TECHNICAL ISO/TS
SPECIFICATION 20282-2

First edition
2006-10-15

Ease of operation of everyday
products —

Part 2:
Test method for walk-up-and-use
products

Facilité d'emploi des produits quotidiens —

Partie 2: Méthode d'essai pour les produits grand public d'accgs et
d'utilisation immédiats

-_— Reference number
= — ISO/TS 20282-2:2006(E)

©1S0 2006


https://standardsiso.com/api/?name=d18408c797754666e3ace5f3f1ee2753

ISO/TS 20282-2:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=d18408c797754666e3ace5f3f1ee2753

ISO/TS 20282-2:2006(E)

Contents

Page
0T o iv
0 Yo 11T 4T ) o T '
1 1T oo o - SO ORPRRRSSRRRPOT oAt SRR 1
2 (00 01 0 3 .4 F- 1 4 T 0 S Vo S 1
3 NOrMative refErenNCeS ........cccieirceee e me e e sme e s s smn e e s mns e o nn e nnnsn e e e n e 1
4 Terms and definitions .......ccooociiirccc e B3 e e 2
5 Purpose of testing ease of operation ..o T e ene fe e 5
6 Test ProCedUIe.........coveiiiiiieeeceeeee e ssesessrsessssesesessssssssssssnsssssssnsnnnsnsnnnsnnnnséefoadhnnmnnnnnnnnnnnnnnnnnnrennnnnedennnnnnnnnnns 6
7 QLIS 88 14 51 1 Lo T Y A Y SRR R 6
71 Identify the Product ... Tk e 6
72 Specify expected context Of USe ... e e fre e 6
7)3 Check that the product is compatible with intended user characteristics..........ccccceerei et 8
7/4 Design the test ... e S e e 9
715 1= o] ] 0P RO 1
8 LT L= 2 Y 12
81 1= 11 T o o -1 =S S 12
82 Effectiveness of operation.........cccid e smne e e e e 12
83 Efficiency of operation ...t e ssr e e sssnne e e e e e s e 12
8l4 Satisfaction with operation..........c.c..oellhmmriiiiii e e 12
9 25T o s S S 12
Anhnex A (normative) Product goals ...ciir s e 13
Anhnex B (informative) Background to the test method..........ccccocvvmriiiiicnicic e e, 15
Ahnex C (normative) Recruiting.a representative sample of users...........cccceivrvicniniiicncicccee e, 17
Ahnex D (normative) Confidence intervals ..o e e 21
Ahnex E (normative) Satisfaction with operation scale............ccoocmiiiiiiiiicic 24
Anhnex F (normative).\Format for test reports ..........ccccccicmiiniisi e 25
Annex G (informative) Feedback on this part of ISO 20282.........ccccce e snee e e 31
L= 1 0] [ oY T =T ) 4" S R 32
© SO 2006 — Al rights reserved iii


https://standardsiso.com/api/?name=d18408c797754666e3ace5f3f1ee2753

ISO/TS 20282-2:2006(E)

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 techmcal committee has

been estabti et
and non overnmental in Ilalson with 1SO, also take part in the work. 1SO collaborates closely with\(th
Internatlnal 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 Standarg
adopted py the technical committees are circulated to the member bodies for voting.| Publication as 4
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,
technical|committee may decide to publish other types of normative document:;

— an I§0 Publicly Available Specification (ISO/PAS) represents an agreement between technical experts
an 130 working group and is accepted for publication if it is approved by more than 50 % of the membe
of the parent committee casting a vote;

— an 130 Technical Specification (ISO/TS) represents an agreement between the members of a technic
committee and is accepted for publication if it is appreved by 2/3 of the members of the committg
casting a vote.

An ISO/RAS or ISO/TS is reviewed after three years*in order to decide whether it will be confirmed for

further thfee years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS

confirmed, it is reviewed again after a further three years, at which time it must either be transformed into 3

International Standard or be withdrawn.

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

ISO/TS 20282-2 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC
Ergonomic guiding principles.,

ISO 20282 consists of thefollowing parts, under the general title Ease of operation of everyday products:
— Part|1: Desighvrequirements for context of use and user characteristics

— Part : Test method for walk-up-and-use products [Technical Specification]

IS
n

a

in
Is

te

a
is
n

The following parts are under preparation:
— Part 3: Test methods for consumer products [Publicly Available Specification]

— Part 4: Test methods for the installation of consumer products [Publicly Available Specification]
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Introduction

Many people find everyday products such as ticket machines, washing machines and video-recorders difficult
to use, particularly when using them for the first time or infrequently. If the functions provided by a product to
support the users’ main goals are not easy to operate, many users will find the product difficult, if not
i ibte; : fs— ; —et i nd their
stomers/organizations providing the services, or the users. Information about the ease of opénation of a
pfoduct would therefore be of great value to both suppliers, as part of their development _process, and to
pptential purchasers making purchase decisions or comparing alternative products. This,would pfovide an
incentive for the production of products that are easier to use, and enable potential purchasefrs to pay specific
aftention to ease of operation when selecting a product to buy.

