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Foreword

1ISO (th

International Organization for Standardization) is a worldwide

federatfon of national standards bodies (ISO member bodies). The work
of preparing international Standards is normally carried out through ISO
technicpl committees. Each member body interested in a subject for

which

represe
mentai
work. |
Commi

circulat

technical committee has been established has the right to be

nted on that committee. International organizations, govern-
and non-governmental, in liaison with 1SO, also take part in the
50 collaborates closely with the International Electrotechnical
ssion (IEC) on all matters of electrotechnical standardization.

d to the member bodies for voting. Publication as an lnter-

Draft lnFernational Standards adopted by the technical committees are

nationa
bodies

Standard requires approval by at least 75 % of the member
rasting a vote.

International Standard 1SO 9241-1 was prepared by Technical,Committee

180/TC

1ISO 92
Ergono
(VDTs):

159, Ergonomics, Sub-Committee SC 4, Signals and controls.
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— Part 11: Usability statements -

— Part 12: Presentation of information
— Part 13: User guidance

— Part 14: Menu dialogues

— Part 15: Command dialogues

— Part 16: Direct manipulation dialogues

Part 17- Form ﬁ!!ing—éoa&egees—]‘
Annexes A and B of this part of ISO 9241 are for information only.
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Introduction

1ISO 9241 provides the ergonomic requirements for visual display ter-
minais {VDTs) in which display screen equipment is used for office tasks
including text and data processing.

The putpose of ISO 9241 is to promote good ergonomic design of VDT
work and thus to ensure that VDT users can operate display screen
equipment safely, efficiently, effectively and comfortably. In practice, this
be achieved by careful design of the VDTs themselves, the
es and working environments in which they are used and the

VDT work. Much of 1SO 9241 deals with the design of the VDT itself dand
is proyided to help designers and manufacturers to develop
ically-sound visual display terminals. This information.is also

so, whele possible,(specific design guidance is given, based on existing
knowledge and_ctwrrent technology, which is known to achieve the same
result. Yome ‘aspects of VDT use and design are not amenable to such
user pefformance specification, for example the design of VDT tasks,
and herg I1SO 9241 provides guidelines to assist manufacturers. design-

ers, users and managers.

In view of the complexities of VDT ergonomics and the unfamiliar and
multipurpose nature of ISO 9241, it has been organized into a number
of parts, each dealing with a different aspect of VDT work. Unless oth-
erwise stated, each part of ISO 9241 deals with one aspect of VDT use
and makes the assumption that the other aspects are as specified in the
other parts. Overall, the requirements specified and the tests described
are designed to be appropriate to typical office VDT circumstances.
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Ergonomic requirements for office work with visual display

terminals (VDTs) —

Part 1:
General introduction

1 Scope

This part of ISO 9241 applies to the ergonomic re-
quirements for the use of visual display terminals for
office| tasks. For the purposes of this part of
ISO 9241, office tasks include text and data pro-
cessing but not computer-aided design tasks (CAD)

or industrial process control tasks.

NOTE VDTs typically comprise a display_u6it (often a
cathode ray tube), a keyboard and some associated elec-
tronicg and control circuitry. The VDT may be a terminal
to a lafger system or may be a self-contained computer.
Other |equipment including printers-and communications
devices may be connected and ‘located at the VDT
workpliace or remotely.

This part of 1ISO 9241:
— introduces IS0 8241 as a whole;

— degpcribes thel basis of the user performance ap-
proach;

— givyesDan overview of the first six parts of

2 Principles of the user perfdrmance
approach

One_of the main concerns of ergonpmics is in en-
suring that equipment is fit for humjan use. In gen-
eral this involves matching the [design of any
controls, displays, material to| be handled,
workplace, working environment and tasks to the
characteristics, strengths and limitations of the po-
tential user under the appropriate working environ-
ment. Failure to take account of human limitations
can lead to errors, reduced performance, discomfort
and perhaps risk of injury. Failure fo take account
of human strengths can be wastdful, reduce ef-
ficiency and result in boring, tedious|work.

In practice, all equipment users are|different and it
is impottant to understand in what ways they vary
and to quantify the variation so that|it is taken into
account in the design. Good ergonpmic design is
important in any equipment designed for human use
but it is especially important when the use is inten-
sive or if the accuracy or speed of the user’s per-
formance is critical.

VDT use is often both intensive and pensitive to the
user’'s performance and forms a significant part of
many offic - ingly, users, their

ISO 9247, and
-— provides guidance on how to use I1SO 9241.

Annex A lists the pianned further parts of ISO 9241
and summarizes their contents.

ISO 9241 does not cover electrical safety or radiation
emission; some aspects of these are covered by the
IEC publications listed in annex B.

7
representatives and managers are concerned with

ensuring that VDTs are designed to appropriate

ergonomic standards.

Design guidance relevant to current technology is
useful to designers and has been included within
18O 9241. However, major emphasis is placed on
specifying the factors affecting the performance of
the user. Thus, for example, ISO 9241 sets legibility
requirements for displays in terms of the perform-
ance which users should be able to achieve in per-
forming typical office tasks. This user performance

5
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approach deals directly with the ergonomics re-
quirements and should be much less dependent on
the current state of technology than product stan-
dards.

