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ISO (the International Organization for Standardizatien) is
federation of national standards bodies (ISO member. bodie
of preparing International Standards is normally carried out
technical committees. Each member body interested in 3

which a technical committee has been established has thd
represented on that committee. Internatiohal ‘organizations, g

ISO 9241-

10:1996(E)

B worldwide
5). The work
through 1SO
subject for
right to be
overnmental

and non-governmental, in liaison with I1SO) also take part in the work. ISO

collaborates closely with the Internagtional Electrotechnical
(IEC) on all matters of electrotechnigal standardization.

Draft International Standards-adopted by the technical con
circulated to the member bddigs for voting. Publication as an
Standard requires approvalbby at least 756 % of the member b
a vote.

International Standard ISO 9241-10 was prepared by Technica
ISO/TC 189, Ergenomics, Subcommittee SC 4, Ergonomic
system interadtion.

ISO 924Eansists of the following parts, under the general tit
requirements for office work with visual display terminals (VI

Part 1: General

Part 2: Guidance on task requirements

Part 3: Visual display requirements

Part 4: Keyboard requirements

Part 5: Workplace requirements

Part 6: Environmental requirements

Part 7: Display requirements with reflections

Commission

mittees are
International
bdies casting

| Committee
5 of human-

p

e Ergonomic
Ts).

Part 8: Requirements for displayed colours

Part 9: Requirements for non-keyboard input devices

Part 10: Dialogue principles

Part 11. Guidance on usability

Part 12: Presentation of information

Part 13: User guidance

Part 14: Menu dialogues
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— Part 15: Command dialogues
— Part 16: Direct manipulation dialogues

— Part 17: Form filling dialogues

Annex A of this part of ISO 9241 is for information only.
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This part of ISO 9241 deals with ergonomic design of Seftw
display terminals (VDTs) and describes general ergonemic pri

-10:1996(E)

are for visual
hciples which

are independent of any specific dialogue technique,~but shoyld be applied
in accordance with ISO 9241.
When specifying, developing or evaluatingydialogue systems, these prin-

ciples can be applied, but as general gujdelirnes only. The ma
each dialogue principle can be applied.will depend on the ¢
of the intended user of the system,\tHe tasks, the environi
specific dialogue technique used. Guidance on identifying relg
of the users' tasks and envirorfnent of use is given in ISO g
cific guidance on the use ef\techniques such as menus, c
guages, direct manipulatioh and form-based entry will
Parts 14 to 17 of ISO 9241

The ultimate benefielaty of the standard will be the end use
It is the needs of, this user that provide the ergonomic requir
by the Internatienal Standards developers. Although it is unl
end user will\read the standard or even know of its existen
cation should provide user interfaces that are more usable, ¢
that enable greater productivity.

This\part of ISO 9241 contains one informative annex that list
used during its development.

hner in which
haracteristics
nent and the
vant aspects
241-11. Spe-
bmmand lan-
be found in

r at the VDT.
ements used
kely that the
ce, its appli-
bnsistent and

5 the sources
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Ergonomic requirements for office work with visual
display terminals (VDTs) —

Part| 10:
Dialogue principles

1 Scope
This parf of ISO 9241 provides ergonomic principles\férmulated in general terms, i.e. they are presehted without

referende to situations of use, application, enviroriment or technology. These principles are intendedl to be used
in specifications, design and evaluation of dialegués for visual display terminals (VDTs).

2 Definitions
For the purposes of this part of ISO 9241, the following definitions apply.
2.1 diglogue: Interaction between a user and a system to achieve a particular goal.

2.2 user: Individual interacting with the system.

3 Diallogue principles

3.1 General

The following seven principles have been identified to be important for the design and evaluation of a VDT dia-
logue:

— suitability for the task;

— self-descriptiveness;

— controllability;

— conformity with user expectations;

— error tolerance;
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— suitability for individualization;
— suitability for learning.

The dialogue principles are presented in 3.2 to 3.8, together with a short description and typical applications fol-
lowed by examples. The examples illustrate possible implementations. Applications and examples are chosen for
clarification and are not exhaustive.

