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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
Commissipn (IEC) on all matters of electrotechnical standardization.

Internationjal Standards are drafted in accordance with the rules given in the ISO/IEC DirectivespPart 3

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publicatiop as an International Standard requires approval by at least 75 % of the memberbodies casting a vote.

Internationjal Standard 1SO 13407 was prepared by Technical Committee ISO/TC-159, Ergonomics, Jubcommittee
SC 4, Ergpnomics of human-system interaction.

Annexes A, B and C of this International Standard are for information only.
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Introduction

Human-centred design is an approach to interactive system development that focuses specifically on making
systems usable. It is a multi-disciplinary activity which incorporates human factors and ergonomics knowledge and
techniques. The application of human factors and ergonomics to interactive systems design enhances effectiveness
and efficiency, improves human working conditions, and counteracts possible adverse effects of use on human
health, safety and performance. Applying ergonomics to the design of systems involves taking account of human
capabilities, $KillS, Timitations and needs.

Human-centied systems support users and motivate them to learn. The benefits can include increased ploductivity,
enhanced quality of work, reductions in support and training costs, and improved user satisfactign. Although there is
a substantia) body of human factors and ergonomics knowledge about how such design, processgs can be
organized and used effectively, much of this information is only well-known by specialists® in these fljelds. This
International |Standard aims to help those responsible for managing hardware and software design prgcesses to
identify and plan effective and timely human-centred design activities. It complements existing design approaches
and methodd.
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Human-centred design processes for interactive systems

1 Scope

This Inter
computer-
sources of

This Intern

NOTE
software pr|

This Interr]
all aspects

This Interpational Standard provides an overview of human-centred.design activities. It does not prg

coverage
aspects in

The main
addresses
understan
in 1SO 924
developer

development, including the end-users of systems, should find the guidance in this International Standan

2 Terms

For the pu

2.1
interactive
combinatig
user in ord

NOTE

hational Standard provides guidance on human-centred design activities throughout(ihe
based interactive systems. It is aimed at those managing design processes and provides
information and standards relevant to the human-centred approach.

ational Standard is concerned with both hardware and software components 6finteractive sy

Computer-based interactive systems vary in scale and complexity. Examplesiinclude off-the-shelf
bducts, custom office systems, plant monitoring systems, automated banking.syStems and consumer

ational Standard addresses the planning and management of human-centred design. It doeg
of project management.

pf the methods and techniques required for human-centred design, nor does it address heal
detail.

users of this International Standard will be project managers. This International Stand
technical human factors and ergonomics issues only to the extent necessary to allow
 their relevance and importance in the degign process as a whole. Such issues are dealt W
i1 (see bibliography) which is complemeéntary to this International Standard and is aimg
5, specifiers and purchasers of systems. Nonetheless, all parties involved in human-ce

and definitions

Fposes of this International Standard, the following terms and definitions apply.
system

n of hardware and software components that receive input from, and communicate output
er to support his or her performance of a task

life cycle of
guidance on

stems.

(shrink wrap)
broducts.

not address

vide detailed
th and safety

hrd therefore
managers to
ith more fully
d at system
itred system
d relevant.

to, a human

Theterm “system” is often used rather than “interactive system”.

2.2
prototype

representation of all or part of a product or system that, although limited in some way, can be used for evaluation

2.3
usability

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

[ISO 9241-

11:1998, definition 3.1]
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24
effectiveness
accuracy and completeness with which users achieve specified goals

[1SO 9241-11:1998, definition 3.2]

25
efficiency
resources expended in relation to the accuracy and completeness with which users achieve goals

[1ISO 9241-11:1998, definition 3.3]

2.6

satisfaction

freedom fron} discomfort, and positive attitudes to the use of the product

[1ISO 9241-11:1998, definition 3.4]

2.7

context of use

users, tasks,| equipment (hardware, software and materials), and the physical and.Secial environments jin which a
product is uspd

[1ISO 9241-11:1998, definition 3.5]

2.8

user

individual int¢racting with the system

[1ISO 9241-10:1996, definition 2.2]

3 Structurg of this International Standard

Clause 4 outlines the reasons for adopting a“human-centred design process. These can be used to| provide a
rationale for the use of human-centred metheds, or to determine priorities for resource allocation during a project.
Clause 5 gives guidance on the principle’s of human-centred design. Clause 6 lists the issues to be ¢onsidered
when planning human-centred design activities and discusses how these should relate to system design goals.
Clause 7 is the core of this Intefnational Standard. It describes each of the four essential human-centrefl activities
which should take place during’the design process. Clause 8 gives further guidance on reporting human-centred
activities.

4 Rationale fer\adopting a human-centred design process

All work systems shoufdfotfow the ergonomic principies described 1 1ISO 638571981, Viaking interactive systems

more human-centred has substantial economic and social benefits. In most countries, employers and system
providers have legal obligations to protect users from risks to their health and safety. Making systems more usable
means systems can contribute to these aims, meeting user and organizational needs better. They

a) are easier to understand and use, thus reducing training and support costs,

b) improve user satisfaction and reduce discomfort and stress,

c) improve the productivity of users and the operational efficiency of organizations, and
d) improve product quality, appeal to the users and can provide a competitive advantage.

The complete benefits of human-centred design can be determined by taking into account the total life-cycle costs
of the system including conception, design, implementation, support, use and maintenance.
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5 Principles of human-centred design
5.1 General

There are many industry and proprietary standard methods for the design of computer-based interactive systems.
This International Standard does not assume any one standard design process, nor does it cover all the different
activities necessary to ensure effective system design. It is complementary to existing design methods and provides
a human-centred perspective that can be integrated into different forms of design process in a way that is
appropriate to the particular context. All the human-centred design activities identified in clause 7 are applicable, to
a greater or lesser extent, at any stage in the development of a system.

of a human-

Whatever

+lo A H x| 1 1 £ H 2H HH ol ] 2l ol b H 1
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centred agproach is characterized by the following:

a) the agtive involvement of users and a clear understanding of user and task requirements;

b) an appropriate allocation of function between users and technology;

c) the itgration of design solutions;

d) multi-gisciplinary design.

