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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 Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in
an ISO working group and is accepted for publication if it is approved by more than 50 % of the members
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an
International Standard or be withdrawn.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 9241-411 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 4,
Ergonomics of human-system interaction.

This first edition of ISO/TS 9241-411, together with ISO 9241-400, ISO 9241-410 and 1SO 9241-420, cancels
and replaces ISO 9241-4 and ISO 9241-9, technically revised as follows:

— terms and definitions from ISO 9241-4 and 1ISO 9241-9 have been transferred to 1ISO 9241-400;

— quiding principles, collected in ISO 9241-400, have been incorporated and unified so that they correspond
to the scope of the new ISO 9241 series;

— test methods taken from 1SO 9241-4 and ISO 9241-9 have been reviewed and amended and new test
methods introduced and collected in annexes for greater convenience.

ISO/TS 9241 consists of the following parts, under the general title Ergonomic requirements for office work
with visual display terminals (VDTs):

— Part 1: General introduction

— Part 2: Guidance on task requirements

A IO~ AnAA AL
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— Part 5: Workstation layout and postural requirements
— Part 6: Guidance on the work environment

— Part 11: Guidance on usability

— 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 filling dialogues

ISO 9241 also consists of the following parts, under the general title Ergonomics of human-system interaction:

— Part 20: Accessibility guidelines for information/communication technology (ICT) equipment and services
— Part 100: Introduction to standards related to software ergonomics [Technical Report]
— Part 110: Dialogue principles

— Part 129: Guidance on software individualization

— Part 143: Forms

— Part 151: Guidance on World Wide Web user interfaces

— Part 154: Interactive voice response (IVR) applications

— Part 171: Guidance on software accessibility

— Part 210: Human-centred design for interactive systems

— Part 300: Introduction to electronic visual display requirements

— Part 302: Terminology for electronic visual displays

— Part 303: Requirements for electronic visual displays

— Part 304: User performance test methods for electronic visual displays

— Part 305: Optical laboratory test methods for electronic visual displays

— Part 306: Field assessment methods for electronic visual displays

— Part 307: Analysis and compliance test methods for electronic visual displays

— Part 308: Surface-conduction electron-emitter displays (SED) [Technical Report]
— Part 309: Organic light-emitting diode (OLED) displays [Technical Report]

— Part 310: Visibility, aesthetics and ergonomics of pixel defects [Technical Report]
— Part 331: Optical characteristics of autosterescopic displays [Technical Report]
— Part 400: Principles and requirements for physical input devices

— Part 410: Design criteria for physical input devices

Copyright International Orééniza{ion for Standardization ©1S0 2012 — All |'|ght5 reserved
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Part 411: Evaluation methods for the design of physical input devices [Technical Specification]
Part 420: Selection of physical input devices
Part 910: Framework for tactile and haptic interaction

Part 920: Guidance on tactile and haptic interactions

The following parts are under preparation:

Part 391: Requirements, analysis and compliance test methods for the reduction of photosensitive
seizures

User-interface elements, ergonomic requirements for the reduction of visual fatigue from stereoscopic images,
and the evaluation of tactile and haptic interactions are to form the subjects of future parts 161, 392 and 940.

A NIOMN ANAN AL i
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Introduction

Input devices are a means for users to enter data into interactive systems. Generally speaking, an input
device is a sensor that can detect changes in user behaviour (gestures, moving fingers, etc.) and transform
them into signals to be interpreted by the interactive system.

This part of ISO 9241 presents methods for the laboratory analysis and comparison of input devices for
interactive systems. It does not contain requirements for input devices, but provides the means for evaluating
conformance with the requirements of ISO 9241-410 for input devices such as keyboards, mice, pucks,
joysticks, trackballs, touch pads, tablets/overlays, touch-sensitive screens, and styli/light pens.

The target users of this part of ISO 9241 are manufacturers, product designers and test organizations
concerned with commercial input devices such as the physical input devices listed above.

© 1SO 2012 — All rights reserved

IWHH
Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale
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Ergonomics of human-system interaction —

Part 411:
Evaluation methods for the design of physical input devices

1 Scope

This part of ISO 9241 specifies evaluation methods for the design of physical input devices for interactive
systems. It provides guidance for the laboratory assessment of conformance with 1SO 9241-410 for
keyboards, mice, pucks, joysticks, trackballs, touch pads, tablets/overlays, touch-sensitive screens, and
styli/light pens. Its provisions apply only to keyboards identified as “full-size” or “compact” by the manufacturer,
but nevertheless could provide useful guidance in the design of other keyboards. It is not applicable to those
of the requirements of ISO 9241-410 that relate to gesture- and voice-input systems.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7000, Graphical symbols for use on equipment — Index and synopsis™)

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

ISO 9241-307, Ergonomics of human-system interaction — Part 307: Analysis and compliance test methods
for electronic visual displays

ISO 9241-410:2008, Ergonomics of human-system interaction — Part 410: Design criteria for physical input
devices

ISO/IEC 9995-1, Information technology — Keyboard layouts for text and office systems — Part 1: General
principles governing keyboard layouts

IEC 60417, Graphical symbols for use on equipment")

1) The database on Graphical Symbols for Use on Equipment contains the complete set of graphical symbols included in
ISO 7000 and IEC 60417: http://www.graphical-symbols.info/

A IO~ AnAA AL
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9241-400 and ISO 9241-410 and
the following apply.

31
category
part of a system into which properties of entities can be arranged

[SOURCE: ISO 9241-410:2008; 3.2]

3.2
class
category of a property of a product with rank order

NOTE 1 Class 1 is the most, and class » the least, favourable category of a specific property of a product, where » is
the number of classes.

NOTE 2  An example of a property is durability of the legends of a key. If a key belongs to the highest class, it will fulfil
all requirements for the lower categories.

[SOURCE: ISO 9241-410:2008; 3.3]

3.3

compact keyboard

keyboard that features most properties of a full-size keyboard, with the editing section integrated into the
alphanumeric section

NOTE 1 A compact keyboard has no numeric section separate from the alpha keys.

NOTE 2  Compact is a term used to describe a keyboard that allows a mouse or other pointing device to be positioned
closer to the user as described in 9241-410, B.2.1.1. Some keyboards, for example keyboards with small dimensions as
used on portable devices, are neither full-size nor compact keyboards.

[SOURCE: ISO 9241-410:2008, 3.4, modified — Note 1 has been changed and Note 2 added.]

34
full-size keyboard
keyboard that comprises all sections and zones as described in ISO/IEC 9995-1

[SOURCE: ISO 9241-410:2008, 3.6]

3.5
housing
protective cover designed to contain or support a mechanical component

NOTE An input device is either integrated into its own housing or into another unit that comprises other functional
units (e.g. control desk, control panel, telephone).

[SOURCE: ISO 9241-410:2008, 3.11]

3.6

index of difficulty

Ip

measure of the user precision required in a task

NOTE The index of difficulty, Ip, is measured in bits, and is calculated for selection, pointing, or dragging tasks by

Ip :IogszrTw

o .
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and, for tracing tasks, by

where
d is the distance of movement to the target;

w is the target width of the displayed target along the approach axis for selection, pointing or dragging tasks, and
perpendicular for tracing tasks.

[SOURCE: I1SO 9241-410:2008; 3.12]

3.7

input device

user controlled device that transmits information to a system

[SOURCE: ISO 9241-400:2007; 3.6.3]

3.8

joystick

lever mounted in a fixed base used to control the movement of objects displayed on a screen

SEE: Figure 1.

[SOURCE: ISO 9241-400:2007; 3.6.4]

\@/

Figure 1 — Side view of example joystick

3.9

keypad

functional unit that comprises at least a group of keys dedicated and arranged for a given functionality and
possibly additional keys supporting related functionality

EXAMPLE Numeric keys, “Enter” key of keypad.

[SOURCE: ISO 9241-410:2008; 3.14]

3.10

light-pen

light sensitive input device that, when pointed onto a specific location on a display, identifies its position to the
system

SEE: Figure 2.

[SOURCE: ISO 9241-400:2007; 3.6.10]

A IO~ AnAA AL .
Copyright International Organization for Standardization ghtS reserved 3 .
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO/TS 9241-411:2012(E)

_—
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Figure 2 — Example of light-pen against display

3.1

mouse

computer input device having one or more buttons and capable of two dimensional rolling motion which can
drive a cursor on the display and performs a variety of selection options or commands

[SOURCE: ISO 9241-400:2007; 3.6.11]

3.12

neutral posture

posture which avoids the extremes of a joint’'s range of motion or that is not near the end of the range of
motion for the particular joint

3.13

overlay

thin template on the surface of a tablet used to indicate the graphic functions available to the user
SEE: Figure 3.

[SOURCE: ISO 9241-400:2007; 3.6.13]

Key
1 graphic overlay

Figure 3 — Top view of example of tablet with graphic overlay

3.14
puck
hand-held device similar to a mouse but with a reticle view port and that is typically used with a digitizing tablet

SEE: Figure 4.

[SOURCE: ISO 9241-400:2007; 3.6.16]

A )
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Figure 4 — Top view examples of two types of puck

3.15
section
<keyboard> functional groups within computer keyboards for which different rules for layouts can apply

NOTE Some sections of existing keyboards are arranged according to more-than-century-old conventions.
[SOURCE: I1SO 9241-410:2008; 3.16]

3.16

stylus

pen-shaped pointing device which, when touched to a display or graphics tablet, can be used to draw images
on a display or select displayed objects, typically by depressing the stylus tip or actuating a button located
along the side of the stylus

SEE: See Figure 5.

[SOURCE: ISO 9241-400:2007; 3.6.23]

Figure 5 — Side view of example of stylus over graphics tablet

3.17

tablet

graphics tablet

special flat surface with an input device (such as a stylus or puck) for selection, drawing, or indicating the
position, of images to be displayed

[SOURCE: ISO 9241-400:2007; 3.6.24]

3.18

task precision

measure of the accuracy required for a pointing, selecting or dragging task primitive, quantified by the index of
difficulty

[SOURCE: ISO 9241-410:2008; 3.17]

A IO~ AnAA AL
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3.19

throughput

<input devices> rate of information transfer when a user is operating an input device to control a pointer on a
display

NOTE The throughput is expressed in bits per second.
[SOURCE: ISO 9241-400:2007; 3.7.13]

3.20

touch sensitive screen

TSS

input device that produces a position and selection input signal from a finger touching, lifting off or moving
across a display

[SOURCE: ISO 9241-400:2007; 3.6.27]
3.21

touchpad
touch-sensitive pad that senses the position of a finger on its surface

[SOURCE: ISO 9241-410:2008; 3.18]

3.22

trackball

input device consisting of a ball in a fixed housing that can be rolled in any direction by the fingers to control
pointer movement

NOTE See Figure 6.

[SOURCE: ISO 9241-400:2007; 3.6.26]

Figure 6 — Example of top view of trackball device with buttons

3.23
zone
<keyboard> smaller unit within a section of a keyboard representing different functionality

EXAMPLE The layout of the alphanumeric keys for entering graphic characters (alphanumeric zone) grouped with
function and modifier keys such as “Ctrl”, “Alt”, “Tab” or “Backspace”.

[SOURCE: ISO 9241-410:2008; 3.20]

M3 .
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4 Guiding principles

A structure is needed form compliance procedures and evaluation methods for physical input devices. The
aim of this structure is to clarify what requirements and classes (specified in ISO 9241-410) are relevant for
each intended application.

For this purpose the evaluation methods are outlined in the Tables 1 to 20. Each table addresses different
evaluation methods with three columns stating

— the clauses or subclauses referred to in ISO 9241-410, with the specific requirement being addressed,
— the pass/fail criterion based on the requirements reproduced from ISO 9241-410, and
the recommended measuring methods to verify whether the requirement has been fulfilled.

Reporting should be done using the summarizing table shown in ISO 9241-410: 2008, Figure 1.

5 Evaluation methods

5.1 Physical input devices in general

Table 1 shows the measuring methods for physical input devices in general.

