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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 establ ished has the right to be represented

on that committee.  International  organizations,  governmental  and non-

governmental,  in  l iaison with  ISO,  also take part in  the work.  ISO

collaborates closely with  the International  Electrotechnical  Commission

(IEC)  on  al l  matters of electrotechnical  standardization.

Draft International  Standards adopted by the technical  committees are

circulated to the member bodies for voting.  Publ ication  as an International

Standard requires approval  by at least 75 % of the member bodies casting

a vote.

International  Standard ISO 9241 -1 2 was prepared by Technical  Committee

ISO/TC 1 59,  Ergonomics,  Subcommittee SC 4,  Ergonomics of human-
system interaction.

ISO 9241  consists of the fol lowing  parts,  under the general  ti tle Ergonomic
requirements for office work with  visual  display terminals (VDTs) :

— Part 1 :  General  introduction

— Part 2:  Guidance on  task requirements

— Part 3:  Visual  display requirements

— Part 4:  Keyboard requirements

— Part 5:  Workstation  layout and postural  requirements

— Part 6:  Guidance on  the work environment

— Part 7:  Display requirements with  reflections

— Part 8:  Requirements for displayed colours

— Part 9:  Requirements for non-keyboard input devices

— Part 1 0:  Dialogue principles

— Part 1 1 :  Guidance on  usabi l i ty

— Part 1 2:  Presentation  of information

— Part 1 3:  User guidance

— Part 1 4:  Menu  dialogues

— Part 1 5:  Command dialogues

— Part 1 6:  Direct manipulation  dialogues

— Part 1 7:  Form fi l l ing  dialogues

Annexes A and B of this part of ISO 9241  are for information  only.
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Introduction

ISO 9241  is a multipart International  Standard that deals with  both  the

hardware and software ergonomic aspects of the use of VDTs.  The

description  of the parts,  their interrelationships,  and a description  of the

expected users of the parts is described in  ISO 9241 -1 .

This part of ISO 9241  deals with  the visual  presentation of information

using  visual  display terminals (VDTs).  I t includes (in  clause 4)  design  ob-

jectives which  provide high  level  guidance on the presentation of infor-

mation.  This part of ISO 9241  is concerned with  the organization  of

information  and with  the usage of coding  techniques in  order to improve

user performance and satisfaction.  Clauses 5 to 7 provide recommen-

dations for display design and apply general ly to al l  dialogue techniques.

This part of ISO 9241  can be used in  conjunction  with  other forms of

guidance.  For example,  ISO 9241 -1 0 ([2]  in  annex B)  provides seven

principles,  each of which can be supported by presenting  information on

displays in  appropriate ways.

This part of ISO 9241  serves the fol lowing  types of users:

a) The user interface designer,  who wi l l  apply this part of ISO 9241

during  the development process.

b) The buyer,  who wi l l  reference this part of ISO 9241  during  the product

procurement process,  and whose end-users wi l l  gain  from the potential

benefits provided by the standard.

c) Those responsible for ensuring  products meet the recommendations in

this part of ISO 9241 .

d) Designers of user interface development tools to be used by interface

designers.

e) Writers of software industry standard guides to be used by interface

designers,  for example,  “interface style guides”.

Other common sources of guidance include software industry  “interface

style guides”.  Once technical  issues about the nature of the system

hardware and software have been considered,  additional  guidance can be

provided which generally helps to increase the consistency of the interface

design.  Typically,  these industry style guides describe a specific way of

implementing  the type of higher level  general  guidance offered in  this part

of ISO 9241 .

The ultimate beneficiary of this part of ISO 9241  wi l l  be the end-user at the

VDT.  Although i t is  unl ikely that the end-user wil l  read this part of ISO 9241

or even know of i ts existence,  i ts application by designers,  buyers,  and

evaluators should  provide user interfaces that are more usable,  consistent

and that enable greater productivity.
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This part of ISO 9241  consists of general  recommendations and conditional

recommendations concerning  presentation of information.  General  rec-

ommendations apply to most users,  tasks,  environments,  and technology.