5.2 The pctive involvement of users and a clear understanding of.user and task requirements

The involviement of users in the development process provides a valuable source of knowledge about the context of
use, the tpsks, and how users are likely to work with the future-product or system. The effectivepess of user
involvement increases as the interaction between the developers and the users increases. The nature of user
involvement varies depending on the design activities which are being undertaken.

When custom-made products are being developed, the proposed users and the tasks performed cgn be directly

linked to the development process. The organization procuring the system has the opportunity to have a direct

influence
working wi

When ger
easily acc
that the re

bn the design as it emerges, and solutions can be evaluated by those who are actually

eric or consumer products are_being developed, the user population is dispersed and is
bssible. It is still essential that'tsers or appropriate representatives are involved in developn
evant user and task requirements can be identified for inclusion in the system specification

th them. Such involvement and partiCipation also increase user acceptance and commitment,.

going to be

perhaps not
nent, in order
and in order

to provide [feedback through testing of the proposed design solutions.

5.3 An appropriate allgeation of function between users and technology

One of the¢ most impa@rtant human-centred design principles concerns the appropriate allocation of function — the

specificatipn of whieh functions should be carried out by the users and which by the technology. These design
decisions fetermine the extent to which a given job, task, function or responsibility is to be automated or assigned
to human performance.

The decisions should be based on many factors, such as relative capabilities and limitations of humans versus
technology in terms of reliability, speed, accuracy, strength, flexibility of response, financial cost, the importance of
successful or timely accomplishment of tasks and user well-being. They should not simply be based on determining
which functions the technology is capable of performing and then simply allocating the remaining functions to users,
relying on their flexibility to make the system work. The resulting human functions should form a meaningful set of
tasks. Representative users should generally be involved in these decisions. For further guidance, see ISO 9241-2
and ISO 10075.

5.4 Iteration of design solutions

In iterative design approaches, feedback from users becomes a critical source of information. Iteration, when
combined with active user involvement, provides an effective means of minimizing the risk that a system does not
meet user and organizational requirements (including those requirements that are hidden or difficult to specify


https://standardsiso.com/api/?name=0c5db8221ee0f7abc25769064d951025

ISO 13407:1999(E)

©1SO

explicitly). Iteration allows preliminary design solutions to be tested against “real world” scenarios, with the results
being fed back into progressively refined solutions.

Iteration can be incorporated in other design approaches. Even in the “waterfall” model, where there is a systematic
top-down hierarchy of design decisions and the relationship between the stages generally precludes iteration
between them, there can be extensive iteration within a stage.

5.5 Multi-disciplinary design

Human-centred design needs a variety of skills. A range of personnel is necessary to address the human aspects of
the design. This means that multi-disciplinary teams should be involved in a user-centred design process. These

can be smal
relationship
include the fq

a) end-usef;
b) purchas
c) applicati
d) systems
e) markete
f)  userinte
g) human f
h) technica
Individual teg
have to be Ia

6 Planning the human-centred design process

, dynamic and need only last the life of the project. The composition of the teams should
between the organization responsible for technical development and the customer. The
llowing

br, manager of user;

pbn domain specialist, business analyst;

analyst, systems engineer, programmer;

[, salesperson;

rface designer, visual designer;

hctors and ergonomics expert, human-computer igteraction specialist;
author, trainer and support personnel.

m members can cover a number of different skill areas and viewpoints. Multi-disciplinary teg

d be developed to specify how the human-centred activities fit into the overall system de

uld identify:

n-centred design process activities described in clause 7, i.e. understanding and identifying
cifying_user and organizational requirements, producing prototypes and evaluating designs
ritefia;

rge but the team should be sufficientlj diverse to make appropriate design trade-off decisions.

reflect the
roles can

ms do not

velopment

context of
according

procedures for integrating these activities with other system development activities, e.g. analys

s, design,

the individuals and the organization(s) responsible for the human-centred design activities and the range of
skills and viewpoints they provide;

effective procedures for establishing feedback and communication on human-centred design activities as they
affect other design activities, and methods for documenting these activities;

appropriate milestones for human-centred activities integrated into the overall design and development

A plan shou
process.
The plan sho
a) the hum
use, sps
to user ¢
b)
testing;
c)
d)
e)
process;
f)

suitable timescales to allow feedback, and possible design changes, to be incorporated into the project
schedule.
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This human-centred design process plan should form part of the overall system development project plan and
should also be subject to the same project disciplines (e.g. responsibilities, change control) as other key activities to
ensure that it is followed through and implemented effectively. The plan should be revised as requirements change
and updated to reflect the status of activities.

Project planning should allow for iteration and for incorporating user feedback. Some time is also required for
effective communication among design team participants and for reconciling potential conflicts and trade-offs.
Projects benefit from additional creativity and ideas from the interaction of team members who, collectively have an
extensive skill base. Extra communication and discussion to identify and resolve problems early on in the project
can result in significant savings at later stages when changes are generally more costly.

cedures and
establishing
am.

ment, then a
development

process aglopted and the quality control measures.

7 Human-centred design activities
7.1 Gengral

There are ffour human-centred design activities that should take place during a system development prgject.
These activities are

a) tounderstand and specify the context of use,

b) to spgcify the user and organizational requirements,
c) to produce design solutions,

d) to evdluate designs against requirements.

The humah-centred design process.should start at the earliest stage of the project (e.g. when the initiql concept for
the produrt or system is being formulated), and should be repeated iteratively until the systeh meets the
requiremepts, as illustrated in\Figure 1.

The need for a human-gentred design approach will be identified from the operational objectives of the system, for
example, fo satisfy customer requirements for usability.