This part of ISO 20282 specifies a test method that can be used to provide an éperational evaluatjon of the
epse of operation of walk-up-and-use products. This test method is a_summative method that gives
performance-based measures that can be used for assessment against pre-determined criteria or as|the basis
fgr comparisons between different products. Thus the test method is an-example of a “performancg-related”
usability method (see ISO/TR 16982) that can be used to measure ease-of operation and establishh whether
gbiantitative usability requirements for ease of operation have been aghieved.

Manufacturers can use the test method presented here to test whether requirements for ease of ppperation
have been met, or to compare their products with previous vetsions, or with competitor products. They could
communicate the test results to potential purchasersinyproduct descriptions or advertising. Corporate
ptrchasers can use the test method to determine -whether products meet their needs. While testing
ofganizations could use it as a basis for providing(information to potential customers and organizations
rgpresenting users.

Usability (see 1SO 9241-11) is the extent to~which a product can be used by specified users t¢ achieve
sppecified goals with effectiveness, efficieney-and satisfaction, in a specified context of use. Ease of joperation
pfovides a measure of the usability of ‘an everyday product when used by the actual or intended users to
achieve their main goals when using\the product. It is assumed that users can achieve their intended main
gpals when the product is operated eorrectly. The method is intended to be used with products where there is
alclear criterion for successfullyvachieving goals (which is characteristic of most walk-up-and-use products),
and not where there is variable 'quality in the outcome. Ease of operation is primarily concerned with the user
interface and the interaction jthat it supports, rather than the quality of the features that are present within a
product or their suitabilityfor the product’s intended use.

When the main goals of using a walk-up-and-use product involve task performance that is fast and|of limited
complexity, the-most important measure of ease of operation is effectiveness. Effectiveness of operation is
measured as-ihe percentage of users who can successfully achieve the main goals of use of thg product.
Efficiency_of ‘operation may be important, for example, if a product is to be used by large numbers df users in
rgpid succession. In addition, for some products to be identified as easy to operate, it is important that users
afe satisfied with their experience of operation, for example, where users have discretion over whether to use
thelspecified product and they can readily choose some alternative means of achieving their goals.

ISO 13407 provides guidance on the human-centred design principles and design activities to be applied
throughout development in order to produce usable products. It stresses that usability requirements should be
specified prior to development, and that evaluation is an iterative process during development. The summative
test method in this part of ISO 20282 can be used to evaluate pre-specified requirements. Other types of
usability methods for formative evaluation are more appropriate when the main objective is to provide
feedback in the course of design, although this summative method can also provide information on usability
problems that need to be corrected. ISO 13407 also emphasizes the importance of identifying the context of
use. ISO 20282-1 describes in more detail sources of variance in user characteristics that form part of the
context of use that needs to be taken into account when designing for ease of operation. This information is
also needed to identify the requirements for testing in this part of ISO 20282.

© 1SO 2006 — All rights reserved Vv


https://standardsiso.com/api/?name=d18408c797754666e3ace5f3f1ee2753

ISO/TS 20282-2:2006(E)

This part of 1ISO 20282 has been published initially as a Technical Specification so that information and
experience of its use in practice can be gathered (see Annex G). Versions of the test method for the
installation and use of consumer products are to be given in ISO/PAS 20282-3 and ISO/PAS 20282-4.
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TECHNICAL SPECIFICATION ISO/TS 20282-2:2006(E)
Ease of operation of everyday products —

Part 2:

Test method for walk-up-and-use products

11 Scope

This part of ISO 20282 specifies a test method for measuring the ease of openation of “walk-uptand-use”

pfoducts.

pppulation in its expected context of use.

anagement of appropriate tests, including manufacturers, suppliers, purchasing organizations or th
(duch as consumer organizations).

Conformance

test method reporting values for ease of operation of a walk-up-and-use product conforms to th

and E. To provide evidence of conformance, a full report of the results shall be produced, using t
pecified in Annex F.