In  contrast,  conditional  recommendations are those that apply only within

the specific context for which  they are relevant (e.g.  particular kinds of

users,  tasks,  environments,  technology).  Conditional  recommendations

have an "if-then" structure.  The recommendations were developed primar-

i ly by reviewing  the existing  relevant l i terature and empirical  evidence,  then

general izing  and formulating  this work into recommendations for use by the

interface designer and/or evaluator.
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1

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

Part 1 2:
Presentation  of information

1  Scope

This part of ISO 9241  provides ergonomic recommendations for the presentation of information  and specific

properties of presented information  on  text-based and graphical  user interfaces used for office tasks.  I t provides

recommendations for the design  and evaluation  of visual  presentation  of information  including  coding  techniques.

These recommendations can be uti l ized throughout the design  process (for example as guidance for designers

during  design,  as a basis for heuristic evaluation,  as guidance for usabi l i ty testing) .  The coverage of colour is l imited

to ergonomic recommendations for the use of colour for highlighting  and categorizing  information  (see ISO 9241 -8

for additional  recommendations for the use of colour) .

This part of ISO 9241  does not address auditory presentation  of information.

Interface design  depends upon the task,  the user,  the environment and the available technology.  Consequently,  this

part of ISO 9241  cannot be applied without a knowledge of the design and the context of use of the interface,  and i t

is not intended to be used as a prescriptive set of rules to be applied in  i ts entirety.  Rather,  i t assumes that the

designer has proper information  available concerning  task and user requirements and understands the use of

available technology (this may require consultation  with  a qual ified ergonomics professional  as well  as empirical

testing  with  real  users).

NOTE 1  Although  this is an  International  Standard,  some of the conditional  recommendations are based on  Latin-based
language usage and may not apply,  or may need to be modified,  for use with  a di fferent language.  For example,  in  right-to-left
languages those conditional  recommendations oriented towards left-to-right reading  may need to be modified  and adapted.  In
applying  those conditional  recommendations that assume a specific language base (e.g.  alphabetic ordering  of coding
information,  i tems in  a l ist) ,  care should  be taken  concerning  the intent of this part of ISO 9241  when  translation  is required to a
different language.

NOTE 2 Providing  users with  the capabi l i ty to alter the interface to suit their own needs has become a popular approach  to
software interface design.  This is often  a desirable feature of the interface.  However,  providing  users with  customization
capabi l i ties is not an  acceptable substitute for an  ergonomical ly designed interface (e.g.  default windows,  colour settings) .  Note
that customization  of the presentation  of information  may result in  deviations from this part of ISO 9241 .

2 Normative references

The fol lowing  standards contain  provisions which,  through reference in  this text,  constitute provisions of this part of

ISO 9241 .  At the time of publ ication,  the editions indicated were val id.  Al l  standards are subject to revision,  and

parties to agreements based on  this part of ISO 9241  are encouraged to investigate the possibi l i ty of applying  the

most recent editions of the standards indicated below.  Members of IEC and ISO maintain  registers of currently val id

International  Standards.
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ISO 9241 -3:1 992,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 3:  Visual
display requirements.

ISO 9241 -8:1 997,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 8:
Requirements for displayed colours.

ISO 9241 -1 1 :1 998,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 1 1 :
Guidance on  usabi l i ty.

ISO 9241 -1 4:1 997,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 1 4:  Menu
dialogues.

ISO 9241 -1 5:1 997,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 1 5:
Command dialogues.

ISO 9241 -1 7:1 998,  Ergonomic requirements for office work with  visual  display terminals (VDTs)  — Part 1 7:  Form
fi l l ing  dialogues.

ISO/IEC 1 1 581 -3:—1 ) ,  Information  technology — User-system interfaces and symbols — Icon  symbols and
functions — Part 3:  Pointers.

3 Definitions

For the purposes of this part of ISO 9241 ,  the fol lowing  definitions apply.