When planing a system development project, the description of each activity and its sub-tasks should be studied
and used ps-guidance in designing or selecting the human-centred design methods and techniques fof carrying out
the activity-and reporting progress and findings. VWhereas all of the human design activities described In this clause
are generally relevant, the relative focus and overall investment in them will depend on the size and type of the
product; for example, a large project, new product or new system could have a full multi-disciplinary team with a
member for each relevant role and implement all the human-centred design activities recommended in this clause.
In contrast, small projects, existing legacy products or systems or products targeted at niche or small markets could
have a smaller design team with individual members representing multiple roles and use a more limited range of
methods and techniques to support the activities.
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[~ B \

Evs
again

7.2 Unders

7.2.1 Thec
which the sy
design decis

Information S
upgraded or
results from
requirements

The context i

a) The chdracteristics’ of the intended users: relevant characteristics of the users can include knowls

experier

ons, and to provide a basis for‘evaluation.

hould be gathered about the context of use of new products and systems. If an existing systs
enhanced, this information may already be available but should be checked. If there are

for system modifieations and changes.

h which thesystem is to be used should be identified in terms of the following.

ce,«education, training, physical attributes, habits, preferences and capabilities. If necess

the charlacteristics of different types of users, for example, with different levels of experience or

. System §§hsfms Specify /he ‘user [and
luate designs specified "
. o organizational
5t requirements user and organizational
. rReéquirements
requirements
Produce
design
solutions
Figure 1 — The interdependence of human-centred design activities
tand and specify the context of use
naracteristics of the users, tasks and.the organizational and physical environment define the| context in

stem is used. It is important to understand and identify the details of this context in order to guide early

bm is to be
extensive

user feedback, hélp desk reports and other data, these provide a basis for priorijzing user

pdge, skill,
hry, define

performing

differentrotes (lllailltaillua, ;IIDta”CIb, Ctb.).

b) The tasks the users are to perform: the description should include the overall goals of use of the system. The
characteristics of tasks that can influence usability should be described, e.g. the frequency and the duration of
performance. If there are implications for health and safety, e.g. controlling the behaviour of a computer-
controlled production machine, these should also be described. The description should include the allocation of
activities and operational steps between the human and technological resources. Tasks should not be
described solely in terms of the functions or features provided by a product or system.

c) The environment in which the users are to use the system: the environment includes the hardware, software
and materials to be used. Their description can be in terms of a set of products, one or more of which can be
the focus of human-centred specification or evaluation, or it can be in terms of a set of attributes or
performance characteristics of the hardware, software and other materials.
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Relevant characteristics of the physical and social environment should also be described. These can include
relevant standards, attributes of the wider technical environment (e.g., a local area network), the physical
environment (e.g., workplace, furniture), the ambient environment (e.g., temperature, humidity), the legislative
environment (e.g., laws, ordinances and directives) and the social and cultural environment (e.g., work practices,
organizational structure and attitudes).

7.2.2 The output from this activity should be a description of the relevant characteristics of the users, tasks and
environment which identifies what aspects have an important impact on the system design. (See ISO 9241-11 for
more information about the context of use and a sample report.)

NOTE This description is unlikely to be a single output that is issued once. It is more often a “working document” that is
first produced in outline terms and is then reviewed, maintained, extended and updated during the design and development
process.

The contekt of use description should

a) specily the range of intended users, tasks and environments in sufficient detail to suppert design aftivity;
b) be defived from suitable sources;
c) be copfirmed by the users or if they are not available, by those representing.their interests in the pfocess;
d) be adpquately documented;

e) be made available to the design team at appropriate times and in appropriate forms to support desjgn activities.

7.3 Spegify the user and organizational requirements

7.3.1 In most design processes, there is a major activity specifying the functional and other requirements for the
product o1 system. For human-centred design, this activity should be extended to create an explicit|statement of
user and ¢rganizational requirements in relation to the~context of use description. The following aspeg¢ts should be
considereI in order to identify relevant requirements;

a) requined performance of the new system-against operational and financial objectives;
b) relevgnt statutory or legislative requifements, including safety and health;

c) coopgration and communicatiof hetween users and other relevant parties;

d) the ugers’ jobs (including, the allocation of tasks, users’ well-being, and motivation);
e) task gerformance;

f)  work ¢lesign and-organization;

g) manapement-of change, including training and personnel to be involved;

iHilitvCof opneration-and-maintenance:
h) feasibilityrof operation-and-maintenance;

i) the human-computer interface and workstation design.

7.3.2 User and organizational requirements should be derived and objectives set with appropriate trade-offs
identified between the different requirements. This specification should define the “allocation of function” — the
division of system tasks into those performed by humans and those performed by technology. These requirements
should be stated in terms that permit subsequent testing and should be confirmed or updated during the life of the
project.

NOTE Specific guidance on specifying software in a form that can be tested is contained in ISO/IEC 14598-1.

The specification of user and organizational requirements should
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a) identify the range of relevant users and other personnel in the design,

b) provide a clear statement of the human-centred design goals,

c) set appropriate priorities for the different requirements,

d) provide measurable criteria against which the emerging design can be tested,

e) be confirmed by the users or those representing their interests in the process,

f) include any statutory or legislative requirements, and

©1SO

g) be adeq

7.4 Produg
7.4.1 Gener
Potential de
knowledge o
following acti
a) use exis
b) make th

c) present

d) alter the
are met;

€) manage

7.4.2 Usee

Liately documented.

e design solutions

al

f the participants and the results of the context of use analysis. The process therefore in
vities:

ling knowledge to develop design proposals with multi-discipligary input;

b design solutions more concrete using simulations, models;'mock-ups, etc.;

he design solutions to users and allow them to perfarnr'tasks (or simulated tasks);

design in response to the user feedback and.iterate this process until the human-centred dg

the iteration of design solutions.

isting knowledge to develop design proposals with a multi-disciplinary input

There is a s
product desi

internal user[interface style guides, product knowledge and marketing information which can be useful in

the initial d

guidance ang standards are @lso”available from national and international standards bodies. See af
relevant standards and bibliegraphy for further sources of information.