3.1.1 User characteristics

The dialogue principles should be applied taking into consideration user characteristics such as:

— attention span;

— limits of sHort-term memory;

— learning beghaviour;

— level of wgrk and system experience;

— the user's |internalized view of the underlying structure and purpose of the systém with which the user will
interact.

3.1.2 Task characteristics

The performar|ce of a task at hand is enabled by the system's dialogue-features. The effectiveness and efficiency
of the performjance can be improved if the requirements of task performance have been satisfied.

3.1.3 Relatidnship between the principles
The dialogue principles are not independent, and it may bé necessary to trade off the benefits of one principle
against others| The applicability and the relative importance will vary with the specific field of applicatior|, user
groups and th¢ dialogue technique chosen. This implies taking into account the following aspects:
— goals of th¢ organization;

— needs of the intended (end) user group;

— tasks to be| supported;

— available teghnologies and résources.

It may be necgssary to establish priorities on a case-by-case basis when applying the principles.
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3.2 Suitability for the task

A dialogue is suitable for a task when it supports the user in the effective and efficient completion of the task.

Application:

Examples include:

The dialogue should present the user only with infor-
mation related to the completion of the task.

Formatting information such as colour, and information
such as current day, date, etc. are presented only if
they facilitate completion of the task.

Help information should be task-dependent.

When the user requests help, the dialogue system

presents information relevant to the currept task (e.g.
list of editing commands if in editing-state). When a
particular dialogue box is displayethand the user re-
quests help, the interface software pregents infor-
mation relevant to that dialogue box.

Any agtions that can appropriately be allocated to the The cursor is automaticatly positioned at the first entry

interfape software for automatic execution should be field relevant for the task:

carried out by the software without user involvement.
System startup¢ procedures are automatically pro-
cessed.

When|designing the dialogue, consideration should be In a publichdccess system, where there|is a set of

given fo the complexity of the task with respect to the alternativé inputs, a menu is used to present the

user's|skills and abilities. possibkle choices.

The fgrmat of input and output should be appropriate Jiput screens are structured so that all of|the data to

to thelgiven task and user requirements. be obtained from a single source are topether, and
these items are ordered and formatted i the same
way as in the data source, regardless of |whether or
not the underlying system will use the data in that or-
der or format.
The precision of input is equal to the precis|on required
by the task.

The diplogue should support the)user when perform- The dialogue system allows sequences of [activities to

ing requrrent tasks. be saved and allows the user to reuse thgm (e.g. us-
age of macros).

If defalult input capabilities exist for a given task (e.g. If the current date is required by the task,|it need not

standayrd default vajudes), it should not be necessary for be typed in, but can be modified by the user.

the uspr to inplit such values. It should also be poss-

ible to|replacendefault values by other values or other

approgriate.default values.

During performance of a task in which data are
changed, the original data should remain accessible if
the task requires this.

By pressing the [Esc] key, the contents of an entry
field revert to the state before the field was edited.

The dialogue should avoid forcing unnecessary task
steps.

The user is able to save a document and exit in a sin-
gle step.
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3.3 Self-descriptiveness

¢ 1S0

A dialogue is self-descriptive when each dialogue step is immediately comprehensible through feedback from the

system or is explained to the user on request.

Application:

Examples include:

After any user action, the dialogue should provide
feedback where appropriate. If severe consequences
may result from the user action, the system should
provide explanation and request confirmation before

Echoing of keying activity together with modification
status of data are necessary to help the user in
understanding what happens in the application and
what the user can control, If the dialogue can be re-

carrying out

the action.

versed, the application indicates this by giving-dxplicit
information on what can be reversed.