O Om;p > N

3| Normative references

The following referenced documents are indispensable for the application of this document. H

o =

bcument (including-any amendments) applies.

=

§0 20282-1.2006, Ease of operation of everyday products — Part 1: Design requirements for conts
hd user_characteristics

Q

The purpose of the test is to provide a basis for predicting the ease of operation of a walk-up-and-us¢ product,
including measures of its effectiveness and efficiency of operation, and-fhe satisfaction of the intended user

The intended users of this part of ISO 20282 are people with human factors expertise in the design and
n

rd parties

is part of

O 20282 if the method used conforms to*the applicable requirements in Clauses 7, 8 and 9 and Annexes C,

he format

for dated

gferences, only the\edition cited applies. For undated references, the latest edition of the re¢ferenced

bxt of use
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41
actual users
group(s) of people who directly interact with a product

NOTE Before a product is released this is the intended user group, while after release it is based on what is known
about the actual user group.

[ISO 20282-1:2006, definition 3.1]

4.2
consummr product
product that is intended to be acquired and used by an individual for personal rather than professional use

[ISO 20282-1:2006, definition 3.2]

4.3
context ¢of evaluation
users, tagks, equipment (hardware, software and materials), and the physical and social environments |n
which a groduct is evaluated

4.4
context ¢of use
users, tagks, equipment (hardware, software and materials), and’the physical and social environments |in
which a groduct is used

[ISO 9241-11:1998, definition 3.5]

4.5
ease of qperation
usability pf the user interface of an everyday-product when used by the intended users to achieve the majn
goal(s) supported by the product

NOTE 1 Ease of operation is a specific:aspect of usability (see 4.18) as defined in 1ISO 9241-11 that is in this case
applied to|the operation of everyday products. Ease of operation assumes that the functionality of the product other than
the user interface operates correctly.

NOTE 2 | Ease of operation isfmeasured as effectiveness of operation, optionally including efficiency of operation and
satisfactiop with operation.

[ISO 20282-1:2006, definition 3.4]
4.6

effectivepess
accuracy|and completeness with which users achieve specified goals

[ISO 9241-11:1998, definition 3.2]

NOTE For the purpose of this test method, effectiveness of operation is measured by the percentage of users who
achieve the main goal(s) of use of a product accurately and completely. Measures of effectiveness of operation are based
on the end result independently of whether the goal is achieved in the most efficient way.

4.7
effectiveness of operation
percentage of users who achieve the main goal(s) of use of a product accurately and completely

2 © 1SO 2006 — Al rights reserved
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NOTE Measures of effectiveness of operation are based on success in achieving the end result independently of
whether the goal is achieved in the most efficient way.

[ISO 20282-1:2006, definition 3.6]

4.8
efficiency
resources expended in relation to the accuracy and completeness with which users achieve goals

[ISO 9241-11:1998, definition 3.3]

NPTE For the purpose of this test method, efficiency of operation is measured as the time taken to achieve the main
goal(s).

49
efficiency of operation
time taken to achieve the main goal(s)

NOTE This identifies a specific resource for efficiency as defined in 4.8.
[IBO 20282-1:2006, definition 3.8]
410

yeryday product
consumer product or walk-up-and-use product designed for use by‘members of the general public

[}

NOTE 1 Some products are designed for use by the general public as well as for professional use, but thi$ definition
only applies to non-professional use of the product.

NOTE 2  "Everyday" does not imply that the product must be used every day by the user, rather that it is found in
eyeryday life.

—

50 20282-1:2006, definition 3.9]

1
bal
tended outcome

S5Q M

[IBO 9241-11:1998, definition 3.8]
NOTE A goal is stated independently of the functionality used to achieve it.

4112
tended users
oup(s) of peeple for whom a product is designed

Q =

NOTE In many cases, the actual user population is different from that originally intended by the manufagturer. The
ntendediuser group is based on realistic estimations of who the actual users of the product will be.

[ISO20282-T:2006, definition 3.712]

4.13

interaction

bi-directional information exchange between users and equipment
[IEC/TR 61997:2001, definition 3.4]

NOTE 1 Equipment includes both hardware and software.

NOTE 2 Information exchange may include physical actions, resulting in sensory feedback.