7.4.3 Make [he design-selution more concrete using simulations, models, mock-ups, etc.

Using simulationsssmodels and mock-ups or other forms of prototype allows designers to communi
effectively with.users and reduces the need and cost of reworking that can occur when products need to

later in the i

ubstantial body of scientific-knowledge and theory from ergonomics, psychology, cognitiv
n and other relevant disciplines that can indicate potential design solutions. Many organiza

ign, particularly when-designing similar products. Generic human factors and ergonom

bign solutions are produced by drawing on the established state of '‘the art, the expeiience and

Volves the

sign goals

E science,
tions have
supporting
cs design
nex A for

cate more
be revised

cycle — in some cases after initial release to real customers.

The benefits

are the following:

a) to make design decisions more explicit (this enables members of the design team to communicate with each
other early in the process);

b) to allow designers to explore several design concepts before they settle on one;

c) tomake

d) tomake

it possible to incorporate user feedback into the design early in the development process;

it possible to evaluate several iterations of a design and alternative designs;

e) toimprove the quality and completeness of the functional design specification.
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Prototyping can be carried out at most stages of design, from earliest design ideas based on the context of use
information (for example, using scenarios) to pre-production prototypes that are virtually complete in all details. A
prototype can be as simple as a pencil and paper sketch or as complex as a computer-based simulation, barely
distinguishable from the real thing.

7.4.4 Present the design solution to users and allow them to perform tasks (or simulated tasks)

Users can be involved very early in the design through the use of static, paper-based mock-ups. This could involve
presenting users with sketches of screen images of what a product/system is to look like and asking them to try
them out in a realistic context. Some aspects of the design (e.g., how easy it is to work with the menu hierarchies)
can then be quickly and inexpensively assessed. For hardware products, three-dimensional models constructed of

simple materials can yield similar benefits

Simple prgtotypes are valuable at an early stage to explore alternative design solutions. Although.ther
making the design solutions as realistic as possible, it is important not to invest so mueh”tim
commitment on realistic prototypes, that there is reluctance to change the design.

In a huma|
are used t

If it is in
confidentia
can compl|
take place

See 7.5 fo

7.4.5 Alte
met

The level
attached
screen de
to support
the maxim
objectives
help or int

b is benefit in
B, money or

-centred approach, prototypes are not simply demonstrations to show users'aypreview of the design but

D collect user feedback that is then used to drive the design process.

practical to show prototypes to users early in the design process’ (for example, fof
lity), evaluation can be conducted by experts. Expert evaluation can*be valuable and cost-
ement user testing. However, for a design process to be humanseentred, the final testing (at
with real users.

I details of design evaluation.

r the design in response to the user feedback and iterate this process until design objectives

of prototype and the degree of iteration vary' depending on several factors, including th

bigns and progress through several stages of iteration to interactive software with just enough
a subset of user tasks. Later in design;’prototypes can be evaluated in a more realistic contg
um benefits, it is best to carry out 'several iterations with users. In order to determine wheth
have been met, more formal evaluation should be conducted in a realistic context, for exa
brruptions from the evaluator:

User cominents, and difficulties pbserved when using a prototype, offer guidance on functional design

can impro
interactive)

Ve system usability.dn,;some cases such feedback can also help to refine the scope and p
system (see 7.5.0)

7.4.6 Manage the iteration of design solutions

reasons of
effective and
least) should

are

a)

importance

0 optimizing the design. In software developments, prototyping can start with paper visdalizations of

functionality
bxt. To obtain
br the overall
mple, without

changes that
urpose of an

In order to] manage:the progress of iterative design, the results of activities 7.4.2 to 7.4.5 should be recprded. These

records cgn be wholly documentary or can include the design artefact itself, for example, some prototype hardware

or softwarg¢.(They include

a) the sources of existing knowledge and standards used, with an indication of how they have been incorporated
(or why they have not been followed, if appropriate),

b) the steps taken to ensure that the prototype covered key requirements and followed good practice, and

c) the nature of the problems identified and the subsequent changes to the design.

7.5 Evaluate designs against requirements

7.5.1 General

Evaluation is an essential step in human-centred design and should take place at all stages in the system life cycle.
Evaluation can be used:
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a) to provide feedback which can be used to improve design,

b) to assess whether user and organizational objectives have been achieved, and

c) to monitor long-term use of the product or system.

Early in design the emphasis is on obtaining feedback that can be used to guide design, while later when a more
complete prototype is available it is possible to measure whether user and organizational objectives (see 7.3) have
been achieved.

In the early stages of the development and design process, changes are relatively inexpensive. The longer the

process has Inmgrpcqnd and the maore flllly the system is defined _the more m(lnpnci\/p the introduction of changes
is. It is therefpre important to start evaluation as early as possible.

7.5.2 Evaluation plan

An evaluatioI plan should be developed which identifies the relevant aspects of the following;
a) the humhn-centred design goals;

b) who is re¢sponsible for the evaluation;

c) what pafts of the system are to be evaluated and how they are to be evaluated, for example, the fise of test
scenarids, mock-ups or prototypes;

d) how evajuation is to be performed and the procedures for carrying.out the tests;

e) resourcgs required for evaluation and analysis of results and'access to users (as necessary);
f)  scheduling of evaluation activities and their relation to thé’ project timetable;

g) feedback and use of results in other design activjties.

Evaluation tgchniques vary in their degree of formality, rigour and user involvement, depending on the efvironment
in which the [evaluation is conducted. The choice is determined by financial and time constraints, the sfage in the
development life cycle and the nature of the'system under development.

7.5.3 Provide design feedback

Evaluations ghould take place at‘all stages in the system life cycle in order to influence the system to be| delivered.
Particular ev@luation goals should reflect one or more of the objectives below:

a) to assess how well the\system meets its organizational goals;

b) to diagnpse potential problems and identify needs for improvements in the interface, the supportingg material,
the workKstatioR environment or the training proposals;

c) to selectthedesignoptionthatbestfits-the-functionat-anduserreqtirements;
d) to elicit feedback and further requirements from the users.

Expert evaluation can be fast and economical and is good for identifying major problems but is not sufficient to
guarantee a successful interactive system. The standards and guidelines referenced in annex A and the
bibliography provide processes and criteria which can be used as a basis for this type of evaluation.