However, the user performance approach depends
on sound methods of testing which include detailed
specifications of which ergonomic factors are .im-
portant for a particular item of equipment, how they
should be measured including where appropriate
the test equipment to be used, what sample of sub-
jects is appropriate, what experimental conditions
are releyant and what level of performance is ex-

f) a degree of individual control over
work;

the pace of

g) some cohesion so that the task forms an under-

standable part of the work of the org

anization;

h) an opportunity for the individuals to use their
skills and experience, and to gain new skills;

i) sufficient feedback on the task performance in
terms which are meaningful and helpful to the

user.

pected. All of these points are dealt with in each of
the releviant parts of SO 9241.

it is recognised that some users of ISO 9241 will not
have the| resources to carry out the test methods in
full and are only using current technology in a rela-
tively strpightforward way. In order to help such us-
ers, preqcriptive guidance has been provided which
should achieve the specified level of user perform-
ance with current technology.

3 Ovefview of the first six parts of
ISO 9241

3.1 \Pa t 1: General introduction

The gengral introduction contains information about
1SO 9241| and provides an overview of the first six
parts. Sgme IEC standards useful for understanding
safety agpects are given (see annex B) and the ba-
sis of the user performance approach <adopted
throughdut I1SO 9241 explained. Some guidance is
given on|how to use ISO 9241.

3.2 Part 2. Guidance on task.requirements

ISO 924112 deals with the design of office VDT tasks.:
The aim|is to enhance_the efficiency and the well
being of| the individual\user by applying practical
ergonomlics knowledge to the design of office VDT
tasks.

The objectives~of the task design are discussed.
Well-des|gned tasks should:

\

18O 9241-2 provides guidance on how {ask require-

ments can be identified and specifiéd
ual organizations and how task requi
be incorporated into the systéem des
plementation process.

3.3 Part 3: Visual display requirem

{SO 9241-3 deals with the characteristig
ual display which' determine its effe

ithin individ-
ements can
gn and im-

ents

s of the vis-
Ctiveness in

presenting an image to the user. The uper perform-

ance objective is that the user should
detect and\recognize the image accurg
and without discomfort.

The ‘display characteristics which in
tection and recognition performance a
Where appropriate, design guidance ¢
mum, maximum and optimum valu
characteristic are presented.

be able to
tely, quickly

fluence de-
re identified.
bn the mini-
bs  of each

Some of the characteristics are deter

ined solely

by the design of the display itself, for pxample the
shape of the characters, but others, for lexample the
contrast between the character and its [pbackground,
are the resuit of an interaction between the dispiay

and the working environment. There a
actions between the different character
ample increasing the character brig
change its apparent size or the thic
strokes.

The overall effect of these design char
assessed in a visual display performar
test procedure and conditions are speg
as the user performance criteria. User
criteria are the minimum accuracy

also inter-
stics, for ex-
hiness can
kness of its

hcteristics is
ce test. The
ified as well
performance
and speed

achieved by the test subjects in the d

ptection and

a) facilitate task performance;

b) safeguard the user’s health and safety;

¢} promote individual well-being;

d) deyelop the individual’s skills and capabilities.

The characteristics of well-designed tasks are pre-
sented. These include:

e) some variety in the activities and skills used;

recognition test and the discomfort experienced. The
test may be used to compare the user performance
of displays based on different technologies.

NOTE 2
opment.

The user performance test is still under devel-

3.4 Part4: Keyboard requirements

SO 9241-4 deals with the characteristics of the key-
board which determine its effectiveness in accepting
a string of keystrokes from the user. The user per-
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formance objective is that the user should be able
to locate and activate the appropriate keys accu-
rately, quickly and without discomfort.

The keyboard characteristics which influence keying
performance are identified. Where appropriate, de-
sign guidance on the minimum, maximum and opti-
mum values of each characteristic are presented.

The overall effect of these design characteristics is
assessed in a keyboard performance test. The test
procedure and conditions are specified as well as
the user performance criteria. User performance

1SO 9241-1:1992(E)

a higher standard of workplace to promote efficient
operation and healthy comfortable postures.

3.6 Part 6: Environmental requirements

ISO 9241-6 deals with the design of the working en-
vironment for VDT users. The objective is to provide
a working environment which should facilitate ef-
ficient operation of the VDT and provide the user
with comfortable working conditions.

The characteristics of the working environment

critefia are accuracy and speed achieved by the fest
subjects in the keying test and the discomfort ex-
perignced. This test should be used to compare the
user|performance of keyboards of dissimilar tech-
nologies.

NOTH3 The user performance test is still under devel-
opment.

3.5 [Part 5: Workstation layout and postural
requirements

The workplace comprises the furniture and fittings
surrqunding and supporting the VDT and its user. lts
main| components are the work surface and the
chairl

ISO 9241-5 deals with the design of workplaces for
VDT psers. Good workplace design should facilitate
efficient operation of the VDT and encourage-the
user [to adopt a comfortable and healthy werking
postyre.