3.1
area

section  or region  of a display or window

See figure 1 .

Key

1 Identi fication  area

2 Input/output area

3 Control  area

4 Message area

Figure 1  — Possible layout of different areas

                                        

1 )    To be publ ished.
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3.1 .1
identification area

area where the title of the displayed information  is  provided,  which  can include an  indication  of the user's current

location  and task

NOTE  I t may also identi fy an  application,  fi le,  or working  environment.

3.1 .2
input/output area

area where information  is received from users and/or presented to users

3.1 .3
control  area

area where control  information  and/or controls for interaction,  command entry and command selection  is provided

NOTE  In  some window appl ications there is no expl ici t control  information,  but controls such  as buttons,  sl iders,  check
boxes,  which  are used to interact with  the system,  do appear.

3.1 .4
message area
area where information  such as status updates and/or other information  (e.g.  error messages,  progress indication,
feedback)  is provided

NOTE  Messages may originate in  operating  systems,  appl ications,  etc.

3.2
code
technique for representing  information  by a system of alphanumeric characters,  graphical  symbols or visual
techniques (e.g.  font,  colour or highl ighting)

NOTE 1  In  general,  alphanumeric codes are shorter than  the fu l l  text needed to express the information  content.

NOTE 2 The term "code" is not to be confused with  the terms "code" or "coding"  in  the computer science context,  in  which
these terms refer to the instructions contained in  an  executable software program and the process of wri ting  the instructions
that comprise a software program.

3.2.1
mnemonic code
code conveying  information  that is meaningful  to the user and has some association  with  the words i t represents

NOTE  Mnemonic codes frequently consist of alphanumeric characters,  making  them easier to learn  and recal l .  Many
mnemonic codes are abbreviations.

3.3
controls
graphical  object,  often  analogous to physical  controls such  as dials or radio buttons,  which al lows a user to navigate
within  an  application,  and manipulate displayed objects or their attributes

3.4
cursor
visual  indication  of the focus for alphanumeric input

3.5
field
delimited area where data are entered or presented,  general ly consisting  of a fixed number of characters or blanks

3.5.1
entry field
field in  which  users can input data or edit displayed data

See figure 2.
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3.5.2
read-only field

field in  which  data are displayed which cannot be edited

See figure 2.

Figure 2 — Example of fields

3.6
group
set of fields that has been made perceptually distinct on  the display

3.7
highlighting
display technique for emphasizing  critical  or important information  and making  i t perceptually prominent

NOTE  I t may include image polarity reversal,  bl inking,  underscoring,  use of colour,  contrast enhancement (i .e. ,  brightness
coding),  addition  of graphics (e.g.  draw a box around)  and size.

3.8
icon
graphical  object on  a visual  display terminal  that represents an  object,  action  or a function

3.9
label
short,  descriptive ti tle for an  entry or read-only field,  table,  control  or object

NOTE  In  some appl ications,  labels are classified as protected fields.  Labels include headings,  field  prompts,  descriptive
text (e.g.  icon  labels) .

3.1 0
list
horizontal  or vertical  presentation  of "data" i tems in  a display which  usually changes according  to the states of the
application

3.1 1
marker
symbol  (e.g.  *  or �)  that is used for indicating  a status or drawing  attention  to an i tem

3.1 2
pointer
graphical  symbol  that is moved on  the screen according  to manipulations of a pointing  device

NOTE  Users can  interact with  elements displayed on  the screen  by moving  the pointer to that location  and starting  a
manipulation.
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3.1 3
table
orderly displayed data,  often as a number of l ists arranged in  parallel  columns or rectangular arrays,  related to each
other fol lowing  a specific rule

3.1 4
window
independently control lable region on  the display screen,  used to present objects and/or conduct a dialogue with  a
user

NOTE  A window is usually rectangular and del imited by a border.

See figure 3.