User-based evaluation can be used to provide feedback at any stage of design. In the early stages, users can be
involved in the evaluation of scenarios, simple paper mock-ups or partial prototypes (see 7.4.5 for details of
prototyping and iteration).

As design solutions become more developed, evaluations involving users are based on progressively more
complete and concrete versions of the system. When trying to improve a prototype to meet human-centred design

10
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objectives, cooperative evaluation can be valuable, where the evaluator discusses problems with the user as they
occur. See the bibliography for sources of further information.

7.5.4 Ass

ess whether objectives have been achieved

Evaluation can be used

a)

b)

to demonstrate that a particular design meets the human-centred requirements and

to assess conformity to international, national, local, corporate or statutory standards.

Further information on evaluation criteria can be found in the standards listed in annex A. To obtain valid results, the

evaluation

The choic
needs of t
goal (e.g.

the most

Setting ol
necessary
further infd

7.5.5 Fiel

The aim o
users, the
real user f

7.5.6 Lon

There shg
collection

Long-term
difference
system arg
from exter

Performan
process. A
important

e of evaluation criteria for human-centred goals depends on the requirements for the’ pr

e organization setting the criteria. Objectives can relate to a primary goal (e.g. produce a le
successfully search and replace an item) or secondary goals (e.g. maintainability): Focusing

mportant user goals can mean ignoring other functions, but is normally theymost practig
jectives for specific sub-goals can permit evaluation earlier in the development proces
to specify criteria both for the minimum acceptable levels and for the-target levels to be 3
rmation, see 1ISO 9241-11.

d validation

field validation is to test the functioning of the final system.to‘ensure that it meets the requirg
tasks and the environment. The main techniques which.canbe used include help desk data,
bedback, performance data, reports of health impacts, design improvements, and requests fq

g-term monitoring

uld be a plan and a process for long-term monitoring of the use of the product or systen
Df user input is needed as part of the designyand evaluation activities in a human-centred de
monitoring means collecting user input-in different ways, over a period of time. There is
between short-term evaluation andJeng-term evaluation. Some effects of working with g
b not recognizable until the system*has been used for a period of time or there may be effects
nal factors, for example, unforeseen changes in working practices.

ttention to human-centred design principles during the design phase can identify those para
to assess. Performance’ criteria can be quite straightforward: does the system achieve its

should use appropriate methods, with a representative sample of users performing realistic, fasks.

uct and the
er) or a sub-
pbjectives on
al approach.
5. It may be

p.

chieved. For

bments of the
field reports,
r changes.

. Systematic
5ign process.
an important
n interactive
which result

ce criteria and company health reports can provide assessment parameters for the long-tefm evaluation

ymeters most
5 productivity

goals? Information can becgained from standard economic and marketing studies, analyses of sipport costs,
modificatign requests and{other data.

Criteria arjd measureents should be sensitive enough to identify system failure, or system problems, at an early
stage.

NOTE dentifying unsafe behaviour is clearly preferable to registering accidents, and identifying mental of physiological
overload is|preferable to registering medical disorders

7.5.7 Reporting the results

7.5.7.1

In order to manage the progress of iterative design, the results of the evaluations should be recorded in a

systematic way. Annex B provides an example of the structure of a report used to provide feedback to design based
on user testing. If claims are to be made about a design process meeting the recommendations in this International
Standard, then those assessing the claims, whether customers, third-party assessors or the suppliers themselves
will require suitable evidence of adequate evaluation. See annex A and the bibliography for examples of standards
giving information on suitable evidence of adequate evaluation. In particular, there should be suitable evidence that

a) an adequate number of users took part in the testing and these users were representative of those identified in
the context of use,
b) there was testing of the major human-centred objectives,

11
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c) there were valid testing and data collection methods,

d) there was an appropriate treatment of test results, and

e) the conditions of testing were appropriate.

There are three types of evaluation reporting that can be useful during the design process, depending on whether
the purpose of the evaluation is to feedback to design, to test against specific standards or to provide evidence of

achieving human-centred goals, for example, in terms of usability or user health and safety.

7.5.7.2 Reporting of feedback to design should

O take plage at an appropriate time in the development process,

O be basefl on appropriate sources of evaluation e.g. users, design reviews,
O provide flesign feedback in a form which supports design decisions, and
O result in[demonstrable changes in the system, where applicable.

7.5.7.3 Repprting on tests of the design against specific standards should

O identify televant standards and provide a rationale for their use,

O provide gvidence that the assessment was conducted by a competent)person using appropriate procgdures,

O provide pvidence that sufficient parts of the system were testedita)give meaningful results for the system as a
whole,

O report hgw non-conformities were dealt with in the designgzand
O justify aIy deviations from applicable standards.

7.5.7.4 Repprting on user testing should

O define the context of use which was used, forevaluation,

O provide |nformation on the user and/organizational requirements,

O describg the product tested and-its status, e.g. production prototype,
O describg the measurements,undertaken, users and methods used,

O contain results with relévant statistical analysis, and

O indicatefa pass/faildecision in relation to the requirements.

8 Conformance

If a development process is claimed to have met the recommendations in this International Standard, the
procedures used, the information collected and the use made of the results shall be specified. The level of
specification of the procedure and the level of detail for reporting the information collected are a matter of
negotiation between the involved parties.

Users of this International Standard can either utilize the procedure and forms provided in annex C or develop
another procedure tailored to their particular development and/or environment.

12
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Annex A
(informative)

Guidance on other relevant standards

neral

Standards
0 proce
O produ

Some pro
attributes.
user perfo

A.2 Prg

ISO 6385:

ISO 6385
Internation
which are

ISO 9241+
introductia

ISO 9241+
terminals 1
ISO 9241

ISO 9241+
on task re

ISO 9241+
on how ta§
can be inc|

related to human-centred design fall into two categories:
5s-oriented: these specify procedures and processes to be followed;
ct-oriented: these specify required attributes of the user interface.