Table 1 — Measuring methods for physical input devices in general

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
Clause 5 The input device shall be |Verify the conformance with the normative design requirements in the
usable for its designated | relevant annex (ISO 9241-410:2008, Annexes B to J).
Usable for
. purpose.
designated
purpose
Clause 5 The input device shall be|Verify the level of effort and satisfaction by measuring and
. usable for its designated | demonstrating comfort using the methods in Annex C.
Satisfactory purpose. It is considered
level of usable if users can achieve a
performance satisfactory level of
performance on a given task
and maintain an acceptable
level of effort and satisfaction.
71 The intended use for a physical | State:

Specification of
intended use

input device shall be specified
unless it is obvious or the
device is designed for general
purpose use.

[Modified from ISO 9241-410]

that the intended use is specified; or

that the intended use is for general purposes; or

that the intended use is obvious.

71

Technical
conditions for
use

The specification shall include
technical conditions for the
context of use to be realized for
a satisfactory use of the device
(e.g. operating system, driver,
support surface, etc.).

Verify that the specification of the intended use of the device states the

required technical conditions for the context of use.

L AIeA AfAA Al
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Table 1 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
71 The user of this standard shall | Verify that a declaration has been made as to which category or

Specification of
category

specify to which category a
device belongs to.

categories (ISO 9241-410:2008, Annexes A to |) the device belongs.

7.1

Specification of
category

The user of this standard shall
specify to which category a
device belongs to.

Verify that a declaration has been made as to which category or
categories (ISO 9241-410:2008, Annexes A to |) the device belongs.

722

Anthropometric
dimensions

The dimensioning of an input
device and its parts shall be
compatible with the relevant
anthropometric dimensions of
the part of the body for the
intended user population to a
degree that relevant design
objectives  can be met
(intended level of effectiveness,
intended level of efficiency).

[Modified from ISO 9241-410]

Verify the dimensions of the device are appropriate for the intended
user population.

Verify the intended level of effectiveness, efficiency and satisfaction
using the test methods described in Annexes B, C or D, as appropriate.

722

Appropriate-
ness

If achieving the intended level
of appropriateness requires
enhancing by software or by
additional use of another
device other than delivered
with  the device under
consideration the additional
equipment shall be specified.

Specify if additional software or additional equipment is necessary.

7.2.3.6
Feedback

An input device shall provide
effective feedback, i.e. the user
is given immediately
perceptible and understandable
indication that the device is
responding to the user’s
actuation.

Verify that the user:

can determine the current state of the device;
can determine the outcome of the latest action;

can determine any action that is required as a consequence of the
previous action(s).

7.2.41

Adequate and
reliable access

The design of the device shall
give the user adequate and
reliable access;

Verify that:

the input device provides adequate and reliable access can be
used without undue biomechanical loading;

the input device can be used without inadvertent activation.

7242 The device shall be responsive, | Verify that:
Device \?vri]t?'n iltt:flljr?Sti g::llilt r_10t interfere | gyery operation performed with the input device generates the
responsive- Y appropriate feedback;
ness [Modified from ISO 9241-410] | __ the use of the input device does not necessarily interfere with its
own function, e.g., a mouse that is entangled by its own tail.

7241 The design shall prevent| Verify that the input device can be used without unintended slipping
L ¢ trol unintended loss of control | when being held, pushed or activated.

0ss of contro during intended use, e.g.

slipping by hand operated
devices.

7243

Self-
interference

An input device shall not

interfere with its own use.

Verify that the user can access all functional elements of the input
device without degrading the usability of the device.

Copyright International Organization for Standardization
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Table 1 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
7243 Functional elements needed to | Verify that functional elements do not necessarily inhibit input actuation,
Cable transport data from the device | thereby negatively influencing throughput and accuracy.
. to the system and vice versa
interference (cables, infrared beams) shall
not influence throughput and
accuracy.
7245 The design of an input device | Verify that the user can access the device without adversely affecting

Readily usable
design

shall enable the user to quickly
and easily access it (e.g. grasp,
position and manipulate) during
intended use without adversely
affecting performance.

performance.

7.24.6
Readily usable

Controls of an input device
shall be located and actuated
quickly and easily without

Verify that accessing and activating an input device does not change
the intended consequence, e.g. inadvertent movement of the hot spot
resultant from pressing a button on a mouse.

i_fAvoidance of

efficient use shall be operable
without excessive effort.

controls interfering with the overall use
of the device.
7.25.2 An input device shall be | Verify that the design of the input device does not constrain the user’s
Avoid ¢ operable without undue | joints in positions at the extremes of the joint’s range of motion while
;Avoldance o deviation from a neutral | using the input device in the intended operation.
F extreme
¥ posture.
ztpostures
;:E7.2.5.3 An input device designed for | Verify that the design of the input device does not force the user to

make excessive exertions for the intended operation.

‘excessive Acceptable levels of effort may be documented by use of a survey
effort similar to the example shown in Table C.1.
9 The documentation of a | Verify that the product documentation includes the product description
D ioti product shall comprise the | and operating instructions.
edscrlp '0?. product description and the
and operating operating instructions.
instructions
9 The product description shall | Verify that the product documentation provides the information
Inf tion f specify all relevant and | necessary for selecting the appropriate device.
n Iorn;a |onf or usability related information for
selection 0 selecting the  appropriate
appropriate device.
device
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5.2 Keyboards

Tables 2 to 12 give the requirements common to all keyboards, as well as those specific to a particular type of
keyboard — for example, full-size or compact keyboards.

Table 2 — Requirements on the generic operability of keyboards

Strike surface

keytops of alphanumeric keys
shall be at least 110 mm2 in
area, the width of the strike
surface shall be between
12 mm and 15 mm.

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Conformance method
2008 context of use
B.2.1.21 A keyboard shall either belong | Verify either:
to class C1 for obviousness P o .
i — that the keyboard is identified as C1; or
Ofbwousness (known or visible without y
otuse additional  instructions and |— that the required level of instructions is provided in the
information) or the required documentation.
level of instructions shall be
specified.
Table 3 — Requirements for functional properties of full-size keyboards
Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.1 a) The keytops of normal-size | Determine if the keytops in the alphanumeric, numeric and cursor
K h keys in the alphanumeric, | zones are flat or concave (see Figure 7).
eytop shape | \rsor and numeric zones shall
have either concave or flat
strike surfaces.
B.2.2.15.;1 b) The strike surface of the|Evaluate the area of the strike surface by measuring the width and

depth of the top surface of the key and calculating the area (see
Figure 8).

B.2.2.1.1 c)

Displacement

The key displacement shall be
between 1,5 mm and 6,0 mm.

The key displacement is measured by activating the key at its centre, in
the direction of key motion, with an applied force of 1,5 N. The distance
between height of the non-actuated key (before it is depressed) and the
completely depressed key is the key displacement (see Figure 9).

NOTE The force and displacement characteristics described herein do
not apply to virtual keyboards, for example, those formed on a display or
projected onto a surface.

B.2.1.2.2

Predictability of
operation of
keyboards

The class to which a keyboard
belongs with regard to
predictability shall be specified.

Verify either that: the keyboard is identified as C1 (i.e. capable of n-key
roll-over where n > 2); or the restricted level of predictability C2 to C4
and is specified in the documentation.

The following classes are categorized:

C1: n-key roll-over where n > 2; or equivalent
C2: two-key roll-over or equivalent;

C3: no roll-over, i.e. first activated key must be released before the
subsequent key can be detected;

C4: delayed input required, i.e. after release of the first activated
key, a defined waiting period is needed before a subsequent key
can be detected.
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.7.1 The documentation of a|If special training, tools or software is necessary to provide the intended
. keyboard shall indicate | level of usability of the keyboard, verify that this information is provided
Documentation whether: in the keyboard documentation.
—  special training; NOTE Some examples of special training might include one-hand-
keyboards, chording keyboards, special design keyboards. Normal training for
— additional physical tools; typing on keyboards is not regarded as special training.
— specific software is
needed to achieve the
intended level of usability
(effectiveness, efficiency
and satisfaction).
B.2.2.1.1d) The force at the character | Measure the key force and displacement relationship as illustrated in
generation point or at the snap | Figure 10.
Force point should be between 0,5 N . . . . .
and 08N and shall be D'etermlne the force (resistance) at the snap point (illustrated at 2 in
between 0,25 N and 1,5 N. Figure 10).
NOTE The force and displacement characteristics described herein do
not apply to virtual keyboards, for example, those formed on a display or
projected onto a surface.
B.2.2.1.1¢) For displacement keyboards [ Measure the key force and displacement relationship as illustrated in
(see ISO 9241-410:2008, Figure 10.
Force/ Figure B.3) the initial
displacement ; ’ : Determine the force at which initial displacement of the key occurs
L resistance (starting force or . - A
characteristics preload) shall be between 25 % (before the snap point, as illustrated at 6 in Figure 10).
and 75 % of the force at the | NOTE The force and displacement characteristics described herein do
character generation point (for not_ apply to virtual keyboards, for example, those formed on a display or
LT projected onto a surface.
ramp activation) or at the snap
point (for snap action).
B.2.2.1.1¢) The switch-make action in the | Verify (e.g. via a description of the key force and displacement as
snap action shall occur after | shown in Figure 10) that the switch make action occurs after the snap
Fprce/ the snap point but before the | point but before the key force returns to the same level as at the snap
dlsplacemept key force has returned to the | point.
characteristics snap point.
B.2.2.1.1f) Actuation of a key shall be|If auditory feedback is the principal means of feedback, verify that
accompanied by feedback. auditory feedback from the operation of the key(s) is perceptible from a
Feedback If the principle means (of background sound level of the intended use environment, generally
feedback) is auditory, the 10 dB A-weighted above.
auditory  signal shall be
perceptible in the use
environment.
B.2.2.1.1f) Supplementary auditory feed- | Verify that the auditory feedback from the key(s) can be suppressed or
Feedback back shall be suppressible (i.e. | turned off.
a volume control position that
represents “off”).
B.2.2.1.1f) The feedback shall occur within | Verify that auditory feedback occurs within 100 ms of key activation.
Feedback 100 ms after the key activation.
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.19) In order to prevent unintended | Take a random sample of five alphanumeric or numeric keys, and, with
multiple event signalling from a | a mechanical device, actuate each key at a rate of 5 times per second
Bounce single key actuation, the [ using a force of 1,5 N for 60 s.
keyboard shall be provided with R
either bounce-free switches or Count the number of c?haracters produced and determine if it is the
a means of ensuring that same as the number of inputs (1 500 total, or 300 per key).
bounce  will not cause
unintended activation.
B.2.2.1.1 h) Where a repeat function is|Actuate an alphanumeric key by holding it down for 15s. Note the
K t provided, the fixed repeat rate | delay until the second character appears; this is the initial delay period.
ey repea shall be 10 activations per . i
function P Determine the number of characters produced after the initial delay,
second to 20 activations per . . . - .
‘e and then divide this by the time that the key remains activated after the
second after an initial delay | . . :
between 500 ms and 750 ms initial delay period to obtain the characters per second.
after the key is actuated.
B.2.2.1.1) C1 keyboards shall  be | Simultaneously press and hold three alphanumeric or numeric keys. If
equipped with n-key roll-over [ the keyboard is equipped with 3-key roll-over, the appropriate
Key roll-over according to C1 (B.2.1.2.2). characters corresponding to the combination of the 3 keys will be
[Modified from SO 9241-410] | Produced:
NOTE nkey roll-over is For C1 keyboards where n>3, the appropriate characters
defined as follows: When a | corresponding to the combination of the n keys is produced when the n
keyboard has n-key roll-over, if keys are pressed at the same time.
some number (n) of keys is|NOTE n-key roll-over is defined as follows: When a keyboard has n-key roll-
pressed at the same time, then the | oyer if some number (1) of keys is pressed at the same time, then the input from
input from each key is interpreted | g4ch key is interpreted correctly.
correctly.
Keyboards where n>2 are classed as C1. Touch-typing generally
Kevboard h > requires 3-key roll-over. For some limited keyboard uses, such as
yboards -wnere n are music, gaming and Braille input, n-key roll-over where n > 3 is utilized.
classed as C1. Touch-typing
generally requires 3-key roll- [ In order to avoid confusion, it is recommended that a manufacturer of a
over. For some limited | C1 keyboard choose to specify the value of n for n-key roll-over when
keyboard uses, such as music, | the value of n > 3.
gaming and Braille input, n-key
roll-over where n > 3 is utilized.
In order to avoid confusion, it is
recommended that a
manufacturer of a C1 keyboard
choose to specify the value of n
for n-key roll-over when the
value of n > 3.
B.2.2.1.1j) All legends on keys shall be [ Measure the height of the characters in the key legends; the height of a
. legible from the design | capital letter such as “H” or “M” divided by the viewing distance shall be
Geqmetnc reference posture (see | at least 0,006 (sine of 21’ of arc).
design of key ISO 9241-5).
legends
B.2.2.1.1j) The height of primary legends | Character height is measured from the top line to the bottom edge of
. on an alphanumeric key shall | the bottom line of capitals “H” and “M” (see Figure 11).
Geqmetnc not be < 2,6 mm.
design of key
legends NOTE Assumes a viewing
distance of 40 cm.
[Modified from ISO 9241-410]
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Table 3 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.1.1}j) The width of the capital letters | Character width is measured from the left edge of the leftmost line to
. (except! and W) shall be |the right edge of the rightmost line without serifs.
Geometric between 50 % and 100 % of
R 0 0 .. . .
design of key the height Divide the character width by the character height; acceptable values
legends ’ for the character width to height ratio are decimal fractions = 0,5
and <1,0.
B.2.2.1.1}j) For primary legends on all[Use a microphotometer to measure the luminance level of the
Luminance keys, the luminance contrast|background and the legend. The ratio of the higher luminance level to
between luminance level of the | the lower should be at least 3:1.
contrast background and legends shall
be a minimum of 3:1.
B.2.2.1.1 k) Where graphical symbols are | Verify that graphical symbols are designed according to
G . used, these shall be in|ISO/IEC 9995-7, ISO 7000 and IEC 60417.
raphical accordance with
symbols ISO/IEC 9995-7 and  with
ISO 7000 and IEC 60417 as
applicable.
B.2.2.1.11) The positioning of the legends | Verify conformance with ISO/IEC 9995-1.
shall be in accordance with
Placement of | |56 1EC 9995-1.
legends
B.2.2.1.11) If reference cards or overlays [ Measure the gloss level of the reference cards or overlays using a
Overlavs are used to provide legends, | glossmeter (60°). Acceptable results are 45 gloss units or less.
y the overlays and reference
cards shall have a matt finish.
[Modified from ISO 9241-410]
B.2.2.1.1 m) The legends shall be legible | Determine the total number of keystrokes expected during the life of the
Durability of throughout the intended life of | keyboard. Multiply the total number of keystrokes by the expected
Y the product. percentage of keystrokes that are expected to be “E”, e.g.
legends approximately 12 % in English. ,
Verify that the legend remains legible after a number of actuations
corresponding to the expected number of “E” keystrokes.
B.2.2.1.1 m) The legends shall be robust| Determine the total number of keystrokes expected during the life of the
Durability of and duraple so that they are | keyboard. Multiply the total number of keystrokes by the expected
| d Y able to withstand normal wear | percentage of keystrokes that are expected to be “E”, e.qg.
egends and tear including regular|approximately 12 % in English.
;I(e)_arr;mg. c " " Verify that the legend remains legible after a number of actuations
tonded life ofu:jrs:kt}(/)p keyboar dz corresponding to the expected number of “E” keystrokes.
is calculated for continuous typing
on the type “E” over the workday
during the full life-span of the
product assuming the approximate
occurrence of the character “E” in
European languages.
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a) flat keytop b) concave keytop c) convex keytop