Figure 3 — Il lustration of a window

3.1 4.1
primary window

window that represents a view from an  operating  system,  an  application  or an  object

NOTE  I t is  possible to have more than one primary window presented at the same time.

3.1 4.2
secondary window

window arising  out of user interaction  with  a primary window,  and displayed in  the course of a dialogue

NOTE  A secondary window can also be a system initiated window.

3.1 5
windowing  format

arrangement of multiple windows which  are displayed simultaneously

NOTE  There are several  types of windowing  formats such  as ti led,  overlapping,  and mixed format.

3.1 5.1
tiled window format
side-by-side window format

formats in  which  windows are placed side by side and do not overlap

See figure 4.

3.1 5.2
overlapping  window format

formats in  which  windows may partial ly or completely overlap each other

See figures 5 and 6.

3.1 5.3
mixed format

formats in  which  ti led and overlapping  formats are combined

NOTE  The in i tial  format may be ti led,  but overlapping  windows may be used to display transitory elements such  as
prompts and advisory messages.  Alternatively,  the in itial  format may be overlapping,  but a window may be spl i t into a set of
ti led windows.

See figure 7.
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Key

1 Window 1

2 Window 2

3 Window 3

4 Window 4

Figure 4 — Il lustration of a ti led window format

Key

1 Window 1

2 Window 2

3 Window 3

Figure 5 — Il lustration of an overlapping  window format

Key

1 Window 1

2 Window 2

3 Window 3

4 Window 4

Figure 6 — Il lustration of an overlapping  window format as “cascade” of windows
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Key

1 Window 1

2 Window 2

3 Window 3

4 Window 4

5 Window 5

Figure 7 — Il lustration of a mixed format of several  windows

4 Application of this part of ISO 9241

4.1  Characteristics of presented information

Presentation  of visual  information  should  enable the user to perform perceptual  tasks (e.g.  searching  for information

on the screen)  effectively,  efficiently and with  satisfaction.  To achieve this goal,  i t is  important that the fol lowing

characteristics be considered when designing  visual  information.

Clarity (the information  content is conveyed quickly and accurately) .

Discriminabil i ty (the displayed information  can be distinguished accurately) .

Conciseness (users are given only the information  necessary to accomplish  the task).

Consistency (the same information is presented in  the same way throughout the application,  according  to the

user’s expectation).

Detectabil i ty (user’s attention  is directed towards information  required).

Legibi l i ty (information  is easy to read).

Comprehensibi l i ty (meaning  is clearly understandable,  unambiguous,  interpretable and recognizable).

The design  rationale for displaying  visual  information  should  always be aimed at achieving  these characteristics in

relation  to the context of use of the system and the user requirements.

The design  of visual  information  uses knowledge from various discipl ines including

 human physiology (e.g.  sensory system),

 psychology (e.g.  mental  workload),

 ergonomics (e.g.  context of use,  see ISO 9241 -1 1 ) ,

 typography,

 graphical  design.

From a human performance perspective,  presentation  of information  can benefit task completion  by improving  the

user's abi l i ty to comprehend visual  information  and increase speed and accuracy with  which  information can be

entered for an  application.  The recommendations for the organization  of information  improve visual  search  and can

also faci l i tate the discriminabi l ity of individual  information  i tems and groups.
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4.2 Applying  the recommendations

Each individual  recommendation  in  clauses 5 to 7 should be evaluated for i ts appl icabi l i ty and,  i f judged to be

applicable,  should  be implemented,  unless there is evidence that to do so would cause deviation  from the design

objectives or would result in  an  overall  degradation in  usabil ity.  In  judging  whether appl icable recommendations

have been met,  evaluators should  evaluate the product or observe representative users of the product in  the

context of accomplishing  the user’s tasks.  A checklist is  provided in  annex A which  gives examples of methods

(sample procedures)  on  how to assess applicabi l i ty of,  and adherence to,  each recommendation.