If a deletion cannot be reversed, the dialogue system
asks for confirmation.
Feedback of explanations should be presented in a The technical terms used in the dialogue are [those
consistent tgrminology which is derived from the task actually used in the specific-field of application. |In ad-

environmeni rather than from dialogue system tech- dition, the user can have @tefm explained by ingutting
nology. the relevant keywords Thus, following input @f the
term “change of scale’, the user is provided wjth an
explanation of the-task involved, reference also |being
made to the r€levant program and to supplemgntary
information toxbe found in the user manual.
Feedback of explanations should assist the user in During the saving of a file, a message “Data [being
gaining a ggneral understanding of the dialogue sys- savedio file... please wait” is displayed.
tem as a popsible supplement to user training.
Feedback or|explanations should be based on the level~, A clerical user receives a definition in terms of the data
of knowledge which the typical user may be expected~ entry task, while a technical user receives infornhation
to have. in terms of the technical context of the system.
Feedback of explanations varying in type and Tength, By pressing the “Help” key once, the user obtgins a
based on uger needs and characteristics,\'should be brief explanation; by pressing twice, a detailed expla-
available to {he user. nation of the command concerned is received.
The user can choose between an explanation giVen in

general terms and one in the form of an exampl¢.

To enhance
planations g
which they 3

The quality

their value fos'the user, feedback or ex-
hould strictly-relate to the situation for
re needéd.

pf feedback or explanations should mini-

mize the ne

pd-to consult user manuals and other ex-

The dialogue system offers help which is sensitlve to
the context of the current activity.

ternal information, thus avoiding frequent media

switches.

If defaults exist for a given task, they should be made

available to t

he user.

Display of current date is provided in a form-filling dia-
logue.

The interface software presents a list of valid alterna-
tives that can be entered into a field.
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Application:
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Examples include:

The user should be informed about changes in the
dialogue system status that are relevant to the task.

Insight regarding the current dialogue status is
achieved by showing the user performance situations
such as:

— when input is expected:;

— command currently being processed;

— overview of future steps in interaction, including

possible user response alternatives;

— history of interaction.

When |input is requested, the dialogue system should
give information to the user about the expected input.

The dialogue system requestshnput by gresenting a
field name together with inforriation on data type (e.g.
date, numbers, flag) ang““the input fprmat (e.g.
yy.mm.dd).

Messages should be formulated and presented in a
comprghensible, objective and constructive style and
in a copsistent structure. Messages should not contain
any Vplue judgements, such as “This input is
nonsemse”.

Message reads: "RoPdate of birth, please [use the fol-
lowing format: YYYMM/DD".
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3.4 Controllability
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A dialogue is controllable when the user is able to initiate and control the direction and pace of the interaction until

the point at which the goal has been met.

Application:

Examples include:

The speed of interaction should not be dictated by the
operation of the system. It should always be under the
control of the user according to the user's needs and
characteristics

No input field is erased, replaced or otherwise
unavailable to the user until the user signals

made
com-

pletion of data entry, such as by pressing the ENTER

key

The dialogugs should give the user control over how

to continue

ith the dialogue.

The dialogue system positions the cursor t6/th¢
input field, but offers the user the possibility to
a different field instead.

next

select

If the dialodue has been interrupted, the user should

have the ab]
the dialogus

ity to determine the point of restart when
is resumed, if the task permits.

It is possible for the user to decide.after an interrliption
(e.g. on the basis of interim resuits) whether tHe dia-

logue should be continueg~from the point of

inter-

ruption, whether some interdction activities sholild be

reversed, or whether ¢the whole dialogue shot
cancelled with the,péssibility of defining certai
ditions for restarting the dialogue.

Id be
con-

If interactio

s are reversible and the task permits, it

should be ppssible to undo at least the last dialogue

step.

The dialoguelsystem offers the possibility to dccess

deleted objjeéts.

Different usgr needs and characteristics require differ-

ent levels a

d methods of interaction.

Menus for new users and accelerators for experignced

users.

Different levels of detail in help, which correspd
different levels of expertise.

nd to

The way that input/output data are represented (for- The system offers the possibility to switch between
mat and typg) should be under the contral'of the user. textual and iconic presentation of a list of files.

If control of the amount of data displéayed is of use for A form to be filled in is distributed over several bages
a particular fask, the user should(bg-able to exercise of the display. The task permits the user to choose
such control between the display pages to suit the work situgtion.