Figure 7 — lllustration of flat, concave and convex keytops

Key
A depth/width

Figure 8 — Measurement of keytop width and depth

o L — ]

Key
1 undepressed key
2 depressed key

Figure 9 — Measurement of key displacement

1A .
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Y
3
4
1 /
2
)
6_
7
/
X
Key
1 force at snap point between 05N and 0,8N 5 switch make point occurs — after the snap point — at
(preferred) 0,25 N and 1,5 N (permitted) force equal to or less than snap point
2 snhap point 6 initial resistance between 25 % and 75 % of force at
snap point
3 ramp action 7 full travel 2 mm—-4 mm (preferred), 1,5mm-6 mm
4  snap action (permitted)

Figure 10 — Relationship between key displacement and key force (ISO 9241-410:2008, Figure B.3)

VIRVl

1 character height

Figure 11 — Measurement of character height
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Table 4 — Requirements for sections and zones of full-size keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.2.1 A full-size desktop keyboard | Verify that the keyboard includes at least the required sections (as

Sections and
zones

shall comprise all sections and
zones as defined in
ISO/IEC 9995-1. These are:

alphanumeric section;
numeric section;
editing section;

function section.

defined in ISO/IEC 9995-1).

B.2.2.2.1 The principle sections of a | Verify that the required zones (as defined in ISO/IEC 9995-1) are
Differentiation keyboard as defined in | perceptually differentiated by:
f kevboard ISO/IEC 9995-1  shall  be|__  gpatial separation by at least half a key pitch; or
ot keyboar perceptually differentiated. ’
sections — otherwise visually differentiated.
B.2.3.1 a) The layout of the keys shall [ Verify that the layout conforms to ISO/IEC 9995-1.

. conform to ISO/IEC 9995-1. . . .
Centre line Keys in the  alphanumeric  and numeric  zone  are
spacing Layout (19 mm = 1 mm) centre-to-centre.
B.2.3.1 a) The horizontal and vertical | Verify that the vertical and horizontal distance between any two keys in
Vertical and distances between two | the alphanumeric or numeric zones is (19 mm + 1 mm).
horizontal adjacent keys - in - WMe | o 1 ilustrates th t of vertical and horizontal spaci

: alphanumeric and the numeric gure 12 illustrates the measurement of vertical and horizontal spacing
separation of sones measured of keys.
keys centre-to-centre shall be

(19 mm = 1 mm).

B.2.3.1b) The home row height of the | Select a key in the home row (C-row) of the keyboard. Without
Kevboard keyboard shall not exceed |activating or depressing the key, measure, from the centre of the
heiéht 35 mm. keytop, the height of the keytop above the supporting surface.
[Modified from ISO 9241-410]
B.2.3.1 b) If an adjustment mechanism is | Verify that the height or slope adjustment feature of the keyboard
Height provided, there shall be at least | allows at least one adjustment position that complies with the height
'9 one adjustment that allows it to | specification.
adjustment comply with the height
specification.
B.2.3.1d) The slope of the unadjusted | Verify that the value of the slope of the keyboard is somewhere in the
keyboard shall be between 0° | range between 0° and 15° positive (relative to horizontal).
Slope of and 15° positive
keyboard ’ The slope of the keyboard is calculated from the difference in height
between rows B and E (or B and D if the keyboard has no row E),
measured at the top surface of the key and the horizontal distance
between the points on the keys at which the height was measured. See
Figure 13.
B.2.3.1f) The visible surfaces of the | Verify that the surface does not exceed 45 gloss units at 60° or that it
keyboard shall be matt-finish. has a 60° reflectometer value < 20.
Keyboard
surfaces NOTE This is defined as not

exceeding 45 gloss units at 60° or
to a 60° reflectometer value < 20)

[Modified from ISO 9241-410]
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Table 4 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.19) The ten digits zero to nine shall | Verify that the numeric section layout matches either the telephone or
. be allocated to keys in the | calculator layout as illustrated in Figure 14.
Numeric numeric section in one of two
keypad ways: either in the form of the
1-2-3 (telephone) layout or the
7-8-9 (calculator) layout.
B.2.3.1 h) Keys for the control of the | Verify that cursor control keys are provided.

Cursor control
keys

cursor movement shall be

provided.

Table 5 — Requirements for the mechanical design of full-size keyboards

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.11) Any keyboard slope | Verify that:
Slope adjustability shall ~ mot|__ for the range of slope adjustment, there is no motion of the
adjustability compromise the requirements keyboard on the supporting surface during use;
and stability for stability and placement.
. — for the range of slope adjustment, the keyboard does not move
[Modified from ISO 9241-410] vertically during use more than 0,25 mm (e.g. rock or tilt during
use).
NOTE This does not apply to the displacement of the keys.
B.2.3.11) Slope adjustments shall not | Verify that the slope adjustment does not change unintentionally.
. . change unintentionally.
Unintentional
change of [Modified from 1ISO 9241-410]
slope
B.2.3.11) Tools shall not be required for | Verify that tools are not required for slope adjustment.
No tools slope adjustment purposes.

necessary for
slope

adjustment
Sh
>
A
Key
Sy vertical distance between two adjacent keys Sk horizontal distance between two adjacent keys

Figure 12 — Measurement of vertical and horizontal distance between two adjacent keys
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E
c P P
A B

P 152

H H
Key
a keyboard slope
P-P plane of the key top surface
H-H plane of the horizontal surface
NOTE The keyboard slope « is measured across row A-E between the plane of the key top surfaces and the

horizontal surface, using the notation of ISO/IEC 9995-1.

Figure 13 — Measurement of slope of keyboard

1 213 71819

4 15| 6 4 [ 5|6

71819 1 2|3
0 0

a) telephone (1-2-3)

b) calculator (7-8-9)

Figure 14 — Numeric keypad layout

Table 6 — Requirements for maintainability of full-size keyboards

Attribute in

Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.5.1 For keyboards with | Verify that keyboards with independent battery power have either a
independent battery power, | hardware- or software-based battery power status indicator.
.Bat.tery status there shall be an easily
indicator detectable indication of battery
power status (e.g. indicator
lamp, alarm sound or a
mechanical indicator) provided
either by a software-based or
hardware-based device.
[Modified from ISO 9241-410]
B.2.5.1 The durability of the batteries | Verify that either a hardware- or software-based indicator can be
Functioning of and . their electrical | provided.
device after fﬁ:r:;?rf;rfsczﬁglst?;Jhrz tlzzt The de_vicg should continue to function for 5 min after the user is alerted
low pattery actions after being warned or by the indicator.
warning

alerted by the indicator without
high time pressure.
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Table 7 — Requirements for documentation of full-size keyboards

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.7.2 The documentation shall [ If specific support software is required to achieve the desired level of
D tati indicate the need for specific | effectiveness and efficiency of the keyboard, verify that the
focumgnda 10N | software support if needed to | documentation indicates this.
o frtequwe achieve the intended level of
software effectiveness and efficiency.
B.2.9.1 The noise emission can be | Verify the reported noise emission. Measure the sound power level of
. . categorized in consideration of | the keyboard and state report the class:
Noise emitted the intended licati
from input anP;j Iﬂserlyp?icalapapn:%?elr?tn n?)riz: — C1 suitable for meeting rooms or tasks involving concentration
devices levels (see ISO 9241-6). The (< 45 dB A-weighted sound power level);
classes can be determined by . . . .
the noise exposure data of | — C2 suitable for routine office work (<55 dB A-weighted sound
ISO 11690-1: power level);
C1 suitable for meeting rooms |— C3 suitable for industrial workplaces (< 80 dB A-weighted sound
or tasks involving concentration power level).
(35 dB to 45 dB A-weighted);
C2 suitable for routine office
work (45dB to 55dB
A-weighted);
C3 suitable for industrial
workplaces (75dB to 80dB
A-weighted).
Table 8 — Requirements for design of keys of compact keyboards
Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use ,
B.2.2.1.2 Legends shall be legible | Measure the luminance contrast after completion of the abrasion test.
Durability of throughout the intended life of | Perform the abrasion test according to IEC 68-2-70 with /
legends the product. The legends shall | 5ificial sweat or comparable test fluid,

be robust and durable so that
they are able to withstand
normal wear and usage,
including regular cleaning.

[Modified from ISO 9241-410]

If the device is designed to be
used as an equivalent
replacement for a full-size
keyboard the intended life for
the product is to be the same
as for a full-size keyboard. For
devices designed for
integration into portable units
(e.g. laptop computers) a less
intensive use for keying may be
assumed.

NOTE Currently the
intended life of desktop keyboards
is calculated for continuous typing
on “E” over the workday during the
full life-span of the product,
assuming the approximate
occurrence of the character “E” in

European languages.

