcome of a task, when something has happe
eredassured that they are progressing as expected.

Ctin
cus.

ons
iate

cus

not
r of
ned,

NOTE
EXAMPLE

Determining what type of feedback is appropriate is a useful design consideration.

Feedback can be:

Positive: Aiming to engage and motivate. Providing reassurance to the user.

sound feedback/rewarding click. Presenting options.

Negative: Alerting the user to possible errors.

© IS0 2020 - All rights rese

Neutral: Displaying what has happened. Summarizing activity or presenting current status and values, e.g.

rved


https://standardsiso.com/api/?name=180d149697277fcd888bb32c892d7074

6

6.1

1SO 21801-1:2020(E)

Representation and understanding

General

People differ in the ways that they perceive and comprehend information presented to them. Different
needs require different ways of approaching content. Some people might simply grasp information
faster or more efficiently through audio or visual aids rather than text. Learning and transfer of
learning occurs when multiple representations are used, because it allows people to make connections
within, as well as between, concepts. Words, symbols, numbers, and icons are semantic elements used
to present information. In short, there is no single representation that will be optimal for everyone, so

pro

Ded
bet
areg

6.2

6.2

The
tha
per
sho

NO7
are

NOT

comprehension for all people.

NOT

6.2
Thd

NOT
EXA

viding options ror representation 1s essential.

oding of words, symbols, numbers, and icons is a more or less automatic progess t
veen people. For people struggling with automaticity, the result is a higher cognitivé loag
duced ability in information processing and comprehension.

Multiple means of representation and understanding

1 Simplify the language — Dealing with words

system should simplify the language — dealing with werds. Systems presenting i
exceeds the language comprehension of the user candnterfere with their understsz
formance. The vocabulary used should be as easy as possible to understand and compli
1ld be explained, in a way that doesn’t interfere with reéadability and comprehension.

E1 Unusual words, abbreviations, idioms, jargon, ggoorly constructed sentences and grammg
known to cause reading problems.

E2  Other representations than text (e.g. pictégrams, video, audio) might be needed to ensurs

E3 SeealsoISO9241-112.

2 Simplify the language — Dealing with symbols

E Logotypes and_pictograms can help to find information.

MPLE Pictograms showing the open/close-door buttons of elevators, see Figure 1

hat differs
| leading to

hformation
nding and
rated word

itical errors

clarity and

system should simplify. the symbolism. Non-linguistic features (pictures, animations, videos,
standardized pictograms, ete.) can be used to clarify or substitute linguistic information.

a) Chinese pictograms b) Pictograms designed within the

universal design tradition 2

a Reference numbers: IEC 60417-5555, referent: Tape running direction and IEC 60417-5554, referent:
Still mode.

©IS

Figure 1 — Examples of pictograms for open and close buttons of elevators.
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6.2.3 Simplify the message structure

The system should simplify the message structure. The use of well-constructed sentences and
commonly used vocabularies will increase understanding.

It is recommended that the system has a clear structure and divides information. A clear structure
and syntax increase the probability of comprehension. Well-structured information supports
comprehension.

NOTE1 Itis often useful to divide information into chunks such as paragraphs, chapters, sections in text, or
chapters in videos. Chunks make it easier to process and comprehend pieces of information and to return to the
task when g Tt T ; 9000 i i i ifyig the
message strjucture.

NOTE 2 It is often useful to sort information hierarchically, for example using headers and sub-header|s or
sections andl sub-sections. Hierarchies make it easier to understand relations in information.

NOTE3  The order of presentation is often relevant. For people with difficulty sustaining attention [and
engagement, it can be beneficial to present the most important information first.

NOTE 4 onsidering the sequencing of information that is presented might be useful/This can include taking
into account the history and context of where information is being presented.

NOTES5  Rrovision of contextual information prior to information that needs to be understood in context mlight
be a useful §trategy.

EXAMPLE The system reminds the person that today is the day £o.go to day care prior to reminding the
person to gét ready to go.