The user receiving an output that is not required if able

to stop the output.

Where altert
should have

ative iaput/output devices exist, the user
thecoption of which one to use.

The user has the choice between mouse and keypoard

input.

Ih Al NPT PN ££
o OaToOg Ut T Sy SteTH OTIetS

between several printers.

I~ ot N
He—posstiity—to—select
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3.5 Conformity with user expectations

A dialogue conforms with user expectations when it is consistent and corresponds to the user characteristics, such
as task knowledge, education and experience, and to commonly accepted conventions.

Application: Examples include:

Dialogue behaviour and appearance within a dialogue

system

should be consistent.

System status messages always appear on the same

line.

The same key is always used to termina

te the dia-

logue.

State-change actions should be implemented consist- The Fl-key is always used to get helf-

ently.

The application should use the vocabulary which is The technical terms used inthe dialogug are those

familiarf to the user in the performance of the task. actually used in the context of the user task.

Dialogyes used for similar tasks should be similar, so  To activate an applicafion in a system using a number

that the user can develop common task-solving pro-  of different applicatiobs, the user is always [required to

cedures. double-click on thé.corresponding icon to open it.
Users move alt moveable windows by dradging a pre-
specified‘area near the top of the window.
In a €ommand dialogue, a standard structure for all
commands, including common syntax rulels, is main-
tathed and wherever possible uses a considtent set of
names.

Immed|ate feedback on user input should be _given The dialogue system moves the cursor immediately

where pppropriate to user expectations. It should be following the movement action of the assodiated input

based ¢n the level of knowledge of the usér device.

The cutsor should be where the input i$.wanted. The dialogue system moves the cursor aytomatically
to the position where the user expects td make the
next input.

If a response time is likely to deviate considerably from  The user receives the message: “Please [wait: your

the expected response #time, the user should be in- data is being processed”, or a graphical waif indication

formed|of this. is provided, e.g. hourglass.
Prior to starting a dialogue, the user is able| to gain an
overall picture of the current status of the dialogue
system. The user is informed of dialoglie system
downtime, availability and other relevant| character-
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3.6 Error tolerance

A dialogue is error-tolerant if, despite evident errors in input, the intended result may be achieved with either no
or minimal corrective action by the user.

Application:

Examples include:

The application should assist the user in detecting and

aveiding erro

rs in input.

The dialogue system should prevent any user input

If a sequence of actions is required, the interface
software is designed such that the next step in any
sequence can be determined from the information
displayed; e.g. in form-fill dialogues, labels are clearly

from causing
dialogue syst

Undefned dialogue sysiem states or
em failures.

visible in the next field to be filled in.

The interface software checks for numerical inbut if
only numbers are allowed.

Errors should be explained to help the user to correct The dialogue system presents an.étror messagd con-

them. taining information on error océurfence, type of|error
and possible methods of correetion to the extent the
dialogue system is able te-define.

Depending dn the task, it may be desirable to apply The dialogue system discovers an error which dearly

speciai effort in presentation techniques to improve

the recognit
sequent recd

jion of error situations and their sub-

very.

relates to a particdlar data field. This field is mprked
and the cursor positioned automatically at the stprt of
the field.

Acceptable inputs are displayed.

In cases why
errors auton
execution of
tunity to ove

bre the dialogue system is able to correct

atically, it should advise the user of the
the corrections and provide the oppor-
ride the corrections.

In a spell-check facility, an error message is offerg¢d for
a word that is misspelled. Alternatives for corredtions
are provided on request.

User needs gnd characteristics may require thaterfor When a letter is being written on a word-procegsing

situations arg deferred, leaving the decision to the user  dialogue system equipped with a spelling-aid fungtion,

as to when tp handle it. corrections will not be suggested until the usgr re-
quests them.

It is desirablg to provide additional @xplanations during A dialogue box, giving information about an BIror,

error correctipn on request. contains a button offering the user more information.