These standards describe the users, tasks, and context of use and assess usability in ter|
‘mance and satisfaction to be achieved.

cess-oriented

1981, Ergonomic principles in the design of work systems.

sets out the ergonomic principles which should be applied to the design of work s
al Standard is based on these principles, and-on the description of the aims and objectives d
contained therein.

1:1997, Ergonomic requirements foroffice work with visual display terminals (VDTs) — Pé
n.

1 introduces the multi-partstandard 1SO 9241 for ergonomic requirements for the use of
or office tasks, and explains'some of the basic underlying principles. It provides guidance o
And describes how conformance to parts of ISO 9241 should be reported.

P:1992, Ergonomic-~requirements for office work with visual display terminals (VDTs) — Par
huirements.

P deals with 'the design of tasks and jobs involving work with visual display terminals. It provi
k requirements may be identified and specified within individual organizations and how task
prparated into the system design and implementation process.

111000 Cyrannamin racyramante for tarminal ANA/NTc

Huct-oriented standards specify the requirements in terms of performanee rather than product

ms of

stems. This
f ergonomics

rt 1. General

isual display
h how to use

2: Guidance

les guidance
Fequirements

ISO 9241
Guidance

ISO 9241-

7= £f saaple sapgth ool A | EXW} F=3
T TII0, CrgoUnoimnC— 1 CqanCiTiCrits 101 OmCC—wWOIrI— it vioaal iSPiay— tChnmais (v 19

on usability.

11 provides the definition of usability which is used in this International Standard (see 3.3).

— Part 11:

ISO 9241-11 explains how to identify the information which is necessary to take into account when specifying or
evaluating usability in terms of measures of user performance and satisfaction. Guidance is given on how to
describe the context of use of the product (hardware, software or service) and the required measures of usability in
an explicit way. It includes an explanation of how the usability of a product can be specified and evaluated as part of
a quality system, for example, one which conforms to ISO 9001.

13
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It also explains how measures of user performance and satisfaction can be used to measure how any component of
a work system affects the whole work system in use.

ISO 10075:1991, Ergonomic principles related to mental work-load — General terms and definitions.

ISO 10075 explains the terminology and provides definitions in the area of mental workload.

ISO/IEC 14598-1:—1), Information technology — Software product evaluation — Part 1: General overview.

The concept of quality in use has been used in ISO/IEC 14598-1: to distinguish between quality as an inherent
characteristic of a software product, and the quality which is achieved when a software product is used under stated
conditions, that is, in ifi ntext of . Thi finition of lity in is very similar he definition of

usability in 150 9241-11:1998. The use of the term “quality in use” therefore implies that it is necessary to take
account of hliman-centred issues in evaluating software products.

NOTE Qupality in use is defined as “The extent to which a product can be used by specified users 4o meet the¢ir needs to
achieve specified goals with effectiveness, task efficiency and satisfaction in a specified context of use™

Process standards can be used to support the following activities:

O specificgtion of overall quality and usability requirements, and evaluatienDagainst these requirements
(ISO 9241-11 and ISO/IEC 14598-1:—1));

O incorporption of usability into a quality system (ISO 9241-11).

A.3 Product-oriented standards

In the produgt-oriented view, usability is seen as one relativelysindependent contribution to software quality, and is
defined in this way in ISO/IEC 9126:1991, Information .teehnology — Software product evaluation (— Quality
characteristi¢s and guidelines for their use: “a set of atfriputes of software which bear on the effort needed for use
and on the individual assessment of such use by a stated or implied set of users”.

Usable products can be designed by incorperating product features and attributes known to benefit users in
particular contexts of use. ISO 9241 provides requirements and recommendations relating to the attribyites of the
hardware, sgftware and environment whiech\contribute to usability, and the ergonomic principles underlying them.
Parts 3 to 9| of ISO 9241 contain hardware design requirements and guidance which can have impligations for
software. Pafts 10 to 17 of ISO 9241 and other standards deal specifically with attributes of the software.

ISO 9241-3:1992, Ergonomic reqUirements for office work with visual display terminals (VDTs) — Paft 3: Visual
display requirements.

ISO 9241-3 gpecifies thesergonomic requirements for display screens which ensure that they cap be read
comfortably, safely and efficiently to perform office tasks. Although it deals specifically with displays used in offices,
it is appropriate to specify it for most applications which require general purpose displays to be used in ar] office-like
environment

ISO 9241-4:1998, Ergoniomic requirements 10 office Work With visual aispiay terminals (VD Ts)— Part 4. Keyboard
requirements.

ISO 9241-4 specifies the ergonomic design characteristics of an alphanumeric keyboard which may be used
comfortably, safely and efficiently to perform office tasks. Keyboard layouts are dealt with separately in various
parts of ISO/IEC 9995:1994, Information technology — Keyboard layouts for text and office systems.

ISO 9241-5:1998, Ergonomic requirements for office work with visual display terminals (VDTs) — Part5:
Workstation layout and postural requirements.

1) To be published.
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ISO 9241-5 specifies the ergonomic requirements for a visual display terminal workplace which will allow the user to
adopt a comfortable and efficient posture.

ISO 9241-6:—1), Ergonomic requirements for office work with visual display terminals (VDTs) — Part 6: Guidance
on the work environment.

ISO 9241-6 specifies the ergonomic requirements for the visual display terminal working environment which will
provide the user with comfortable, safe and productive working conditions.

ISO 9241-7:1998, Ergonomic requirements for office work with visual display terminals (VDTs) — Part7:
Requirements for display with reflections.

ISO 9241-

7 specifies methods of measurement of glare and reflections from the surface of disq

lay screens,

including those with surface treatments. It is aimed at display manufacturers who wish to ensure-that anti-reflection
treatmentg do not detract from image quality.

ISO 9241-8:1997, Ergonomic requirements for office work with visual display termipals (VDTY) — Part8:
Requireménts for displayed colours.

ISO 9241-B specifies the requirements for multi-colour displays which are largelyin addition to the monochrome
requirements in part 3.