NOTE 6 It might be useful to provide a summary for a long text:

NOTE7  Jeealso SO 9241-112:2017, 6.3.2.

6.2.4 Understanding across language barriers

The system should promote understandingac¢ross language barriers. If a system is monolingual, pegple
not familiar with the chosen language will face problems or even find the information inaccessible.

NOTE ross-linguistic solutions increase the range of potential users. Providing alternatives in the form
of different{language versions is a wayJof addressing barriers, but the number of supported languages is often
limited. If flill versions are not pdssible, it could be useful that at least the critical information and termg are
explained.

6.2.5 TlInslation processes

The systen shouldsupport translation processes. Digital information can be translated by automgted
translatior] services. Simplifying the language can increase the quality of the outcomes from dquch
translatior] processes.

6.2.6 Options for finding information

The system should provide and optimize options for finding information. It is important that systems
provide appropriate cues to assist people in paying attention to important information or finding
required information.

NOTE Headers, menus, tabs, search-functions, links, and indexes can help people find information.

6.2.7 Equal opportunities for comprehension

The system should make available equivalent presentations of information to support comprehension.
Text is a common media used for providing information, but not all people comprehend text easily.
Different modalities and formats, such as visual, audio or haptic, can be helpful to provide opportunities
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for comprehension. The availability of alternative media and modalities can provide opportunities to
enhance comprehension.

NOTE1 It might be useful for people to transform information from one modality to another, such as
converting text to speech, speech to text, text to braille (touch).

NOTE2  Seealso ISO/IEC Guide 71:2014, 6.2.10.

NOTE3  SeealsoISO 9241-112:2017, 6.4.2.

6.3 Spatial orientation and understanding of values and sizes

6.3]1 Entities and sizes QQ/Q

The system should provide means for comparing entities and sizes. People mlg{ll/ hav¢ difficulty
understanding and comparing entities and sizes. Design should incorpora 'bt'rategies to support
people to understand and compare entities and sizes. '\Cb

NOTE Abstract information can be transformed into information that is meseqiﬁeaningful for thq person, see

Figdre 2. \Q3

EXAMPLE1  Colour coding of measuring cups can be used to better uéerstand different quantitjes used in a
recipe, e.g. ared cup can be smaller than a blue cup. Q

EXAMPLE 2  Degrees of temperature can be presented alongsian isual display of the kinds of clothes to wear.

EXAMPLE 3 A person takes a loan but in order to pay i\Qck, a change in daily activities and associated
expenditure is needed. The changes are presented visually@llowing the current situation to be compared with a

pot¢ntial new situation, see Figure 2. QA

fidemaid

. .
[
Theatre Theatre

@ @

Travel

@eee treee

Going out

‘ . .
! i Grandchildren
!
| Football I Football '

o |

Figure 2 — Visual presentation of activities and spending in relation to a bank loan.
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6.3.2 Scales and relative values

The system should provide means for understanding scales and relative values. Designers should aim
to support people to easily recognize and comprehend patterns, changes and relationships between
scale, proportion, or quantity.

6.3.3 Position in space

The system should provide means for understanding position in space. If the understanding of position

in space is important, then the design should help people to understand position of oneself, other
persons or other nhjprtc and functions

NOTE Maps, positioning systems or signs can be used to provide information about position. LandmarHis or
the position of other persons or objects can provide cues about position.

EXAMPLE GPS and a map in a mobile phone can help people understand position.
6.4 Simple, understandable and logical design

6.4.1 Logical and consistent design

The systenp should use a logical and consistent design. It is important touse concepts, patterns, designs,
and typography consistently within a whole system. When this is done, people can intuitively do|the
right thing|or predict what the right action is, without having to think too much. When people can dfaw
on experience and familiarity with a system, the cognitive load is\reduced.

6.4.2 Bakkground knowledge

The system should activate or supply background knowledge. When designs draw on previous
experiencd or knowledge, rather than presenting something completely new, it can be easier for|the
user. This is particularly the case when dealing with abstract concepts.