4.3 Evaluation of products

I f a product is claimed to have met the applicable recommendations in  this part of ISO 9241 ,  the procedure used in

establ ishing  requirements for developing,  and/or evaluating,  the presentation  of information shall  be specified.  The

level  of specification  of the procedure is a matter of negotiation  between the involved parties.

Users of this part of ISO 9241  can either uti l ize the procedures provided in  annex A,  or develop another procedure

tai lored to their particular development and/or evaluation  environment.

5 Organization of information

5.1  Location of information

Information  should  be located to meet user expectations and task requirements (for example,  see 5.5 and 5.8).

NOTE  Information  which  is located according  to user expectations minimizes search  time.

5.2 Appropriateness of windows

The use of windows is  more appropriate as more of the task requirements and system capabil i ties l isted in  5.2.1

and 5.2.2 apply.

5.2.1  Task requirements

— The user monitors or accesses more than one system,  appl ication  or process at the same time.

— The user evaluates,  compares,  or manipulates multiple sources of information,  or multiple views of a single

source of information  (e.g.  moving  or copying  information  from one application  to another).

— The user frequently alternates between tasks,  systems,  appl ications,  fi les,  sections or views.

— The user needs to preserve the broader task context whi le performing  individual  subtasks (e.g.  accessing  a

customer's credit rating  whi le processing  a customer order) .

— The user needs to attend to system or application  events before primary task operations can continue (for

example use of a "pop-up" window to display a caution or error message and request user acknowledgement) .

— The user needs occasional  access to supplementary dialogue components (e.g.  information,  menus)  near the

screen location  that is the current focus of user activity (for example,  when the user selects an  information  entry

field,  the system displays an  adjacent window containing  the possible values for that field) .

5.2.2 System capabilities

— Screen size and resolution:  the combined size and resolution of the display al low users to view meaningful

amounts of information in  multiple windows without requiring  the users to perform numerous moving,  resizing,

or scrol l ing/paging  operations.
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— System response:  the graphics required to portray windows do not slow display rates noticeably.  For example,

the system should have sufficient response time to provide feedback about the outcome of window control

operations during  or immediately fol lowing  those operations.

NOTE  Windows should  not be used when they wi l l  seriously impede dialogue flow with  the users.

5.3 Recommendations for windows

The recommendations for windows provide guidance for the use of independently control lable areas to display

information  from different sources.  These sources might include different operating  systems,  applications,  fi les

within  the same application,  sections of the same fi le (e.g.  beginning  or end of a text fi le) ,  views or versions of the

same information  (e.g.  character-based and graphical  view),  or different parts of an  appl ication.

5.3.1  Considerations for multiple windows

I f information  from different sources needs to be displayed or manipulated,  multiple windows or a single window with

multiple input/output areas should  be considered for use.

5.3.2 Unique window identification

A unique window identification (e.g.  window name or fi le name or application name)  should be provided for each

window.

EXAMPLE   In  a specific office application,  a window is identified by one or more of the fol lowing  system

specifications:  system name,  application,  function,  fi le name,  etc.

NOTE  I t may be useful  to include an  indication  of the user’s current location  and task within  the window identi fication.

5.3.3 Default window parameters

Default window sizes and locations should  be designed to minimize the number of operations users have to perform

to complete a task (for example,  windows are positioned where they wil l  not obscure task-critical  information in

other windows).

5.3.4 Consistent window appearance within  an application

Within  an  application,  al l  windows of the same type should  have a consistent appearance,  i f appropriate to the task.

EXAMPLE   Al l  windows for a particular help system have a consistent appearance.

NOTE  Within  certain  types of windows there may be subtypes.

5.3.5 Consistent window appearance within  a multi-application environment

Within  a multi-application  environment,  al l  windows of the same type should  have a consistent appearance i f they

are used together and i f appropriate to the task.

NOTE  Within  certain  types of windows there may be subtypes.

5.3.6 Indication of primary/secondary window relationships

The relationship between a primary window and its secondary windows should  always be visual ly apparent.

EXAMPLE 1    In  a specific office application,  secondary windows are contained in  the primary window.