The requirements for a healthy comfortable seated
postyre are discussed. These include:

a) the location of frequently-used equipment con-
trpis, displays and work'surfaces within easy
reach; :

b) thie location of frequently-viewed displays within
easy view;

c¢) the opportnity to change position frequently;

d) ayoiding excessively frequent repetitive move-
ments with extreme extension or rotation of the

which mnumlo_perilmnd user comfort
are identified and design guidelines presented.

Even when it is possible to.coentrol[the working en-
vironment within strict limits, indiviquals will vary in
their judgements of its_acceptabiiity partly because
individuals do vary_in ‘their prefergnces and partly
because different tasks often require different en-

vironments. Therefore some indiVidual discretion
with respect tothe environment is gssential.

4 Guidance on how to use |

1809241 is intended for all those i
ing safe and effective VDT work. i{s purpose is to
promote the health and safety of VDT users and to
ensure that they can operate VDT equipment ef-
ficiently and comfortably. This requires careful de-
sign of the VDTs themselves, of the|workplaces and
working environments in which thqy are used and
of the way the VDT work is designed, organized and
managed. In practice, these different aspects can be
the responsibility of a number of different people or
organizations.

Each of the interested parties will find different parts
of 1ISO 9241 relevant to their requitements: for ex-
ample, the relevance of the first six [parts to particu-
lar users is given below.

ISO 9241-1, 1SO 9241-3 and [SO 9241-4 are con-
cerned with the design of the VDT itself and are
provided to help designers and manufacturers to
develop ergonomically-sound visuai display ter-
minals. This information is also televant to pur-
chasers who wish to specify VDTs| for systems in
their own organizations or to assegs the suitability

lintbsortrank:

e) support for the back especially for the lumbar
region.

The characteristics of the workplace which promote
a healthy and comfortable posture are identified and
design guidelines given.

Compliance with these guidelines is only intended
o ensure a minimum quality of VDT workplace.
There will be applications where the special de-
mands of the tasks or of the environments require

of g o equipme

ISO 9241-5 and ISO 9241-6 deal with the VDT
workplace and the VDT working environment. This
information is intended for manufacturers and de-
signers of VDT workplaces and environments and
also for VDT users and for those responsible for
their supervision and management.

ISO 9241-2 deals with the organization and man-
agement of VDT work and is intended for VDT users
and for those responsible for their supervision and
management.
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The relevance of each of the first six patts of Although the major emphasis is on the design of

I1SO 9241+t0 these different groups is illustrated in

new equipment and installations, SO 9241 may also

table 1. be used to assess the suitability of existing instal-
Jations.
Table 1 — First six parts of ISO 9241 and applicability
Part . Equipment Managers of System
n° Part title VDT users designers users designers
1 General introduction * x * *
2 Guidance on task requirements * * *
3 Vjsual display requirements * *
4 | Keyboard requirements * *
5 Workstation layout and postural require- * * * *
nents
6 Environmental requirements * * s *
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Annex A

ISO 9241-1:1992(E)

(informative)

Information on planned parts 7 to 17 of ISO 9241

The titles, and a shotrt summary of the intended
contents, of parts 7 to 17 of 1SO 9241 are given be-

low.

a)

b)

c)

d)

evaluation procedures.to be carried out and the
criteria to be satisfied when the usability of the

]

art 7: Display requirements with reflections

O 9241-7 is intended to contain details of
ethods for the measurement of glare and re-
betions from the surface of display screens, in-
uding those with surface treatments.

o3 5

T

art 8: Requirements for displayed colours

90 9241-8 is intended to deal with the require-
ents for multi-colour displays which are largely
11 addition to the monochrome requirements in
80 9241-3.

==

Pprt 9: Requirements for non-keyboard input de-
vices

80 9241-9 is intended to deal with the ergonomic
requirements for non-keyboard input devicés
which can be used in conjunction with avisual
d|splay terminal. It wilt cover such devices-as the
nfouse and other pointing devices, It will"also in-
ude a performance test.

O =

v

art 10: Dialogue principles

£0.

O 9241-10 is intended( 1o present high-level
rgonomic principles which apply to the design
[ dialogues between-humans and information
stems. )

w O o

art 11: Usability-statements

P
This is infended to provide a framework for an
efgonomic requirements specification which in-
cludes descriptions of the context of use, the

9)

h)

Part 12: Presentation of informatjon

ISO 9241-12 is intended to deal with the specific
ergonomics issues involved in fepresenting and
presenting information in a visual form. it will in-
clude guidance onways of representing complex
information, screen layout and design as well as
the use of windows.

Part 13:(User guidance

1S0. 89241-13 will deal with varioys forms of user
guidance including documentation, help screens,
within-system aids and error handling systems.

Part 14: Menu dialogues

The first dialogue technique for which material is
available concerns dialogue mepus. |SO 9241-14
is intended to contain a large number of guide-
lines developed from the published literature and
from other relevant research. ,

Part 15: Command dialogues
Part 16: Direct manipulation dialogues

Part 17: Form filling dialogues

These other dialogue techniqies have been
identified as suitable topics for [future standard-
ization. At present they are in the very early
stages but some material is already being re-
viewed within the committees [for each of the
types of dialogue technique.
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