NOTE 1 se of prior knowledge decreases the'cognitive load compared to learning something new.
NOTE 2  Information is more likely to beunderstood if it is presented and communicated in a way that priFes,
activates, of provides pre-requisite knowledge. Systems that are simple, understandable, and logical can aflopt
linking or bfidging strategies to suppprt-the user to go from the known to the unknown.

NOTE 3 [[lrawing on prior knowledge minimizes the need for additional information, training, and learning.
|

NOTE 4 tentions to break-with people’s expectations can be followed with extensive testing to assure [that
the system performs as well'ds or better than it would when conforming to people’s expectations.

6.4.3 Transfer.and generalization

The systenh should maximize transfer and generalization. People often need to transfer and generglize
knowledg o’ new _domains and new contes 0 0 e _previg knowledge in new situationk. A
system that allows people to reuse something already known to work out what to do is usually simple,
understandable and logical.

NOTE See also ISO/IEC Guide 71:2014, 6.2.2.

6.4.4 Understanding underlying concepts and ideas

The system should provide options to understand underlying concepts and ideas. People differ in
their ability to understand broad concepts and principles and their application in systems. A lack
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of understanding or misunderstanding of underlying concepts and ideas can prevent proper and
efficient usage.

NOTE The aim is to acquire a global understanding of the ideas, concepts, critical features and relationships
between them that are in the system.

EXAMPLE Money is withdrawn from a travel card when presented to a ticket machine and the amount of
money withdrawn is calculated based on the number of zones travelled. Understanding the concepts of pre-
loading money on a card, travel zones, and pricing structures, assists in planning and completing travel with a
travel card.

6.4/5— Complexity

The system should minimize complexity. The level of complexity of a task or system has a'difect impact
on yser performance. Complexity also contributes to user errors.

NOTE1 When designing a system, it is often useful to consider how to
— | simplify the performance requirements,

— |minimize unnecessary complexity and steps, and

— |allow for adjustment of speed in interaction

NOTE 2  Simplification and minimization of complexity often necéssitates a complementary procegs of guiding
and|helping people. Where there is a possibility for misunderstanding or making mistakes, some|people will

mispinderstand or make mistakes.

NOTE3  Seealso ISO/IEC Guide 71:2014, 8.2.4.

7 |Action

7.1l General

Peopple have different cognitive neéds for how they initiate and take action. Action involvgs strategy,
praftice, and organization, of which there is a diversity of approaches. There is no single form of action
that will be optimal for everyone, so providing options for action is essential.

7.2 Means of expression

7.2]1 Customizable media for information, expression and communication

Thesystem should provide multiple customizable media for information, expression and comrhunication.
Unlgss there)is a specific reason not to, it is important to provide alternative and augmentdtive media
for [information, expression and communication. Alternatives reduce media-specific bdrriers and
proyide the opportunity for the user to make choices.

NOTE1 Some people perform significantly better in one media compared with others. People might also want
to practice using a specific media regardless of their performance.

NOTE 2  Since user preferences differ for each type of media, useful strategy can be to provide options for
people to customize the media used.

NOTE 3  People might want to use a combination of media (sometimes described as channels) to
— create information,

— publish information,

— receive information,

— express themselves, or
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commu

NOTE 4
illustration,

NOTE 5

nicate with others.

Frequently used media for presentation and expression include text, speech, video, picture,

animation, drawing, music, and dance/movement.

Frequently used media for interactive communications include text messaging, picture messaging,

discussion forums, telephone, videos, presentations.

NOTE 6

See also ISO/IEC Guide 71:2014, 8.2.1.