— load severity of 1,5N, number of activations according to the

intended lifetime related to the context of use.
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Table 8 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.1 Edges on a computer shall not | Verify that the edges with which the user is likely to come into contact

Contact with
edges during
use

have a radius <2 mm; corners
shall not have a radius < 3 mm.

NOTE While not required,
edges with a radius of 2 mm and
corners with a radius of 3 mm are
considered satisfactory.

for prolonged periods of time do not cause discomfort or injury.

Table 9 — Requirements for sections and zones of compact keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.2.2.2 A compact keyboard shall | Verify that the keyboard includes at minimum the required sections (as
Sections and comprise the following sections | defined in ISO/IEC 9995-1).
and zones as defined in

zones

ISO/IEC 9995-1:

alphanumeric section;

editing section;

function section.

Table 10 — Requirements

for mechanical design of compact keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.2 Keys for the control of cursor | Verify that cursor movement control keys are provided.

Cursor control
keys

movement shall be provided.

B.2.3.2 a) The horizontal and vertical | Verify that the vertical and horizontal distance between any two keys in
Centre line distances between two [the alphanumeric or numeric zones is (19 mmt 1 mm).
spacing: adjacent keys in the | Figure 12 illustrates the measurement of vertical and horizontal spacing

alphanumeric zone, and, if|of keys.

present, the numeric zones

measured centre-to-centre

shall be (19 mm = 1 mm).
B.2.3.2 b) The home row height of the | Select a key in the home row (C-row) of the keyboard. Without
Keyboard keyboard shall not exceed |activating or depressing the key, measure, from the centre of the
height 35 mm. keytop, the height of the keytop above the supporting surface.
B.2.3.2¢c) To achieve efficiency for the | Verify that the overall size of a device is determined in consideration of
Keyboard use of the keyboard, the overall | the number of keys needed and their adequate grouping in sections
width size of a device shall be|and zones.

determined in consideration of

the number of keys needed

and their adequate grouping in

sections and zones.
B.2.3.2 d) The slope of the unadjusted | Verify that the value of the slope of the keyboard is somewhere in the
Keyboard keyboard shall be between 0° [ range between 0° and 15° positive (relative to horizontal). The slope of
slope and 15° positive. the keyboard is calculated from the difference in height between rows B

[Refers to B.2.3.1 d)]

and E (or B and D if the keyboard has no row E) (see ISO/IEC 9995-
1:2009, Figure 3), measured at the top surface of the key and the
horizontal distance between the points on the keys at which the height

was measured. See Figure 13.
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Table 10 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.3.2f) The visible surfaces of the | Verify that the surface does not exceed 45 gloss units at 60° or that it
[refers to keyboard shall be matt-finish. has a 60° reflectometer value < 20.
B.2.3.11)] NOTE This is defined as not
Keyboard exceeding 45 gloss units at 60° or
surface to a 60°reflectometer value < 20).
[Modified from ISO 9241-410]
B.2.3.2 k) Any keyboard slope | Verify that:
gezfe:;s1t|o adjustability " shall ”f[’t — for the range of slope adjustment, there is no motion of the
2.3.11)] compromise Ihe requirements keyboard on the supporting surface during use;
. for stability and placement.
Stability
[Modified from ISO 9241-410] | — for the range of slope adjustment, the keyboard does not move
vertically during use more than 0,25 mm (e.g. rock or tilt during
use).
NOTE This does not apply to the displacement of the keys.
B.2.3.2 k) Slope adjustments shall not | Verify that the slope adjustment does not change unintentionally.
[refers to change unintentionally.
B.2.3.11)]
Unintentional
changes in
slope
B.2.3.2 k) Tools shall not be required for | Verify that tools are not required for slope adjustment.
[refers to slope adjustment purposes.
B.2.3.11)]
No tools
necessary to
adjust slope

Table 11 — Requirements for maintainability of compact keyboards

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.5.2 For keyboards with | Verify that keyboards with independent battery power have a battery
Batt tat independent battery power, | power status indicator.
. 3. erty StaluS - there shall be an easily
Indicator detectable indication of battery
power status (e.g. indicator
lamp, alarm sound or a
mechanical indicator).
[Modified from ISO 9241-410]
B.2.5.2 The durability of the batteries | Verify that the battery power indicator provides an alert at least 5 min of

Functioning of
device after

and their electrical
characteristics shall ensure that
the user can complete the last

normal operation prior to shutting down.

L(;;\:'rk])iittery actions after being warned
9 without high time pressure.
NOTE e.g. continues to
function for 5 min.
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Table 12 — Requirements for documentation of compact keyboards

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
B.2.7.3 The documentation shall [ If specific support software is required to achieve the desired level of
D tat indicate the need for specific | effectiveness and efficiency of the keyboard, verify that the
focumgnda 10N | software support if needed to | documentation indicates this.
0 frtequwe achieve the intended level of
software effectiveness and efficiency
B.2.9.1 The noise emission can be [ Measure the sound pressure level at operator position of the keyboard
Noise categorized in consideration of | and state the class:
emissions from | € intended application area|__ ¢1 gyjtable for meeting rooms or tasks involving concentration
input device ﬁar:/ilslts(stgglclasloa&???é) ”?I_'ﬁz (< 45 dB A-weighted sound pressure level at operator position);
classes can be determined by |— C2 suitable for routine office work (<55 dB A-weighted sound
the noise exposure data of pressure level at operator position);
1SO 11690-1: — C3 suitable for industrial workplaces (< 80 dB A-weighted sound
C1 suitable for meeting rooms pressure level at operator position).
or tasks involving concentration
(35 dB to 45 dB A-weighted);
C2 suitable for routine office
work (45 dB to 55 dB
A-weighted);
C3 suitable for industrial
workplaces (75dB to 80dB
A-weighted].
5.3 Mice

Table 13 gives the design requirements for mice.

Table 13 — Mouse design requirements

Attribute in Pass/Fail criterion based on

ISO 9241-410: | requirements and intended Measuring method
2008 context of use
C.212 A mouse whose obviousness | Verify that the appropriate information is present in the documentation.
i of operation is classed as C3 or NOTE The obviousness of the mouse operation can be realized in four

Dfocumentatlon C4 shall include the relevant| . qses: P
? necessary information in its
raining or documentation; e.g.|— C1 known or visible without additional instructions and information;
necessary

instructions

instructions or training.

[Modified from ISO 9241-410]

C2 detectable by the user by trial and error;
C3 learnable by simple instructions;

C4 learnable by special training.

C.2246 The maximum button | Verify that the maximum button displacement is < 6 mm.
Butt displacement on a mouse shall
utton be <6 mm.
displacement
C.21.51 The design of the mouse shall | Verify that the orientation of the mouse may be determined without

Controllability

enable the user to sense the
orientation of the device
without visual access.

visual access for example by tactile marking or form.
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Table 13 (continued)

ISO/TS 9241-411:2012(E)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
C.2153 The design of the device shall | Verify that actuation of any button does not move the focus of the
. ensure that actuation of any | pointer.
Stability of

pointer focus

button or button combination
will not move the pointer focus.

C.2.21
Anchoring

It shall be possible to anchor
support for some part of the
fingers, hand, wrist, or arm on
either the input device or the
work surface to create a stable
relationship between the hand
and the point of action.

Verify that some part of the fingers, hand, wrist or arm can be
supported on either the input device or the work surface.

C.222

Task precision

The task precision required for
a mouse can be categorized
into the following classes:

— C1 high: Ip > 6;
— C2 medium: 4 < Ip < 6;
— C3low: 3<p<4;

— C4verylow: Ip < 3.

The method by which the task
precision level was determined
shall be indicated (pointing test,
dragging test or tracing test);
the mouse manufacturer shall
indicate how the precision level
was determined (pointing test,
dragging test or tracing test).

Ip is defined in 3.6.

are provided in Annex B:

— B.6.3 “Dragging test”;
— B.6.5 “Tracing test”.

Any method of measuring task precision may be used. Some examples

— B.6.2.1 “One direction tapping test”;
— B.6.2.2 “Multi-direction tapping test”;

Cc.222

Determination
of task
precision

The task precision of a mouse
used with a graphical user
interface (GUI)-based
operating system shall be
determined under the following
conditions:

— full-size keyboard (over-all
length =420 mm) located
with alphanumeric zone
centred in front of the
user;

— mouse positioned as
closely as possible to the
shoulder width of 5th
percentile female of the
intended user population.

[Modified from ISO 9241-410]

are provided in Annex B:

— B.6.3 “Dragging test”;
— B.6.5 “Tracing test”.

Any method of measuring task precision may be used. Some examples

— B.6.2.1 “One direction tapping test”;
— B.6.2.2 “Multi-direction tapping test”;

C2248

Button lock

The mouse shall be so
designed that a hardware or
software lock can be provided
for buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

[Modified from ISO 9241-410]

Verify that the mouse is designed so that a hardware or software lock
can be provided for buttons that need to be continuously depressed.
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Table 13 (continued)

Maintainability

allow the user to gain access to
maintainable parts (e.g. the
mouse-ball housing of the
motion sensing device) and the
surface of the mouse for
cleaning without the use of
tools.

[Modified from ISO 9241-410]

Attribute in Pass/Fail criterion based on

ISO 9241-410: | requirements and intended Measuring method
2008 context of use

C.2.26 The resolution of a mouse shall | Verify that the resolution is independent of the input device position
M be independent of both the |relative to the work surface and the position of the cursor on the

ouiset. position of the device relative to | display.
resolution the work surface and position

of pointer on the display.

C.25 The design of the mouse shall | Verify that tools are not required.

C.26

Contact with
edges during
use

Edges on a computer mouse
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likely to come into contact
for prolonged periods of time do not cause discomfort or injury.

Cc.27

Documentation
of special
setup
procedures

If no dedicated software, e.g. a
driver, is provided with the
mouse, the documentation
shall specify how the mouse is
to be set up and to be operated
in order to achieve the intended
level of effectiveness and
efficiency.

[Modified from ISO 9241-410]

In that absence of dedicated software, verify that the recommended set
up and operation procedures are described for the mouse.

C3

Documentation

The user information shall
include the following:

— optimum location of the
mouse for best
effectiveness,  efficiency
and postural comfort;

— best location of the device
for concurrent use with a
keyboard;

— adjustment of gain for
limited space for the
operation.

[Modified from ISO 9241-410]

Verify that the manufacturer provides information regarding placement
of the input device and for adjusting the gain of the device.

C3

Documentation

If a mouse requires specific
surface  characteristics  for
optimum effectiveness and
efficiency, the manufacturer
shall provide that information.

Verify that the relevant information is provided.
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5.4 Pucks

ISO/TS 9241-411:2012(E)

Table 14 gives the design requirements for pucks.

Table 14 — Design requirements for pucks

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
D.21.2 A puck whose obviousness of | Verify that the appropriate information is present in the documentation.

Operability of
the puck

operation is classed as C3 or
C4 shall include the relevant

The obviousness of the puck operation can be realized in four classes:

Task precision

a puck can be categorized into
the following classes:

C1 high: Ip > 6;

C2 medium: 4 < Ip < 6;
C3low: 3<Ip<4;

C4 very low: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test). The manufacturer
of a puck shall indicate how the
level of task precision was
determined  (pointing  test,
dragging test or tracing test).

information in its |— C1 known or visible without additional instructions and information;
QOcumgntatlon, - €9-|_  C2 detectable by the user by trial and error;
instructions or training.
[Modified from ISO 9241-410] | C3 learnable by simple instructions;
— C4 learnable by special training.
D.2.2.3.6 The maximum button | Verify that the maximum button displacement is < 6 mm.
Butt displacement on a puck shall
ution be <6 mm.
:| displacement
D.2.15.3 The design of the device shall | Verify that actuation of any button does not move the focus of the
Stability of ensure that actuation of any | pointer.
g ; abllity o button or combination of
;| focus buttons will not move the focus
of the pointer.
D.2.21 It shall be possible to anchor | Verify that some part of the fingers, hand, wrist or arm can be anchored
Anchori some part of the fingers, hand, | on either the input device or the work surface.
nchoring wrist, or arm on either the input
device or the work surface to
create a stable relationship
between the hand and the point
of action.
D.2.2.2 The task precision required for | Ip is defined in 3.6.