EXAMPLE 2   Primary and secondary windows have common window border style,  highl ighting  and colour.

EXAMPLE 3   Primary and secondary windows have a common identifying  text label.
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5.3.7 Identification of window control  elements

Window control  elements that perform different functions (e.g.  a close-window control  and a resize-window control)

should be visual ly discriminable from each other and consistently placed in  the same location  in  each window.

5.3.8 Overlapping  window format

An overlapping  window format should  be used in  cases where

— the task requires variable or unconstrained types,  sizes,  numbers,  contents and/or arrangement of windows;

— the visual  display is small  or of such  low resolution that users cannot view meaningful  amounts of information in

individual  ti led windows.

5.3.9 Tiled window format

A ti led format should  be used in  cases where

— the task requires l i ttle or no variation  in  the size,  numbers,  contents and arrangement of windows;

— continuous visual  access to the information  currently displayed (e.g.  critical  information,  information  necessari ly

used for the task)  is required;

— the processing  required for the rapid  manipulation  and display of overlapping  windows degrades system

response time and user task performance.

5.3.1 0 Selection of window format

I f appropriate for the task,  users should  be al lowed to select the preferred windowing  format and save the selected

format as "default".

5.4 Areas

The recommendations for the organization  of information  into areas provide guidance on  the relative location  of

areas and the complexity of information  displayed in  areas.

5.4.1  Consistent location of areas

Areas (i .e.  identification,  input/output,  control,  and message area)  used in  the dialogue within  an  application should

be consistently located.

NOTE 1  The identi fication  area is often  located above the input/output area.

NOTE 2 In  non-window environments,  the control  area for command entries is often  located at the bottom of the input/output
area.

5.4.2 Density of displayed information

The density of displayed information  should  be such that i t is not perceived as overly cluttered by the user.

NOTE 1  For many character-based interfaces,  a l imit of 40 % (percentage of potential  character positions actual ly populated
by characters)  is  appropriate.

NOTE 2 For graphical  user interfaces,  other graphical  elements such  as l ines,  push-buttons,  icons,  may be perceived as
increasing  the density of displayed information.
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5.5 Input/output area

The recommendations for organizing  information in  input/output areas provide guidel ines to present information

required for the task,  to portion  displayed information  i f necessary,  and to indicate the relative position  of information

currently displayed.

5.5.1  Required information

I f possible,  al l  of the information  required to perform a g iven task should be displayed in  the input/output area.  I f this

is not possible:

a)  the information  required should  be structured into subsets corresponding  to task steps;

b)  these should  support appropriate sub-tasks and be meaningful  to the intended users;

c)  spli tting  of information  should  not result in  reduced task performance.

5.5.2 Scrolling  and paging

I f the amount of information  to be displayed exceeds the avai lable input/output area,  the user should be provided an

easy means (e.g.  horizontal  or vertical  paging/scroll ing)  to view portions of the information  not currently displayed.

When the user has to discern  some relationship between separately displayed sets of information,  i t is  desirable to

display the two sets of information  on  a single screen,  and scrol l ing/paging  is not always appropriate.

NOTE  Techniques such as windows,  spl i t-screens,  keywords,  indexing,  etc.  can  faci l i tate the overview of two sets of
information.

5.5.3 Indication of relative position of displayed information

I f the information exceeds the avai lable input/output area,  the relative position  and proportion  of the information

currently displayed should  be indicated in  relation  to the total  amount of information  (e.g.  a scrol l  bar,  sl ider,  or

"page x of y" indication).

5.6 Groups

The recommendations for groups provide guidelines for arranging  information  into groups.  Grouping  information  on

the screen helps the user to perceive,  find,  and interpret/comprehend information  more easi ly.

5.6.1  Distinction of groups

Groups should be perceptually distinct according  to spacing  and location  (see figure 8) .  I f necessary,  other means

should  be used to improve distinctiveness (e.g.  a box around the group).
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