7.3 Organization, planning and time management

7.3.1 Go

The syster
achieve by

NOTE1 K
EXAMPLE 1
EXAMPLE 2

NOTE 2

7.3.2 De

The systen
might havg
making ca

Unambigu
choicein e

NOTE

providg

automsg

presen

7.3.3 St

The systen
strategic a

]:us options are not always possible, but, helping people make the appropriate decision or

Useful strategies to simplify decision-mmaking include the following:

guide and provide help through pgrocesses,

al-setting

h should guide goal-setting. People might need to establish goals for what they want to
using the system, or what they can afford to spend in terms of money, effort dnd time.

eople might need guidance for goal setting in a number of situations.
Desired outcomes, levels, values, achievements etc., differ.
Time or money spent can be related to the system.

boals can be used both as challenges and to establish attainable Jevels of some kind.

cision-making

bple
on-

h should simplify decision-making. Even when thére is only one logical thing to do, pe
difficulty taking that action. With two or more possible actions, the process of decis
be difficult or even disruptive for some people.

ich situation, respectful of their preferences, can be helpful.

unambiguous options,

te tasks or sets of tasks;

suggestions of what to do.

ategic activities

n should support strategic activities. The introduction and use of many systems requ
ctivities including planning, development, monitoring progress, and task completion.

requisite k

NOTE 1
by trial and

NOTE 2
and self-mo

Some people find it difficult to plan and develop strategies and, instead of planning a process, attempt

error or fail to reach a point where they can use the system.

Monitoring progress is often a matter of appropriate feedback, but also a matter of self-reflection

nitoring of progress. Improved use of a system can be dependent on information about what to do

differently, or information about current use or performance.

EXAMPLE

Self-reflection and self-monitoring can be supported by representations of progress, models for

self-assessment, examples from other users, and checklists.

12
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4 Options for strategic activities

The system should provide options for strategic activities. People depend on different means and use
different strategies for planning, strategy development, and monitoring progress.

NOTE 1 If possible, it can be useful for people to customize or adjust settings and properties for the system,
intended to support planning, strategy development and monitoring progress.

NOTE 2 Instructions, checklists, examples, templates, mentors can support people to plan and to develop
strategies.

7.3[5  Time constraints

The system should protect the user from time constraints. Since time is complex and“many people
facg problems with time and time management, it is important to only use time-based cong¢epts when
reqpired as an essential component, or when their use enhances the system.

If ti
ast

NO1
allo
rest

NO1
sub

7.3

Thd
med

NOT

7.3

The
chu
whyd
incl

NOT

7.3
The

pde morning, midday,afternoon, evening or night, or concepts like “in a while

me limits are essential, a default time covering the widest possible time range is import
he possibility to adjust time limits, or disable the time limit.

E1 Ifpeople exceed time limits in the middle of unfinished activitiesy@useful strategy is tha
vs them to continue the activity without losing the meaning of the previous actions or the dat3
Iming the activity.

E2
tasks.

If people perceive that a task will take too long, it is us€fulthat the task can be paused or

6 Time awareness

system should provide options for time perception. People might depend on differe
ins to help them process and use time.

E For specific guidelines for daily timé‘management, see ISO 21802:2019, 4.2.

7 Options for orientation to'time

system should provide pptions for orientation to time. Time is often divided into n

bn something is going-to happen or how long an activity will last. Other concepts for diy
”, “soon” or

)y

E For specifig'guidelines for daily time management, see [SO 21802:2019, 4.3.

8 Communication of time and time management

system should provide options to communicate time or preferences for time managem

mig

hthave difficulty expressing time and might have specific preferences about how to co

hnt, as well

the system
input after

divided into

ht kinds of

hanageable

nks. Intervals includingryears, months, hours, or seconds, are often used to help people ynderstand

riding time
“later”.

ent. People
mmunicate

regdrdaing tine- Sone might alSo eed to COMIMUITICAate SPeciiiC preferences Tegarding time management.
Instead of people having to adapt to fixed settings in the system, it is important to provide options to

use

NOTE

personally preferred ways of communicating time.
There are useful concepts to help people communicate time, including the following:

Different input methods and input modalities: If a system uses time in the format [hours:minutes],

itis possible

for people to express that time in many different ways. If the system can correctly understand different ways for

people to communicate time, it will be easier to use an input method/modality that a specific user

User preferences about time in user profiles: Complex time management can be simplified if
someone helping the user, can set a preferred profile and save it so that it can be re-used.
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— Reminders or calls for action: Some people depend on specific functions to help them either be on time or
finish a task in time. The option to set reminders and calls for action in task sequences, at different levels and
in mixed modalities can be helpful.