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

B.6.2.1 “One direction tapping test”;
B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.
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Table 14 (continued)

Attribute in Pass/Fail criterion based on

ISO 9241-410: | requirements and intended Measuring method
2008 context of use
D.2.2.2 A puck used with a graphical | Any method of measuring task precision may be used. Some examples

user interface (GUI)-based | are provided in Annex B:
operating system shall be
determined under the following
conditions: — B.6.2.2 “Multi-direction tapping test”;

Procedure for
determining
task precision

— B.6.2.1 “One direction tapping test”;

— full-size keyboard (over-all

— B.6.3 “Dragging test”;
length =420 mm) located

with alphanumeric zone [— B.6.5 “Tracing test”.
centred in front of the
user;

— puck positioned as closely
as possible to the

shoulder width of
5" percentile female of
the intended user
population.

[Modified from ISO 9241-410]

D.2.2.3.8 The puck shall be so designed | Verify that the puck is designed so that a hardware or software lock can
that a hardware or software | be provided for buttons that need to be continuously depressed.

lock can be provided for
buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Button lock

D.2.2.5 The resolution of a puck shall [ Verify that the resolution is independent of the input device position
be independent of both the |relative to the work surface and the position of the cursor on the
position of the device relative to | display.

the work surface and the
position of the pointer on the
display.

Resolution

D.2.5 If cleaning requires any | Verify that tools any precautions regarding cleaning are described.
precautionary measures, they
shall be described in the
documentation.

Maintainability

Battery durability, if batteries | For battery powered pucks only:
are required for operation of
the puck, shall warn the user
when they are nearly
exhausted so as to ensure that
the user can complete the last
action after the warning without
high time pressure.

[Modified from ISO 9241-410]

Verify that a warning is provided about 5 min of normal operation before
the battery is exhausted.

b I :
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Table 14 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
D.2.6 Edges on a computer puck | Verify that the edges with which the user is likely to come into contact

Contact with
edges

shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

for prolonged periods of time do not cause discomfort or injury.

D.2.7

Documentation
of special
setup
procedures

If no dedicated software, e.g. a
driver, is provided with the
input device, the
documentation shall specify
how the device is to be set up
and to be operated in order to
achieve the intended level of
effectiveness and efficiency.

In that absence of dedicated software, verify that the recommended set
up and operation procedures are described for the input device.

D.3

Documentation

The user information shall
include the following. The
manufacturer of a puck shall
provide the following
information:

optimum location of the
puck for best
effectiveness, efficiency
and postural comfort;

[Modified from ISO 9241-410]

best location of the device
for concurrent use with a
keyboard;

adjustment of gain for
limited space for the
operation.

Verify that the manufacturer provides information regarding placement
of the input device and for adjusting the gain of the device.

D.3

Documentation

If a puck requires specific
surface  characteristics  for
optimum effectiveness and
efficiency, the relevant
requirement shall be specified
in the documentation. The
manufacturer shall provide that
information.

Verify that the relevant information is provided.
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5.5 Joysticks

Table 15 gives the design requirements for joysticks.

NOTE A joystick is a device that provides input in up to three dimensions.

Table 15 — Design requirements for joysticks

Attribute in
1ISO 9241-410:
2008

Pass/Fail criterion based on
requirements and intended
context of use

Measuring method

E.21.2

Operability of
the joystick

A joystick whose obviousness
of operation is classed as C3 or
C4 shall include the relevant
information in its
documentation; e.g.
instructions or training.

The obviousness of the joystick
operation can be realized in
four classes:

— C1 known or Vvisible
without additional
instructions and
information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

Verify that the appropriate information is present in the documentation.

E.2.153

Stability of
focus

The design of the device shall
ensure that actuation of any
button or combination of
buttons will not move the focus
of the pointer.

Verify that actuation of any button does not move the focus of the

pointer.

E.2.2.1

Anchoring

It shall be possible to anchor
some part of the fingers, hand,
wrist, or arm on either the input
device or the work surface to
create a stable relationship
between the hand and the point
of action.

Verify that some part of the fingers, hand, wrist or arm can be anchored
on either the input device or the work surface.
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Table 15 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
E.2.2.2 The task precision required for | Ip is defined in 3.6.

Task precision

a joystick can be categorized
into the following classes:

C1 high: Ip > 6;

C2 medium: 4 < Ip < 6;

C3low: 3<Ip<4;

C4 very low: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

B.6.2.1 “One direction tapping test”;

B.6.2.2 “Multi-direction tapping test”;

B.6.3 “Dragging test”.

E.2.22

Procedure for
demonstrating
task precision

A joystick used with a graphical
user interface (GUI)-based
operating system shall be
determined under the following
conditions:

full-size keyboard (overall
length =420 mm) located
with alphanumeric zone

centred in front of the
user;

— joystick  positioned as
closely as possible to the
shoulder width of
5" percentile  female of
the intended user
population.

[Modified from ISO 9241-410]

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

B.6.2.1 “One direction tapping test”;
— B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

E.2.2.3.8

Button lock

The joystick shall be so
designed that a hardware or
software lock can be provided
for buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Verify that the joystick provides a suitable hardware or software lock.

E.2.25

Resolution

The resolution of a joystick
shall be independent of both
the position of the device
relative to the work surface and
the position of the pointer on
the display.

Verify that the resolution is independent of the input device position
relative to the work surface and the position of the pointer on the
display.
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Table 15 (continued)

Attribute in
1ISO 9241-410:
2008

Pass/Fail criterion based on
requirements and intended
context of use

Measuring method

E.2.3.1
Stability

The base of the device shall
not be moved unintentionally
during intended use.

NOTE The base of a joystick
may require greater resistance to
movement than that of a keyboard,
as the type of intended action
involves  horizontal forces in
addition to vertical forces.

Verify that the input device does not unintentionally move during use.

E.2.6

Contact with
edges during
use

Edges on a computer joystick
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likely to come into contact
for prolonged periods of time do not cause discomfort or injury.

E.2.7

Documentation
of setup
requirements

If no dedicated software, e.g. a
driver, is provided with the
input device, the
documentation shall specify
how the device is to be set up
and to be operated in order to
achieve the intended level of
effectiveness and efficiency.

In the absence of dedicated software, verify that the recommended set
up and operation procedures are described for the input device.

E.3.

Documentation

The user information shall
include the following:

— optimum location of the
joystick for best
effectiveness,  efficiency
and postural comfort;

— best location of the device
for concurrent use with a
keyboard;

— adjustment of gain for
limited space for the
operation.

[Modified from ISO 9241-410]

Verify that the manufacturer provides information regarding placement
of the input device and for adjusting the gain of the device.
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5.6 Trackballs

Table 16 gives the design requirement for trackballs.

Table 16 — Design requirements for trackballs

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use

F.2.1.2 A trackball whose obviousness | Verify that the appropriate information is present in the documentation.
of operation is classed as C3 or
C4 shall include the relevant
information in its
documentation, e.g.
instructions or training.

Operability of
the trackball

The obviousness of the
trackball operation can be
realized in four classes:

— C1 known or visible with-
out additional instructions
and information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

[Modified from ISO 9241-410]

F.2.1.5 The design of the device shall | Verify that actuation of any button does not move the focus of the
. ensure that actuation of any | pointer.

Stability o.f button or combination of

focus QUr|ng buttons will not move the focus

operation of the pointer.

F.2.2.1 It shall be possible to anchor | Verify that some part of the fingers, hand, wrist or arm can be anchored
some part of the fingers, hand, | on either the input device or the work surface.

wrist, or arm on either the input
device or the work surface to
create a stable relationship
between the hand and the point
of action.

Anchoring

A IO~ AnAA AL
Copyright International Organization for Standardization ghtS reserved 31
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO/TS 9241-411:2012(E)

Table 16 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
F.2.22 The task precision required for | Ip is given defined in 3.6.

Task precision

a trackball can be categorized
into the following classes:

C1 high: Ip > 6;

C2 medium: 4 < Ip < 6;
C3low:3</Ip<4;

C4 very low: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

B.6.2.1 “One direction tapping test”;
— B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

F.2.2.2

Demonstration
of task
precision

A trackball used with a
Graphical User Interface (GUI)-
based operating system shall
be determined under the
following conditions:

full-size keyboard (overall
length 2420 mm) located
with alphanumeric zone
centred in front of the
user;

trackball positioned as
closely as possible to thee
shoulder width of
5" percentile  female of
the intended user
population.

[Modified from ISO 9241-410]

Any method of measuring task precision may be used. Some examples
are provided in Annex B.

B.6.2.1 “One direction tapping test”;
— B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

F.2.2.3.8

Button lock

The trackball shall be so
designed that a hardware or
software lock can be provided
for buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Verify that the trackball is designed so that a hardware or software lock
can be provided for buttons that need to be continuously depressed.

F.2.2.5

Resolution

The resolution of a trackball
shall be independent of both
the position of the device
relative to the work surface and
the position of the pointer on
the display.

Verify that the resolution is independent of the input device position
relative to the work surface and the position of the pointer on the
display.
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Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
F.2.3.2 The base of the device shall | Verify that the input device does not move unintentionally during use.
- not move unintentionally during
Stability intended use.
NOTE The base of a
trackball may require greater
resistance to movement than that
of a keyboard, as the type of
intended action involves horizontal
forces in addition to vertical forces.
F.2.3.5 The buttons shall be located | Verify that operating the buttons does not interfere with the use of the
Non such that their use does not | device.

interference of
button

interfere with the use of the
device.

operation
F.2.5 The ball shall be easily| When identified by the manufacturer that the ball of a trackball is
. removable for cleaning. removable for cleaning, verify that it can be removed.
Cleaning
F.3. The user information shall | Verify that the manufacturer provides information regarding placement
, include the following: of the input device and for adjusting the gain of the device.
Documentation
— optimum location of the
trackball for best
effectiveness,  efficiency
and postural comfort;
— best location of the device
for concurrent use with a
keyboard;
— adjustment of gain for
limited space for the
operation.
[Modified from ISO 9241-410]
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5.7 Touchpads

Table 17 gives the design requirements for touchpads.

Table 17 — Design requirements for touchpads

Attribute in
1ISO 9241-410:
2008

Pass/Fail criterion based on
requirements and intended
context of use

Measuring method

G.21.2

Operability of
the touchpad

A touchpad whose
obviousness of operation is
classed as C3 or C4 shall
include the relevant information
in its documentation, e.g.
instructions or training.

The obviousness of the
touchpad operation can be
realized in four classes:

— C1 known or Vvisible
without additional
instructions and
information;

— C2 detectable by the user
by trial and error;

— C3 learnable by simple
instructions;

— C4 learnable by special
training.

Verify that the appropriate information is present in the documentation.

G.2153

Stability of
focus

The design of the device shall
ensure that actuation of any
button or combination of
buttons will not move the focus
of the pointer.

Verify that actuation of any button does not move the focus of the

pointer.

G221

Anchoring

It shall be possible to anchor
some part of the fingers, hand,
wrist, or arm on either the input
device or the work surface to
create a stable relationship
between the hand and the point
of action.

[Modified from ISO 9241-410]

Verify that some part of the fingers, hand, wrist or arm can be anchored
on either the input device or the work surface.

G.222

Task precision

The task precision required for
a touchpad can be categorized
into the following classes:

— C1 high: Ip > 6;

— C2medium: 4 <Ip<6;
— C3low:3</p=4;

— C4verylow: Ip £ 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

Ip is defined in 3.6.

Any method of measuring task precision may be used. Some examples

are provided in Annex B:

— B.6.2.1 “One direction tapping test”;

— B.6.2.2 “Multi-direction tapping test”;

— B.6.3 “Dragging test”;

— B.6.5 “Tracing test”.

© 1SO 2012 — All rights reserved
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Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
G.2.22 The task precision required for | /o is defined in 3.6.