ISO 9241-p:—1), Ergonomic requirements for office work with visualsdisplay terminals (VDTs) — Part9:
Requireménts for non-keyboard input devices .

ISO 9241-

D specifies the ergonomic requirements for non-keyboard.ifiput devices which may be used i

with a visdal display terminal. It covers such devices as the mouse, trackerball and other pointing dg

N conjunction
vices. It also

includes a|performance test. It does not address voice input.

ISO 9241-110:1996, Ergonomic requirements for office (work with visual display terminals (VDTs] — Part 10:
Dialogue principles.

ISO 9241110 deals with general ergonomic principles which apply to the design of dialogues between|humans and
information systems: suitability for the task, suitability for learning, suitability for individualization, conformity with
user expegtations, self descriptiveness, contrelfability, and error tolerance.

ISO 9241-112:1998, Ergonomic requirements for office work with visual display terminals (VDTs] — Part 12:
Presentatipn of information.

ISO 924112 contains specificCcrecommendations for presenting and representing information on visugl displays. It
includes guidance on ways ©f,representing complex information using alphanumeric and graphical/symbolic codes,
screen layput, and desigrias well as the use of windows.

ISO 9241-113:1998, /£rgonomic requirements for office work with visual display terminals (VDTs) — Part 13: User
guidance.

ISO 9241113 provides recommendations for the design and evaluation of user guidance attributes of goftware user

neludin

interfaces

f a-nromnts faadhack ctatuc an.line haln and arrar mananamant
HGHHEH g-pHoptSteeadatis—StatdSoh-HHe-nepana-eHorHaHageiehs:

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

ISO 9241-14 provides recommendations for the ergonomic design of menus used in user-computer dialogues. The
recommendations cover menu structure, navigation, option selection and execution, and menu presentation (by
various techniques including windowing, panels, buttons, fields, etc.). ISO 9241-14 is intended to be used by both
designers and evaluators of menus, although its focus is primarily towards the designer.

ISO 9241-15:1997, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 15:
Command dialogues.
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ISO 9241-15 provides recommendations for the ergonomic design of command languages used in user-computer
dialogues. The recommendations cover command language structure and syntax, command representations, input
and output considerations, feedback and help. ISO 9241-15 is intended to be used by both designers and
evaluators of command dialogues, but the focus is primarily towards the designer.

ISO 9241-16:—1), Ergonomic requirements for office work with visual display terminals (VDTs) — Part 16: Direct-
manipulation dialogues.

ISO 9241-16 provides recommendations for the ergonomic design of direct-manipulation dialogues, and includes
the manipulation of objects, and the design of metaphors, objects and attributes. It covers those aspects of
“graphical user interfaces” which are directly manipulated, and not covered by other parts of ISO 9241. ISO 9241-16

is intended to_be used by hoth designers and evaluators of command dialogues but the focus is primarily towards
the designer

ISO 9241-17}1998, Ergonomic requirements for office work with visual display terminals (VDTs)—Parft 17: Form
filling dialogyes.

ISO 9241-17| provides recommendations for the ergonomic design of form filling dialogues. The recommendations
cover form sfructure and output considerations, input considerations, and form navigation."1ISO 9241-17 is intended
to be used by both designers and evaluators of command dialogues, but the focus is-primarily towards thg designer.
ISO/IEC 107#1-1:1995, Information technology — User System Interfaces — Dialogue interaction — Parf 1: Cursor
control for text editing.

ISO 10471-1] specifies how the cursor could move on the screen in response to the use of cursor contfol keys or
other input devices.

ISO/IEC 115B1-1:—1), Information technology — User System {riterfaces — Icon symbols and functiond — Part 1:
Icons: Genefal.

ISO 11581-1] contains a framework for the development-and design of icons, including general requirements and
recommenddtions applicable to all icons.

ISO/IEC 115B1-2:—1), Information technology —\User System Interfaces — Icon symbols and functiond — Part 2:
Object icons

ISO 11581-2|contains requirements and-.recommendations for icons that represent functions by association with an
object, and that can be moved and ©pened. It also contains specifications for the function and appg¢arance of
20 icons.

ISO/IEC 115B1-3:—1), Informatign technology — User System Interfaces — Icon symbols and functiond — Part 3:
Pointers.

ISO 11581-3| describesylser interaction with and appearance of pointers on the screen. It also specifies how
pointers on g screen-change appearance to give users feedback.

Product stanflards can be used in the following ways:

O to specify details of the appearance and behaviour of the user interface;
O to provide detailed guidance on the design of user interfaces;
O to provide criteria for the evaluation of user interfaces.

However, the attributes which a product requires for usability depend on the nature of the user, task and
environment. A product has no intrinsic usability, only a capability to be used in a particular context. 1ISO 9241-11
can be used to help understand the context in which particular attributes can be required.
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Annex B
(informative)

Example of a structure of a usability evaluation report

B.1 General

This is an

The report itself was detailed and provided sufficient data to enable decisions to be made for-the
project copcerned. In such reports, the structure and the level of detail is a matter of negotiation
involved pprties.

B.2 Exegcutive summary

This sectid

objectives|and provides a summary of the recommendations.

B.3 Prqgduct evaluated

example of the structure of a usability evaluation report used in a large international banking [organization.

future of the
between the

n provides an overview of the evaluation of the design at a partieular project stage, details the evaluation

This sectign describes the scope of the physical product/system under evaluation and also includes a reakdown of
the functignal areas covered by the evaluation.

B.4 Ob

ectives of evaluation

This sectign describes the objectives of the-evaluation and any areas of specific interest, for example:

a) toev

through observing, recording and’measuring,

O user efficiency for a clearly defined set of tasks, and

O different levels/of'user experience,

b) to evdluate the‘subjective reactions, attitudes and satisfaction ratings by

O sfruetured debriefing, and

luate the ability of designated users to use effectively the application software at an apprppriate level,

O user perception questionnaires.