— Information for reassurance and confirmation: Information is often used to confirm time, for example
whether it is night or day or what the time is. The purpose of these reminders is not for people to initiate
or complete a task, but instead to provide reassurance. This can help some people experience, or relate to,
where they are in a timeframe.

7.3.9 Adapting time demands

The systenrshoutd provide options for adapting tinme denmands. Wierr SometiTing urnexpected rappens
or when aflditional information is provided, people often have to re-schedule or re-plan tasks’and
activities. Time-adaptation to such changes can be very difficult for some people.

NOTE1 There are some useful concepts to help users adapting to time demands including the following:

— Informption can be displayed/provided as soon as possible: The longer the time availablé-for're-planningf the
better. it is therefore useful to provide people with information that might affect previously made plars as
soon aq this information is known.

— If a sydtem can use known information to provide people with different and‘relevant options or call§ for
action, fit is useful that such options are presented.

— Forecagtsand predictions can be used to create awareness: If possible, people can benefit from being provided
with information about what might happen/what is likely to happen Se'that they can be mentally preparqd to
adapt tp time demands.

— A crisid response/management plan can be displayed: People might have prepared a personal plan that{can
be actiyated under specific circumstances. Sometimes, the provider of a system is better suited to propdse a
crisis response/management plan.

— Real-tilne monitoring and real-time support can be provided: A direct contact between people and a supgort-
functiop can help them to adapt to time demands}iespecially in complicated contexts.

NOTE 2 or specific guidelines for daily time-management, see [SO 21802:2019, 4.5.
7.4 Flexjbility and equal opportunities

7.4.1 Equality

The systemn should provide support to accomplishment of tasks in an identical manner wheng¢ver
possible of in an equivalent manner when an identical manner is not possible. It is important that
systems prlovide the sanre means of use for all users whenever possible, or an equivalent when not. To
accomplish these goals, flexibility is essential.

NOTE1  Iff the differences in how to accomplish tasks is considerable, there might be a risk that users wil] not
understand|if-accomplishment is achieved.

NOTE 2  Seealso ISO/IEC Guide 71:2014, 6.2.10.

7.4.2 Access to systems and interoperability

The system should optimize access to systems and interoperability. Interoperability between systems
(both mainstream and those designed especially for people with disability) is important to ensure that
users with specific needs can access and use the system.

NOTE1 Even when conforming to accessibility standards and guidelines, there might be people unable to use
the system as it is.

NOTE 2  If the system is, for any reason, closed and does not allow access to external systems (e.g. text

magnification software or portable CCTV), it is relevant that the closed system is designed for use by people from
a population with the widest range of characteristics and abilities.
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The ways of connecting systems or ensuring interoperability between systems and devices can be

standardized in domain-specific contexts. If incompatibilities between systems are known, it is important that

info

NOTE 4
EXAMPLE

7.4.

is
obj¢

NO1
asp
conf

NOTI

7.4

The
be
und

appfropriate solution is available. If the system contains pbligations in the form of decisions t

The system should provide alternative and multiple means of user interaction. It is importan

rmation about these incompatibilities is available to people.
See also ISO/IEC Guide 71:2014, 6.2.11, 8.2.7, and 8.2.8.

The use of software to automatically transform text to speech in a computer.

3 Alternative and multiple means of user interaction

Ol WaV L0 O plele O VILV O O W \/ O d cV

E1 [Itis often relevant that systems support as many simultaneous and alternative means o
ossible in order to support preferences or needs from the widest range of people and for the wid
exts and situations.

E2 Seealso ISO/IEC Guide 71:2014, 8.2.1.