Task precision

a touchpad can be categorized

Any method of measuring task precision may be used. Some examples

into the following classes: are provided in Annex B:

— C1high: p > 6; — B.6.2.1 “One direction tapping test”;
— C2medium: 4 <Ip <6; — B.6.2.2 “Multi-direction tapping test”;
— C3low:3<Ip<4; — B.6.3 “Dragging test”;

— C4verylow: Ip<3. — B.6.5 “Tracing test”.

The method by which the level
of task precision has been
determined shall be indicated
(i.e. pointing test, dragging test
or tracing test).

G.2.2.2 A touchpad used with a|Any method of measuring task precision may be used. Some examples
Demonstration graphical user interface (GUI)- | are provided in Annex B:

based operating system shall
of ta.SIf be determined under the
precision following conditions: —  B.6.2.2 “Multi-direction tapping test”;

— B.6.2.1 “One direction tapping test”;

— full-size keyboard (overall |__ B 6.3 “Dragging test”;
length 2420 mm) located
with alphanumeric zone |— B.6.5 “Tracing test”.
centred in front of the
user;

— touchpad positioned as
closely as possible to the
shoulder width of
5" percentile  female of
the intended user
population.

[Modified from ISO 9241-410]

G.2.2.38 The touchpad shall be so | Verify that the touchpad is designed so that a hardware or software lock
designed that a hardware or | can be provided for buttons that need to be continuously depressed.
software lock can be provided
for buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.

Button lock

G.2.25 The resolution of a touchpad | Verify that the resolution is independent of the input device position
shall be independent of both [ relative to the work surface and the position of the pointer on the
the position of the device |display.

relative to the work surface and
the position of the pointer on
the display.

Resolution

AIAA ARAA AN
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Table 17 (continued)

Attribute in
1ISO 9241-410:
2008

Pass/Fail criterion based on
requirements and intended
context of use

Measuring method

G.235

Non-
interference of
buttons with
operation

The buttons shall be located
such that their use does not
interfere with the operation of
the touchpad.

Verify that the buttons can be used without interfering with the

operation of the touchpad.

G.2.6

Contact with
edges during
use

Edges on a computer touchpad
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3 mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likely to come into contact
for prolonged periods of time do not cause discomfort or injury.

G.27

Documentation
of special
setup
requirements

If no dedicated software, e.g. a
driver, is provided with the
touchpad, the documentation
shall specify how the touchpad
is to be set up and to be
operated in order to achieve
the intended level of
effectiveness and efficiency.

In that absence of dedicated software, verify that the recommended set
up and operation procedures are described for the touchpad.

G.3.

Documentation

The user information shall
include the following:

— optimum location of the
touchpad for best
effectiveness,  efficiency
and postural comfort;

— best location of the device
for concurrent use with a
keyboard;

— features of the
hardware/software that
may improve postural
comfort or reduce
biomechanical load.

NOTE The optimum location
for the touchpad can be irrelevant
when the location is fixed, e.g.
incorporated into the keyboard.

Verify that the information is provided.

Copyright International Organization for Standardization
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS

Not for Resale

© 1SO 2012 — All rights reserved




5.8 Tablets and overlays

ISO/TS 9241-411:2012(E)

Table 18 gives the design requirements for tablets and overlays.

Table 18 — Design requirements for tablets and overlays

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
H.2.1.2 A tablet whose obviousness of | Verify that the appropriate information is present in the documentation.

Operability of
the tablet

operation is classed as C3 or
C4 shall include the relevant
information in its
documentation; e.g.
instructions or training.

The obviousness of the tablet
operation can be realized in
four classes:

C1 known or Vvisible
without additional
instructions and
information;

C2 detectable by the user
by trial and error;

C3 learnable by simple
instructions;

C4 learnable by special
training.

[Modified from ISO 9241-410]

H.2.1.56.3

Stability of
focus

The design of the device shall
ensure that actuation of any
button or combination of
buttons will not move the focus
of the pointer.

Verify that actuation of any button does not move the focus of the
pointer.

H.2.2.2

Task precision

The task precision required for
a tablet can be categorized into
the following classes:

C1 high: Ip > 6;
C2 medium: 4 < Ip £ 6;

C3low: 3<Ip<4;

C4 very low: Ip < 3.

The method by which the level
of task precision has been
determined shall be indicated
(pointing test, dragging test or
tracing test).

Ip is defined in 3.6.

Any method of measuring task precision may be used. Some examples
are provided in Annex B:

B.6.2.1 “One direction tapping test”;
B.6.2.2 “Multi-direction tapping test”;
B.6.3 “Dragging test”;

B.6.5 “Tracing test”.

A IO~ AnAA AL
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Table 18 (continued)

Attribute in Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
H.2.2.2 A tablet used with a graphical | Any method of measuring task precision may be used. Some examples
Demonstration user .interface (GUl)-based | are provided in Annex B:
of task operating system shall be|  Bg2.1“One direction tapping test”;
s determined under the following
precision conditions: — B.6.2.2 “Multi-direction tapping test”;
— full-size keyboard (overall| _ B 6.3 “Dragging test”;
length =420 mm) located
with alphanumeric zone [— B.6.5 “Tracing test”.
centred in front of the
user;
— tablet positioned as
closely as possible to the
shoulder width of
5" percentile female of the
intended user population.
[Modified from ISO 9241-410]
H.2.2.3.9 The tablet shall be so designed | Verify that the tablet is designed so that a hardware or software lock
Button lock that a hardware or software | can be provided for buttons that need to be continuously depressed.
lock can be provided for
buttons which need to be
continuously depressed for the
duration of a task primitive
such as dragging, tracing, or
free-hand input.
H.2.2.5 The resolution of a tablet shall | Verify that the resolution is independent of the input device position
Resolution be independent of both the |relative to the work surface and the position of the pointer on the
position of the device relative to | display.
the work surface and the
position of the pointer on the
display.
H.2.3.4 The base of the device shall | Verify that the input device does not unintentionally move during use.
Stabili not move unintentionally during
tability intended use.
H.2.3.7 The buttons shall be located | Verify that the buttons can be used without interfering with the
Non- such that their use does not [ operation of the tablet.

interference of
buttons with
use

interfere with the operation of
the tablet.

H.2.4.1 All legends on tablets and | Verify that the legends are legible at the design viewing distance.
Ledibility of overlays shall be legible from

egibiiity 0 the design viewing distance.
legends
H.2.4.2 The height of symbols, capital | Verify that the height subtends a visual angle of at least 16’ of arc at the
Minimum letters, and numbers on a|intended viewing distance.

viewing angle

tablet or overlay shall subtend,
at minimum, 16’ of visual arc at
the design viewing distance.

H.2.4.3

Width to height
ratio

The ratio of the width of a
capital letter (except
capital i : I) to the height of the
letter shall be between 0,5 and
1,0.

Verify that the width to height ratio is within the specified limits.
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Table 18 (continued)

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
H.2.4.4 The ratio of the height of a | Verify that the height to stroke width ratios are within the specified
Height t capital letter to its stroke width | limits.
eight to shall be between 5:1 and
stroke width .
: 14 :1.
ratio
H.2.4.5 Primary legends and symbols | Verify that the contrast ratio is at least 3:1.
. shall have a  minimum
Luminance

contrast ratio

luminance contrast ratio of at
least 3:1.

H.2.7
Contact with
edges during
use

Edges on a computer tablet
shall not cause discomfort or
injury.

NOTE A radius of at least
2 mm on edges with which the user
comes into contact and a radius of
at least 3mm on corners with
which the user comes into contact
will satisfy this requirement.

[Modified from ISO 9241-410]

Verify that the edges with which the user is likely to come into contact
for prolonged periods of time do not cause discomfort or injury.

H.2.8 If no dedicated software, e.g. a | In that absence of dedicated software, verify that the recommended set
Documentation driver, is provided with the [up and operation procedures are described for the tablet.
. tablet, the documentation shall

of special specify how the tablet is to be
setup set up and to be operated in
requirements order to achieve the intended

level of effectiveness and

efficiency.
H.3 The user information shall | Verify that the information is provided.

. include the following:

Documentation

optimum location of the
tablet for best
effectiveness,  efficiency
and postural comfort;

best location of the device
for concurrent use with a

keyboard;

— features of the
hardware/software that
may improve postural
comfort or reduce

biomechanical load.

[Modified from ISO 9241-410]
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5.9 Styli and light-pens

Table 19 gives the design requirements for styli and light-pens.

Table 19 — Design requirements for styli and light-pens

Attribute in | Pass/Fail criterion based on
ISO 9241-410: | requirements and intended Measuring method
2008 context of use
1.2.1.2 A stylus/light pen whose | Verify that the appropriate information is present in the documentation.

Operability of
the stylus/light
pen

obviousness of operation is
classed as C3 or C4 shall
include the relevant
information in its
documentation; e.g.
instructions or training.

The obviousness of the
stylus/light pen operation can
be realized in four classes:

— C1 known or Vvisible
without additional
instructions and
information;

C2 detectable by the user
by trial and error;

C3 learnable by simple
instructions;

C4 learnable by special
training.

[Modified from ISO 9241-410]

The obviousness of the stylus/light pen operation can be realized in four
classes:

C1 known or visible without additional instructions and information;
C2 detectable by the user by trial and error;
C3 learnable by simple instructions;

C4 learnable by special training.

1.2.2.3.8

Stability of the
focus

The input device should be
designed such that inadvertent
button actuation does not
cause unintended movement
of the pointer.

The design of the device shall
ensure that actuation of any

Verify that actuation of any button does not move the focus of the
pointer.

button or combination of
buttons will not move the
focus of the pointer.
1.2.2.3.7 The maximum button | Verify that the maximum button displacement is < 6 mm.
. displacement shall be 6 mm.
Maximum
button
displacement
1.2.2.3.9 The stylus/light pen shall be | Verify that the stylus/light pen is designed so that a hardware or
Button lock so designed that a hardware | software lock can be provided for buttons that need to be continuously

lock can be
provided for buttons which
need to be continuously
depressed for the duration of a
task  primitive such as
dragging, tracing, or free-hand
input.

or software

depressed.

© 1SO 2012 — All rights reserved
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Contact with
edges during
use

stylus/light pen shall not cause
discomfort or injury.

NOTE A radius of at least
2mm on edges with which the
user comes into contact and a
radius of at least 3 mm on corners
with which the user comes into
contact will satisfy this
requirement.

[Modified from ISO 9241-410]

Attribute in Pass/Fail criterion based on
1ISO 9241-410: | requirements and intended Measuring method
2008 context of use
1.2.6 Edges on a computer | Verify that the edges with which the user is likely to come into contact

for prolonged periods of time do not cause discomfort or injury.

1.2.7

Setup
requirements

If no dedicated software, e.g.
a driver, is provided with the
stylus/light pen, the
documentation shall specify
how the stylus/light pen is to
be set up and to be operated
in order to achieve the
intended level of effectiveness
and efficiency.

In that absence of dedicated software, verify that the recommended set
up and operation procedures are described for the stylus/light pen.

1.3

Documentation

The user information shall
include the following: The
manufacturer of a stylus/light
pen shall provide the following
information:

— optimum location of the
stylus/light pen for best
effectiveness, efficiency
and postural comfort;

— best location of the
device for concurrent use
with a keyboard;

— features of the
hardware/software  that
may improve postural
comfort or reduce
biomechanical load.

[Modified from ISO 9241-410]

Verify that the information is provided.
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5.10 Touch-sensitive screens

Table 20 gives the design requirements for touch-sensitive screens.

Table 20 — Design requirements for touch-sensitive screens

Attribute in
1ISO 9241-410:
2008

Pass/Fail criterion based on
requirements and intended
context of use

Measuring method

J.224

Glare and
image quality

The area of the touch screen
that includes the
touch- sensitive location shall
be designed to enable users to
easily recognize graphic
symbols, their captions, and to
read alphanumeric information
correctly.

Verify that the screen conforms to 1ISO 9241-307 with regard to glare
and image quality.

J.2.3.2

Target location

Vertically oriented touch
screens shall allow the touch
targets to be placed below
shoulder height.

Verify that the touch screen targets can be placed below the height of
the user’s shoulder.

J.3

Documentation

The user information shall
include the following:

— features of the
hardware/software that
may improve postural
comfort or reduce
biomechanical load;

— instructions for cleaning.