B.5 Context of use

This section describes

O the context analysis which was carried out to ensure that the evaluation carried out matched the intended use

of the

system;

O the scenarios developed to incorporate the tasks identified in the context analysis, and

O the differences between the working and evaluation environments.
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B.6 Measurement plan

B.6.1 Users

©1SO

This section compares the participants selected to the intended users identified in the context of use description.

B.6.2 Methods

This section outlines the methods of measurement used during the evaluation, for example:

analyst observation and videotape analysis;

O usability
O busines
0 user ang
0 user ang
B.6.3 Seq
This section

introduction,

B.7 Resu

B.7.1 Gen

This is the npajor section of the evaluation report. It includes a warning that the experiences are those

number of pe
B.7.2 Vide

Analysis of e

participant afle provided for searches, snags;. help within each task undertaken. Graphical presentation o

preferred.

B.7.3 Use
Usability con
with consiste
situation. Als|

B.7.4 Wor

Issues relati

area observation;

customer debrief by usability analysts;

customer questionnaire analysis.

lence

provides a breakdown and schedule of various activities performed during the day: we
pn-site training, pre-task briefing, tasks, questionnaire completion;, verbal debrief, goodbye.
ts

bral

ople taken from the intended user population:
0 analysis

ach session in detail to record the“length of time spent doing each task is given. Timing

interface design

cerns relating to.the screen design for each application area are recorded. Examples include
ncy, lack of fit'\with the task and the need for error messages which tell the user how td
b included aregeneral design issues such as use of colour and crowding of information on s

flow_and process

come and

of a small

5 for each
f results is

problems
correct a
reens.

ng-to the number of steps within processes are reported from observation and from comments of

participants.

B.7.5 Training

The section identifies user requirements for future training, based on observation of user performance.

B.7.6 User debriefing

Results from any project specific questionnaires completed by each participant are detailed and can include
example quotes.

B.7.7 User perception questionnaires

Usability checklist scores and interpretation of responses are included.
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B.8 Recommendations
The concluding section lists all recommendations made from analysis of the results as described earlier.
Recommendations are listed in order of importance and ease of implementation (quick wins), together with the likely

impact on user and business if not acted upon. Examples of design solutions can be suggested for consideration
where evidence exists to support them.

B.9 Appendices

Task breakdowns.

Analysis of video recording of user performance.
Analysis of user responses to questions in user perception questionnaires.

Analysis of customer responses to questions in customer perception questionnaire.
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Annex C
(informative)

Sample procedure for demonstrating conformance to this
International Standard

©1SO

C.1 Introc

This annex p
this Internati
the procedur
The checklis
International

a) identify
system;
b) describg
c) record th
NOTE Th

not be require

uction

rovides an example of a procedure for determining whether a human-centred process, as described in

pnal Standard, has been applied in the development of an interactive system. |t.should be
b described in C.2 is provided as guidance only, and parties may choose to use.alternative p

is not intended to be used in isolation. It should only be used in conjunction with the full
Standard. This annex provides a checklist-based procedure to do the following:

he information to be produced by each human-centred activity in-the development of an

how the production of such information should be assured;
e results of the assessment process.

s procedure can be followed in any human-centred design project. In small projects some of the infor
[ or may be easily obtained and require little formal doeumentation.

C.2 Documentation

The checklis{s are completed as follows:

a) the relejance of the information to the,project should be assessed;

b) the location of information and. means of assessment columns are completed before an activity
carried qut;

c) during the check that the human-centred process has adhered to its procedures, an assessor makes
for adhefence using the defined means of assessment for each information item;

d) the adhgrence and.comments columns are completed by the assessor.

Users of this|
in Tables C.]

Interpational Standard can demonstrate how they complied with this standard by using the
to”C.,5 as evidence that they had correctly produced, managed and applied the information

human-centr

noted that
focedures.
ext of this

interactive

Mmation may

has been

the check

lists given
relating to

pd-activities in a project or design life cycle. Although ISO standards are copyright, the ched

klists may

be freely reproduced.

The checklists headings are as follows.

O

Information item . This column contains a list of the information which this International Standard suggests

should be produced during a human-centred design process. Each item is labelled with the clause that
describes the activity which generates or uses that information.

Location of information

. Although the documents described in this International Standard will be suitable for

many projects, the items of information generated or used by the human-centred activities can be recorded in
many different documents, files, databases, etc., depending on the nature of the project and development life
cycle.This column in the checklist can be used to record the location of the information and the required format
and level of detail of that information for the particular project or life cycle.

20


https://standardsiso.com/api/?name=0c5db8221ee0f7abc25769064d951025

©1S0 ISO 13407:1999(E)

O Relevance . This column indicates whether the information is relevant to this project.

0 Means of assessment . The procedure by which each information item is collected, produced, recorded, and
its quality is assured should be checked. For custom-designed products, the means of assessment can be
agreed between purchaser and supplier. For generic products, the means of assessment can be agreed
between the project and the quality assurance function in the organization or the project manager and the
provider of human factors services. Examples of means of assessment include evidence from document
control systems, reviews, repetition of tests, interviews and audits.

O Adherence . This column can be used by the designated assessor to record the results of the assessment.
Depending on the degree of assurance specified in the means of assessment, the assessor can be a member
of th ' i i i i assessment
organjzation. After assessment, this column will provide evidence of the examination of thechyman-centred

ivifes against the recommendations of this International Standard.

0 Comments . Space for the assessor to record observations or summaries of non-adherence.

Table C.1 — Planning the human-centred process

Information jitem (related clause) Location of Relevance Means of Adherence | Comments
information (YIN) assessment (YIN)

List of hgman-centred activities to be carried out
(clause 6)

Procedure|for integrating human-centred activities with
other devdlopment activities (clause 6)

The indiviquals and organization(s) responsible for the
human-cenptred design activities and the range of skills
and viewppints they provide (clause 6)

Procedures for establishing feedback and
communicption on human-centred design-activities as
they affect|other design activities and methods for
recording these activities ( clause 6)

Milestoneq during the design and development
process (clause 6) (should altow for iteration)

Suitable tifnescales to_allow feedback to be
incorporatéd into the design schedule (including early
stages) (clpuse 6)
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