4 Alternatives and decisions

system should clarify options and alternatives that can be“chosen and decisions th
aken. Choices, possibilities for adaptions, and options fer\settings or actions can be
erstand. If not clearly presented and explained, peoplédmight experience barriers eve

tthat there

e the same

interaction
est range of

at need to
difficult to
n when an
hat need to

be tfaken those should be presented as clearly as possible:

7.4)5 Default configuration and adjustable parameters

Theg system should provide default configuration and adjustable parameters. It is important to avoid
fixgd parameters and consider whether a*fixed design parameter could actually be adjustable. People
with needs outside fixed parameters might find the system inaccessible or problematic to ude.

NOTE 1 Itis often relevant that defawlt configuration (or alternative selectable default configurations) cover
preﬂerences from as wide a range_of.users as possible. In addition, adjustable parameters can allow [people with
preflerences outside the default configuration to adjust the system.

NOTE 2  When using adjustable parameters, it is relevant to ensure that the range for adjustability|is sufficient
to ehable access for the widest range of users.

NOTE 3 Providingadjustable parameters with an easy option to return to a default configuration {s a common
strategy for meeting'diverse user needs.

NOTE 4  Iffixed parameters are used, it is useful that they cover the widest possible range of userd.

NOTE 5<_YAn alternative strategy to providing adjustable options is to design the system to automagically adapt

to upérbehaviour.

NOTE 6

7.4.

See also ISO/IEC Guide 71:2014, 8.2.2 and 8.2.3.

6 Individualized access and reuse of user profiles

The system should provide individualized access and reuse of user profiles. If possible, it is important
that the system provides means for individualization. Individualized access aims to address specific
needs and preferences of users that are not possible when using default settings.

NOTE1 Individual requirements might be stored in the system or accessed from a user profile stored outside
the system.
NOTE 2  If people have a user profile or a set of preferences stored in a cloud service, the possibility to use

these can simplify the use of the system.

© IS0 2020 - All rights reserved
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NOTE 3

See also ISO/IEC Guide 71:2014, 6.2.3 and 8.2.5.

7.4.7 Access to the intended outcome of the system

The system should ensure that the intended outcome of the system is easily accessible. If it is not possible
to maintain the same level across the whole system, it can be accepted that additional functions might
demand more actions and a higher level of complexity.

EXAMPLE

If the intended outcome is to buy a train ticket from a ticket vending machine but there is

also

the opportunity to buy an additional meal on the train, it can be relevant that the process of buying the ticket be
really easy while it can be accepted that buying the meal is not as easy.

NOTE S
7.5 Supj
7.5.1 Su

ee also ISO/IEC Guide 71:2014, 8.2.
port for completion of tasks

stained attention and concentration

The system should support sustained attention and concentration throughout the process. S

people can
problems.

NOTE1 1
remind
feedba
encour
displayj
— displayj

q

NOTE 2

7.5.2 Ay

regulate and allocate enough attention to complete a task while gthers can have signifi

leans to support completion of tasks include
ers,

k,

hgement,

of steps, and

of time left to completion.

ee also ISO/IEC Guide 71:2014, 6.2.9.

piding mistakes

The syste

NOTE 1
consequenc

NOTE 2
be provided
actions.

NOTE 3

1

should provide means'for avoiding mistakes.

a potential mistake”can be detected, it is often useful to provide warnings and description
bs, allowing peopleto reflect before taking further action.

If the system_ €an automatically detect input errors or mistakes, suggestions for corrections

to peopleiin a way that makes it easy to accept the suggested corrections or take other prop

ne_central concept in this field is the “undo-action”. If the system responds to user activity i

unwanted W

me
ant

s of

can
sed

1 an

ay. (Frnm the nser nprcnpr‘hvr—ﬂ itisrelevant to nrmndp the nnhrm toundo actions in one or sex

eral

steps. For actions that are 1mp0551ble to undo it is often useful that the user can be required to confirm the
action before it is performed by the system.

NOTE 4

change before confirming some kind of execution from the system.

NOTE 5

16

See also ISO/IEC Guide 71:2014, 6.2.9.