Verify that the information is provided.

6 Conformance

The test methods specified in this part of ISO 9241 shall be used to assess conformance with the
requirements of ISO 9241-410.
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Annex A
(informative)

Overview of the ISO 9241 series

ISO/TS 9241-411:2012(E)

The annex presents an overview of the structure of ISO 9241. For an up-to-date overview of its structure,
subject areas and the current status of both published and projected parts, please refer to:

ISO 9241 series

The structure reflects the numbering of the original 1ISO 9241 standard; for example, displays were originally
Part 3 and are now the 300 series. In each section, the “hundred” is an introduction to the section; for
example, Part 100 gives an introduction to the software-ergonomics parts.

Table A.1 — Structure of ISO 9241 — Ergonomics of human—system interaction

Part Title
1 Introduction
2 Job design
11 Hardware and software usability
20 Accessibility and human—system interaction
21-99 |Reserved numbers
100 Software ergonomics
200 Human-system interaction processes
300 Displays and display-related hardware
400 Physical input devices — Ergonomics principles
500 Workplace ergonomics
600 Environment ergonomics
700 Control rooms
900 Tactile and haptic interactions
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Annex B
(informative)

Testing of efficiency and effectiveness

B.1 General

The purpose of this annex is to describe a performance test method for evaluating the efficiency and
effectiveness of existing or new input devices. It is included to provide information on potential methods of
testing input devices and to encourage institutions or individuals to conduct research on these methods such
that further validation can be supplied.

The tests provide a measure of throughput. Because it is not possible to define a single performance test

procedure that will encompass all input devices and situations of input device use, several test procedures are
included in this annex.

B.2 Procedure overview

Input devices should be tested for the tasks for which they are intended to be used. The tests included in this
annex are designed to evaluate the following task primitives:

— pointing;

— selecting;

— dragging;

— tracing;

— free-hand input.

It is not necessary for an input device to be tested on all task primitives unless they are all considered
essential components of the job. However, valid comparisons between two or more different input devices can

only be achieved if the same test method is used on each device.

No software used in the test system should interfere with a subject’'s performance. For example, if the system
is connected to a network, notification of incoming mail should be disabled.

B.3 Special training

Due to the potential lack of familiarity with a novel input device design, subjects may require training before
performance testing can be reliably conducted. In cases where training is needed, each subject should be
allowed to learn the use of the input device until speed and accuracy do not show any significant
improvements. Subjects should be given sufficient practice sessions to ensure that learning effects are
stabilised. Thus, this should be verified by a procedure such as the Duncan’s Range test.

A standard set of instructions should be given to each subject prior to starting the test. The instructions should
inform subjects to work as quickly and accurately as possible and to leave errors uncorrected.

AA :
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B.4 Task primitive identification and selection

Appropriate task primitive(s) (see B.2) should be identified for the intended use of the input device(s) being
tested. Task-primitive variations and conditions should then be selected (see Table B.1).

Table B.1 — Task and condition variations

Task Condition

Movement 1) One direction (x or y direction only)
2) Two directions (x or y directions only)

3) Any direction (all angles)

Feedback and prompting 1) Presence/absence of positional visual feedback
2) Presence/absence of visual prompting

3) Presence/absence of feedback for target acquisition

Target acquisition 1) Manual when the user signals acquisition to the system

2) Automatic when the user's pointing is within a present range

B.5 Calculations for input device throughput

B.5.1 Target widths
The target width (w) is the width of a target presented on a display.

NOTE For a selection, pointing or dragging task, the target width is measured along the direction of movement. For a
tracing task, the target width is measured perpendicular to the direction of movement.

B.5.1.1 Effective target width

The effective target width (ws) is the width of the distribution of selection coordinates made by a subject during
a pointing/tapping test.

It is calculated as
we =4,133 -5y (B.1)

where s, is the standard deviation of the selection coordinates in the direction where movement proceeds
(x-axis in a horizontal tapping test).

B.5.1.2 Index of difficulty
Ip is the measure, in bits, of the user precision required in a task, see 3.6.
B.5.1.3 Effective index of difficulty

The effective index of difficulty (/p.) is the measure, in bits, of the user precision achieved in accomplishing a
task expressed as one of the following.

For selection, pointing or dragging tasks:

d+we (B.2)

IDe = |092
We
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and for tracing tasks:
Ip =— (B-3)

where
d s the distance of movement to the target;
we is the target width of the displayed target.

NOTE For selection, pointing or dragging tasks, Ipe is logarithmically related to d and we. For tracing tasks, Ipe is
linearly related to 4 and we.

B.5.1.4 Task precision

Task precision is the measure of the accuracy required for a pointing, selecting or dragging task primitive and
quantified by Ip.

NOTE 1 Task precision can be classified into four precision levels based on the Ip:

a) C1 high: Ip > 6;

b) C2 medium: 4 <p<6;

c) C3low:3<Ip<4;

d) C4 verylow: Ip < 3.

A range of Ip values from 2 to 8 should be used when testing task precision.

B.5.2 Throughput calculations

The follé)wing calculations are for input throughput for selecting, pointing, dragging and tracing.

Effective index of difficulty _ /pe

- (B.4)
Movement time tm

Throughput =

where
In. is the effective index of difficulty;

tn is the movement time, calculated from the initiation of movement of the input device to target
selection.

A graph of movement time is plotted against /p. and a linear relationship is obtained (see Figure B.1). The
slope of the line represents the throughput of the device, in bits per second.
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Key
tm movement time

Figure B.1 — Relationship of index of difficulty to time

B.6 Tests

B.6.1 General
The use of the tests presented in this clause will depend on the task(s) for which the input device(s) is(are)
intended to be used. In addition, the test selected will depend on the movement direction for the task,

feedback and prompting, and the method of target acquisition. The test should include a range of difficulty that
matches the expected use of the input device.

B.6.2 Tapping tests

B.6.2.1 One-direction tapping test

This test can be used to evaluate a pointing movement along one axis.

Its applications include

a) a horizontal or vertical rubber-banding,

b) aninsert cursor at points along a character string, and

c) selecting information in columns or rows.

Test procedure: Two rectangles of width w and with a centre-to-centre distance d are presented to the user

(see Figure B.2). The task is to point and click, along one axis, within each rectangle 25 times. Each test
session starts when the user first moves the cursor into a rectangle and actuates a button?2)

2) Target acquisition may be either manual (for example, depression of a button) or automatic (for example, system
sensing the presence of the cursor within the target area).
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Key

1  pointer object
d target distance
w target width

Figure B.2 — One-direction tapping task
This test should be conducted with a range of difficulties, varying both the target distance (d) and the target
width (w). These should be varied in equal proportions so that the effective Ip ranges from about 1 bit to 6 bits.
The results should be calculated according to the equations in B.5.

NOTE Ipe for this test is defined in B.5.1.3.

B.6.2.2 Multi-directional tapping test

This test can be used to evaluate: pointing movements in many different directions.

Its applications include

a) repositioning a cursor at different areas on the screen,

b) cell selection in a spreadsheet, and

c) selecting randomly located icons.

Test procedure: The subject is required to move the cursor across a circle to sequentially numbered targets
(see Figure B.3). The targets (for example: squares) should be equally spaced around the circumference of
the circle.

The targets should be arranged so that the movements are nearly equal to the diameter of the circle. The
targets to which the subject should advance should be highlighted. Each test session starts after the subject
points to the topmost target and ends when the sequence is completed (at the topmost target).

This test should be conducted with a range of difficulties. That is, the size of the circle and thus the distance
between the target squares should be varied between trials, as long as all subjects have the same test

conditions.

The results should be calculated according to Equations (B.2) and (B.4).

AQ .
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Key
1/2 start/finish

Figure B.3 — Multi-directional pointing task

B.6.3 Dragging test

This test can be used to evaluate clicking and dragging objects to specific locations.

Its applications include

a) clicking and dragging the cursor down a pull-down menu, and

b) selecting and dragging an object from one window to another.

Test procedure: Either the one-direction tapping test or the multi-direction tapping test can be used to

calculate Ip.. The tests are modified so that the subject is required to click on and drag the initial target to the
second target. Ip. shall be calculated using Equation (B.3).

B.6.4 Tracing test (any direction)

This test can be used to evaluate clicking and dragging objects to specific locations or to duplicate shapes.

Its applications include

a) tracing an image (like a printed circuit board layout) on a tablet,

b) line or picture duplication, and

c) solid filling of objects.

Test procedure: Two concentric circles of radii » and (» + k) are presented to the subject (see Figure B.5). The

task is to move an object of width 4 within the track of width & around the circle without touching the boundary
line.
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Key

1 start/finish

k  width of track
b  width of object
r  radius of circle

Figure B.4 — Tracing task

This test should be conducted with a range of difficulties. That is, the width of the object, width of the track and
radius of the circles should be varied between trials, as long as all subjects have the same test conditions.

Ip for this test is given by:

=4 (B.5)
w
where
w=k-b (B.6)

The effective Ip for this test is given by:
Ipe =d (B.7)

where d is the mean deviation from the centre-line.
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Annex C
(informative)

Assessment of comfort

IMPORTANT — Tables C.1 to C.4 do not fall within the copyright of this part of ISO 9241 and may be
reproduced freely.

C.1 General

Use the comfort-rating scales described in this annex to assess comfort. Providing such information on
potential methods for testing input devices is aimed at encouraging institutions or individuals to conduct
research on these methods such that further validation can be supplied.

This annex includes rating scales that assess comfort and usability by asking subjects to rate input devices
independently and comparatively. These scales are designed so that the devices with the highest scores
represent those preferred. Whichever scales are chosen for use, they should be formatted in a positive
direction, with the highest values being associated with the most positive impressions.

C.2 Independent ratings

The independent rating scales (see Table C.1) can be used to assess impressions of each input device being
tested. This is done after the subject completes a series of tasks with an input device. The subject draws a
circle around the number that best describes his or her impression of each characteristic for the input device
used. Comparative evaluations are made by comparing significant differences between devices for each item
rated.

C.3 Comparative ratings

The comparative scales (see Tables C.2 and C.3) are used to determine which input device is preferred.
Although designed to comparatively assess two devices, they can be expanded to be used for more than two
input devices.

The response sheet is given to each subject after completing the tasks on one device (for example, device A)
and again after completing the tasks on the other device (for example, device B). Subjects complete the
Phase 1 rating after using the first input device. Subjects check the letter associated with the input device they
are rating (“A” or “B”) and then place a mark under the column that best represents their feeling about the
input device.

Subjects complete the Phase 2 rating after using the second input device, checking the letter associated with
the input device being rated (“A” or “B”) and then placing a mark under the column that best represents their
feelings about the second input device in comparison with the first.
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Table C.1 — Independent rating scale

1. Force required for actuation:

1 2 3 5 6 7
Very uncomfortable Very comfortable

2. Smoothness during operation:

1 2 3 5 6 7
Very rough Very smooth

3. Effort required for operation:

1 2 3 5 6 7
Very high Very low

4. Accuracy:

1 2 3 5 6 7
Very inaccurate Very accurate

5. Operation speed:

1 2 3 5 6 7
Unacceptable Acceptable

6. General comfort:

1 2 3 5 6 7
Very uncomfortable Very comfortable

7. Overall operation of input device:

1 2 3 5 6 7
Very difficult (to use) Very easy (to use)

8. Finger fatigue:

1 2 3 5 6 7
Very high None

9. Wrist fatigue:

1 2 3 5 6 7
Very high None

10. Arm fatigue:

1 2 3 5 6 7
Very high None

11. Shoulder fatigue:

1 2 3 5 6 7
Very high None

12. Neck fatigue:

1 2 3 5 6 7
Very high None
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Table C.2 — Dependent rating scale

Phase 1: Phase 2:
General indices First input device Second input device
UOA or LB LA or OB
Most negative Most positive Worse Same Better
1 2 3 4 5 -1 0 +1
1. Actuation force
2. Operation smoothness
3. Operation effort
4. Accuracy
5. Operation speed
6. General comfort
7. Overall operation
Fatigue indices First input device Second input device
OA or OB CA or OB
Extreme None Worse Same Better
1 2 3 4 5 -1 0 +1
8. Finger fatigue
9. Wrist fatigue
10. Arm fatigue
11. Shoulder fatigue
12. Neck fatigue

C.4 Assessment of effort

Rating scales of perceived effort can be used to quantify subjective opinions about the level of effort a given
input device (or task) requires. One example is the Borg scale, which was designed for use in collecting
opinion data about the level of whole-body effort and effort in large muscle groups such as the arm, shoulder
and neck and which thus may not be appropriate for small muscles used in fine precision movements.