Validation/vefification of data should take place before A list of items to be deleted is displayed in advance.

attempting tq process the\nput. Actual deletion takes place on confirmation.

Additional coptrols sheuld be provided for commands

with serious fongeguences.

Error correction=should be possible without-switching—WWhen FRgkAg-ar-entry-tnto—aformtheusercarr type

dialogue-system states, where the task permits.

over incorrect characters without going to an editing
mode.
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3.7 Suitability for individualization
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A dialogue is capable of individualization when the interface software can be modified to suit the task needs, in-
dividual preferences and skills of the user.

NOTE 1

Although in many cases providing users with customization capabilities is very desirable, it is not an acceptable
substitute for ergonomically designed dialogues. In addition, customization capability should only be provided within certain
limits, such that modifications cannot cause users any potential discomfort (e.g. unacceptable noise levels with user-configured
auditory feedback).

Application:

Examples include:

Mecharlisms should be provided to allow the dialogue Increased font size for partially-sighted-uédrs, correct

system|to be adapted to the user's language and cul- use of colour for users with colour pefceptign defects,

ture, indlividual knowledge and experience of task do- different assignment of keys for different cliltures.

main, |perceptual, sensory-motor and cognitive

abilities The mouse can be adapted for“eft- or right-hand us-
age.

The dialogue system should allow the user to choose The user can change (fhe presentation andjor format

from alfernative forms of representation according to  of output according.tgpersonal preference.

individugl preference and to the complexity of the in-

formatign to be processed.

The ampunt of explanation (e.g. details in error mess-  The user éan change the level of detail for putput de-

ages, hglp information) should be modifiable according pendingion the situation (e.g. more detail while learn-

to the i

dividual level of knowledge of the user.

ing, medium detail for error feedback, minimum detail

forstatus output).

The usef should be allowed to incorporate his/her own-<The user can record typing sequences and|even pro-
vocabulgry to establish individual naming for objects™ gram function keys in order to simplify the[execution
and actipns if it suits the contexts and tasks. It sfiould of a sequence of repeated commands.

also be| possible for the user to add individualized

commands.

The usgr should be able to set up eperational time The dialogue system allows the user to dontrol the

paramefers to match his/her individual™need.

speed of the scrolling information output.

Users ¢
dialogue

hould be able to cheesg between different
techniques for different tasks.

The dialogue system allows the user to sfart a dia-

logue function by either entering a comm
lecting a menu option.

nd or se-
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3.8 Suitability for learning

A dialogue is suitable for learning when it supports and guides the user in learning to use the system.

Application:

Examples include:

© |ISO

Rules and underlying concepts which are useful for
learning should be made available to the user, thus al-
lowing the user to build up hisfher own grouping
strategies and rules for memorizing activities.

The user is able to obtain information on the model on

which the application is based.

Accelerator key combinations use, where possible, the
first letter of the menu commands to which they cor-

Tespond, and this Is clearly shown on the menu,

Relevant lgarning strategies (e.g. comprehension-
oriented, lI¢arning by doing, learning by example)
should be grovided.

The user can always switch back and forth~bg
overview help information and learaing-by-e
feedback (e.g. the user can ask for anoverview
overall structure of a database system. Thereaf
user can then ask for an explanation of a certai

tion and can execute this function in a “what-if{

ner).

Learning by doing isssupported by encouragi
user to experiment, walk through examples
various situations,Japplying “what-if” alternative
allowing error Correction without the danger of ¢
potentially. catastrophic results).

Interg€tive online tutorials support the learn
doidg method.

tween
ample
of the
er the
h func-
man-

g the
during
s (e.q.
ausing

ng-by-

Relearning facilities should be supported.

Attention is given to the frequency of comma
age. Frequently-used commands offer the user
cuts and defaults. Seldom-used commands ars
self-explanatory in their design and accompan
more guiding information.

nd us-
short-
more
ed by

A number ¢f different means to help(the user to be-
come famillar with the dialogue eléments should be
provided.

Standard locations are used for same type of
age.

Similar layout of screen elements are used for
task objectives.

mess-

similar

10
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