Another central concept is reviewing and checking, allowing people to control, check and potentially
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7.5.3 Mistakes and errors

The systems should clarify mistakes and errors. Itis important to protect people from the consequences
of accidental or unintended actions. This is particularly important for people who might experience
difficulty in recovering from errors.

NOTE1 Ifpossible, fail-safe features and solutions can be used to improve the system by minimizing errors.
NOTE 2  Fail-safe solutions can follow different concepts. The “dead man’s switch” (like a switch that is

automatically operated if the human operator becomes incapacitated); progressive enhancement or graceful
degradation are known concepts.

NOTE 3  Seealso ISO/IEC Guide 71:2014, 6.2.9.

7.5/4 Correction of mistakes and errors

The system should simplify corrections of mistakes and errors. When something goes wrong, whether
as g result of a user’s action or system malfunctions, it is important to first clarify what happened and
thef help people to recover from mistakes and errors.

NOTE1 General references to manuals, policy documents and complete’sets of instructions ¢ften act as
barfiers that prevent or delay people from recovering from mistakes or figuring out what to do.

NOTE 2  Seealso ISO/IEC Guide 71:2014, 6.2.9.

7.5]5 Support functions

The system should provide appropriate support functions. Complex systems often depend on elaborate
support functions provided in direct contact with human support and/or built-in or stand-aldne support
fungtions.

Thegnature of the offered support function isoften very important. The way supportis provijed, and the
different options provided to support the user could, in themselves, work as both barriers and enablers.
Profiding multiple means for help and-$upport can be as important as providing multiple mgans for the
use|of the system itself.

NOTE1 Supportis often provided by textual information but non-textual help and support in the form of, for
example, icons, video, sound, and_speech can also be useful for people struggling with text.

NOTE 2 Insome cases,people depend on the possibility to train, learn and practice before use, to nmpinimize the
use pf support and help:

7.5/6 Content-integrated contextual help

The systemshould provide content-integrated contextual help. Content-sensitive help cap set focus
dirgctly @nchow to solve a specific issue.

NOTEY A content-integrated contextual help function provides help without people having fo leave the
current location in the system.

NOTE 2  Accessible help-functions can promote use of the system.
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Annex A
(informative)

ChecKilist for following the recommendations of this document

E12 ate for

Table A.1 provides an example of a checklist that can be used to determine whether the recommendations
of this docun —He- —have been addresses he useof thistableisne i
understangling and using the entire document.
Table A.1 cpntains all recommendations expressed in this document, presented in sequence,
NOTE These abbreviated summaries of the recommendations are not intended to replace ‘the full worfling
of jche ggidzlnce ip the.body text of this document. They are only abbreviated to support quickirecognition when
using this checklist with the complete document.
Each table contains the following columns:
a) Colump with pre-entered information based on this document;
1) Identification information (pre-filled);
i) | Entries concerning principles are identified with
— their sub-clause number (from the main body;of this document), and
— the name of the principle.
ii)| Entries concerning recommendations are identified in the table with
— their sub-cause number (fromthe main body of this document), and
— an abbreviated summary efthe recommendation.
b) Columps intended to be filled outforthe organization /system being reported on:
1) Whether or not a recommendation has been followed;
2) Ifthe recommendatien.is considered not being able to be followed, then the justification for Why;
3) A statement of whether an applicable recommendation has or has not been followed;
4) Ay explanafipn regarding how and why the recommendation has been followed or not;
i) | iffollowed, then brief statement as to how the recommendation has been followed;

11) ifnot Fn"r“/nnr" thenthe jllcfiFiPafinn for urhy the recommendation hasnotbeen follgwdd.

Table A.1 — Example checklist for following the recommendations of this document

Sub- Recommendation Being able Followed
clause to follow
Yes/ |Reason,if| Yes/ Comments
No not able No
to follow
52 Means of motivation
5.2.1 The system should provide options for recruiting
interest
5.2.2 |The system should optimize individual options
18 © IS0 2020 - All rights reserved
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