The Borg scale has 12 points (see Table C.3). The points represent the percentage of maximum muscular -
strength — the maximum voluntary muscle contraction (MVC) as a percentage — that a given effort requires. -
The descriptors in the scale relate to muscle work; whole-body-effort descriptors are included in parentheses.
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Table C.3 — Borg scale

Points Effort representation
()10 Very, very strong (almost max.)
09
()8
)7 Very strong
()6
()5 Strong (heavy)

()4 Somewhat strong

()3 Moderate

()2 Weak (light)

()1 Very weak

()05 Very, very weak (just noticeable)
()0 Nothing at all

For the purposes of this annex, the Borg scale can be formatted as in Table C.4.

Table C.4 — Borg scale for arm, shoulder, and neck effort

Effort
Effort
Arm Shoulder Neck
()10 ()10 ()10 mostma)
()9 ()9 ()9
()8 ()8 ()8
07 07 ()7 Very strong
()6 ()6 ()6
()5 ()5 ()5 Strong (heavy)
()4 ()4 ()4 Somewhat strong
()3 ()3 ()3 Moderate
()2 ()2 ()2 Weak (light)
()1 ()1 ()1 Very weak
0os [ons [oos [ e vesk i
(o ()0 ()0 Nothing at all
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C.5 Statistical analysis

The rating assessments described in C.1 and C.2 employ rating scales that yield interval-scale data. Given
that the proper underlying assumptions are met, standard analysis of variance statistical techniques can be
used to analyse this data. However, in instances where the necessary assumptions are not met (i.e. with small
sample sizes or non-normal distributions), non-parametric techniques of hypothesis testing should be used
and tend to be computationally less complex.
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Annex D
(informative)

Usability test for keyboards

D.1 Alternative test method for determining compliance

D.1.1 General

This test method may be used as an alternative for evaluating the performance and comfort of keyboards
which do not meet all of the requirements given in Tables 1 to 12 of this part of ISO 9241. It is primarily
intended to help designers and/or manufacturers of innovative keyboards to assess the usability of their
designs, thus encouraging the exploration of new keyboard concepts. The test methodology described may
also be used by test agencies and user organizations who need to determine whether a particular keyboard
meets the performance criteria of this part of ISO 9241.

NOTE Testing organizations are requested to indicate their experience with this technique together with supporting
documentation, in particular the statistical methods employed.

D.1.2 Statement of usability

Usability is a consideration in the design of keyboards concerned with the extent to which users of keyboards
are able to work effectively, efficiently and with satisfaction. For the purpose of this part of 1SO 9241,
effectiveness and efficiency are addressed by the performance measures (e.g. keying rate or error rate) and
satisfaction by the assessment of comfort.

D.1.3 Overview of the test procedure

The test procedure includes two tasks: text entry and data entry. The keyboard should be tested with the task
which represents its intended use. It is not necessary for a keyboard to be tested on both tasks; however, a
general purpose keyboard that will be used for both text and data entry is required to pass both tests.

In addition to the keyboard being tested (hereafter referred to as the “test keyboard”), a “reference keyboard”
that meets all of the requirements in Clause 6, using the direct measurement approach, should be used for
comparison.

For both text and data entry, the test procedure involves setting up the keyboard and a monitor so that typed
characters are displayed on the monitor. Test subjects perform specified text or data entry tasks while
performance measures are obtained. Upon completion of the text or data entry task, subjects complete a
questionnaire designed to assess subjective measures of comfort. This basic procedure is performed twice,
once for the test keyboard and once for the reference keyboard.

The test keyboard meets the performance criteria of this part of 1ISO 9241 if performance and subjective
measures of comfort are equivalent to those obtained from the reference keyboard.

D.1.4 Subjects

Test subjects should be representative of the anticipated user population(s). User variables such as gender,
age range, visual characteristics (use of corrective lenses), handedness, should be considered when selecting
the subject sample. In addition, the keying proficiency of the sample should match that of intended users. The
subjects should be fluent in the language for which the keyboard is intended.
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Perform a strength of association test to determine the appropriate sample size necessary to achieve the
desired minimum detectable difference or statistical level of significance and report the result.

D.1.5 Apparatus

The test system should be capable of

a) displaying typed characters on a monitor,

b) displaying typed information consecutively (no page breaks),

c) capturing and storing keystrokes,

d) timing sessions,

e) printing or displaying typed information so that keystrokes and errors can be counted.

The monitor(s) used for the test should meet all of the requirements in the 1ISO 9241-300 series. Preferably,
the same monitor should be used for displaying the keyed characters for both the test and reference
keyboards. If different monitors are used, both should have the same polarity. The appearance of the fonts

should match.

Any software used in the test should not interfere with the subjects' performance. For example, if the system is
connected to a network, notification of incoming mail should be disabled.

D.1.6 Test materials

D.1.6.1 General
All test materials should be presented as dark text or numbers on white paper. The format of the test materials

should match the capabilities of the monitor as closely as possible, i.e. printed text or data should match
displayed text or data in terms of font, spacing, line width, line justification, etc.

D.1.6.2 Text entry

D.1.6.2.1 Content

Text should consist of continuous complete sentences. The level of difficulty of the vocabulary should not be
beyond the reading ability of the subjects. A practical method is to use material written for 12 year olds. The
text should be neutral in content (not political or religious) and should not be too technical or scientific. The
text should be free of spelling and grammatical errors and should be correctly punctuated.

The text should be in the usual language of the target user population.

D.1.6.2.2 Format

The format of the test material should be double-spaced lines of continuous text. The text should not contain
indentations or special representation of the characters such as italicized, bold or underlined.

D.1.6.3 Data entry

D.1.6.3.1 Content

Data should consist of sets of randomly chosen letters or digits.
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D.1.6.3.2 Format

The material should be arranged in five groups per page. A group should consist of five lines, each consisting
of groups made up of seven letters or seven digits.

D.1.7 Pretesting
Prior to the test, each subject should be tested to verify his/her typing or data entry speed. This test should be

performed using the reference keyboard. In addition, all subjects should be given a vision test to ensure that
they can see adequately to participate in the test.

D.1.8 Special training
Due to the potential lack of familiarity with the test keyboard, subjects may require an extended period of
training before performance and subjective ratings of comfort can be reliably obtained. Each subject should be

allowed to train on the test keyboard until his/her typing speed and accuracy are asymptotic, or show no
significant improvements.

D.1.9 Test environment

D.1.9.1 General

The test area should be quiet and free from distractions. Ideally it should be located in a dedicated test area
such as a usability laboratory.

D.1.9.2 Noise

Ambient noise, measured at the subject's seated position, should be below 55 dB A-weighted.

D.1.9.3 Thermal environment

Ambient air temperature should be between 19 °C and 26 °C. The relative humidity should be between 40 %
and 60 %. Air velocity should be < 0,15 m/s.

D.1.9.4 Lighting

Ambient illuminance incident upon the horizontal plane should be a minimum of 250 /x

The character or background luminance (whichever is higher) of the display should be at least 35 cd/m? while
maintaining a contrast of at least 3:1. Any glare on the display from lighting fixtures or windows should be

minimized.

Recommended values for surface reflectance are given in Table D.1.

Table D.1 — Reflectance of surfaces

Surface Reflectance
Ceiling 0,6t00,8
Walls 0,3t0 0,5
Floor 0,2t00,3
Furniture 0,2t0 0,5

Test subjects should be adapted to the test environment (or an equivalent one) for at least 15 min prior to the
test.
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D.1.10 Test workstation

The workstation should meet all the requirements of ISO 9241-5, including the following:
a) chair with adjustable seat height and a stable base;

b) adjustable height desk.

An adjustable height work surface is not required but the work surface in test procedures should fit the user as
recommended in ISO 9241-5.

c) adjustable monitor such that the input lines are situated between 20° and 45° below the test subject's
horizontal line of sight;

d) document holder;
e) footrest.

If the test keyboard requires specialized furniture, that furniture should be used.
D.1.11 Test procedure

D.1.11.1 Order of presentation
Each test subject should be tested using each keyboard, once using the test keyboard and once using the

reference keyboard. The keyboards should be labelled anonymously (for example, “A” and “B”). The order of
presentation should be counterbalanced to eliminate any effects due to test order.

D.1.11.2 Length of sessions

The test should consist of subjects keying on each keyboard for six 5 min sessions with a 5 min break
between sessions. The first two are practice sessions.

D.1.11.3 Test material

There should be sufficient test material, so that test subjects do not repeat the entry of any text or data
throughout the entire test.

NOTE 1 The test material should be representative of the language used.

NOTE 2  Test subjects’ typing skills are discussed in D.1.3.

D.1.11.4 Instructions

A standard set of instructions should be given to each subject prior to starting the test. The instructions should
inform subjects to work as quickly and accurately as possible and to leave errors uncorrected.

D.1.11.5 Confidentiality

Confidentiality of an individual's performance should be assured. Performance scores which reveal an
individual subject's identity should not be released by the testing organization. Rules governing the ethical
conduct of human experimentation should be followed.
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D.1.12 Assessment of keyboard performance and comfort

D.1.12.1 Performance measures

Using data obtained from sessions 3, 4, 5, and 6, the following measures should be analysed.

a)

Keying rate. This is the total number of words or characters typed per minute during each 20 min session.
For text entry, word count is calculated by counting the number of characters typed and dividing by 5.
Words-per-minute are calculated by the word count divided by 20. For data entry, characters-per-minute
are calculated by dividing the number of characters by 20.

Error rate. For text entry, calculate the number of words containing one or more errors by counting the
number of absolute errors. For both text and data entry, errors should include omissions, insertions and
commissions (wrong character).

Each of these measures should be statistically analysed. All statistical procedures should use an alpha level
of 2 0,05.

D.1.12.2 Subjective assessment of comfort

Immediately following the last entry session for each keyboard, subjects should be given a questionnaire
designed to elicit subjective ratings of comfort for that keyboard. The questionnaire provided in this annex
should be used.

Questionnaire responses should be statistically analysed. All statistical procedures should use an alpha level
of 2 0,05.

D.2 Assessment of comfort questionnaire

For each rating in Table D.2, circle one number in each rating line that best describes your impression of the

characteristic of the keyboard you have just used.

Table D.2 — Independent rating scale

1. Force required to activate the keys:

1 2 3 5 7
Excessive Acceptable

2. Keying rhythm:

1 2 3 5 7
unacceptable Acceptable

3. Fatigue in hands or wrists:

1 2 3 5 7
Very high Very low

4. Fatigue in arms:

1 2 3 5 7
Very high Very low

5. Fatigue in shoulders:

1 2 3 5 7
Very high Very low
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6. Posture required for keying:

1 2 3 4 5 6 7
Very uncomfortable Very comfortable

7. Overall use:

1 2 3 4 5 6 7

Very difficult (to use)

Very easy (to use)

Operator comments:

D.3 Examples of material for data entry (English language)

See Table D.3.
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Table D.3 — Example of material for data entry (English language)

Alpha data Numeric data
SOENFIL 2017947
OAPICAI 9329450
TOZNBHT 1623337
MTODSRI 1361489
EIFRESG 2756490
TESBLTO 4905087
KYORSWT 2586728
RSWETOE 0104652
FRBGECE 7498501
OSQETYH 6417180
USIPROZ 7925381
TSNKLXE 0891273
TYAPAUR 4209317
DTIAOMI 1876504
ECVRNBT 7580893
GHWQANT 2735018
DSGBEFR 5873642
BHIFRWN 6098971
CSAYLUS 1240354
ADHTCNI 4769016
LEURMNM 5187638
TICNOWL 1754520
XBIAJDM 9357216
HSNCIEV 6489571
POASCRT 2758096
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