© 1SO 2006 — Al rights reserved 3
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414

main goal
most frequent or important outcome(s) that all, or a large majority of, users want to achieve when using a

product

[ISO 20282-1:2006, definition 3.14]

NOTE

4.15
satisfact
freedom 1

[ISO 924

NOTE
operation

4.16
satisfact
measure

[1SO 202

417
task
activities

NOTE

[1SO 924

4.18

usability
extent to
efficiency

[ISO 924
4.19
user
person w

[1SO 924

4.20

user characteristics

attributes|

Examples of main goals are given in Annex A.

jon
rom discomfort, and positive attitudes towards the use of the product

-11:1998, definition 3.4]

For the purpose of this test method, satisfaction with operation is measured by the attitude,towards the
Df the product.

on with operation
of attitude towards the operation of the product user interface

B2-1:2006, definition 3.16]

Fequired to achieve a goal

These activities can be physical and/or cognitive.

-11:1998, definition 3.9]

which a product can be used by specified users to achieve specified goals with effectivenes
and satisfaction in a specified contextof use

o

-11:1998, definition 3.1]

ho interacts with the(product

-11:1998, defifition 3.7]

of a user that may influence usability

[ISO 202824:2006;-definition-3-20]

4.21
user inte
elements

rface
of a product used to control it and receive information about its status, and the interaction that

enables the user to use it for its intended purpose

NOTE

A list of operating instructions permanently displayed on the product is part of the user interface.

EXAMPLE The user interface of a shower tap is the water control lever, where the movement of the lever controls
the temperature of the water and the position of the lever communicates the temperature to the user.

[ISO 20282-1:2006, definition 3.21]

© 1SO 2006 — All rights reserved
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4.22
user test group
group of persons selected to participate in a test of usability, sampled according to specific requirements

4.23
walk-up-and-use product
everyday product that provides a service to the general public

NOTE This includes products intended for use by the general public in commercial premises such as in a shop or
hotel.

[130 20282-1:2006, definition 3.22]

5/ Purpose of testing ease of operation

The purpose of the test method is to evaluate whether ease of operation objectives have been met, or to
cpmpare products with previous versions or competitor products.

NOTE This method is complementary to test methods for formative evaluation that use a smaller pumber of
participants (see Annex B).

The test method may be used by

—t a manufacturer to test whether usability requirements havevbeen met and/or to provide eviderjce of the
ease of operation of a product to potential purchasers,

—+ a potential purchaser to check whether a product meets their requirements,
—t a potential purchaser or test organization to gompare alternative products.

This test may be carried out in a lab, or.in)conjunction with the potential purchaser, installing a |prototype
machine in a location where controlled trials ‘can take place.

EXAMPLE 1 Estimating effectiveness jof operation in the field — An underground railway operator is instglling ticket
miachines at a station at an international airport, and would like to be confident that 80 % of visitors who |speak the
lahguages supported by the machine*can purchase an appropriate one way ticket. A prototype machine is installed at the
irport. Based on the distribution_of relevant user characteristics within the intended user population, a user tegt group of
0 people with representative_characteristics is identified. Travellers are approached individually and, if they|match the
mple requirements, are linvited to try using the machine. This process is continued until the sampling requirements have
¢en satisfied. The test-fesult is given as the measured success rate together with a confidence interval. Tp be 95 %
nfident that 80 % _6fthe population can purchase a ticket, 87 of the 100 people tested will have to be succgssful (see
hnex D).

o n =29

> Q

EXAMPLE 2 Comparison of efficiency of operation in the lab or test location — A subway operator is insfalling new
tigket barsiers’that will mainly be used by commuters, and speed of movement through the barrier is important for avoiding
eues.\The operator wishes to check that the users can operate the new barrier at least as quickly as thg one it is
placing. Both types of barrier are installed in a test Iocatlon and a representatlve sample of 50 users |s recryited. They
ale a ] J ) J ) as{reached a
level that is conS|stent for that barrier, the tlmes are compared The test result is glven as the success rate and median
task time together with a confidence interval. The times for using the two barriers are compared using an appropriate
statistical test, to find out whether there is a significant difference.

EXAMPLE 3 Comparison of effectiveness and efficiency of operation in the lab and the field — The manufacturer of a
self-service terminal used by customers to make purchases from a catalogue in a store, wants to demonstrate (for
marketing purposes) that their terminal is easier to use than competitive terminals and will provide a higher throughput of
customers with fewer errors. They expect the new terminal to be much faster to use. A prototype is installed in a store.
Success rates and task times are measured for the same specified purchases made by 15 typical first time users
and 15 typical regular purchasers, using each type of terminal. The task times for successful purchases using the two
terminals are compared using an analysis of variance, to find out whether there is a significant difference. To provide a
larger sample of success rates, data is collected from the store computers on the success rate in ordinary use by

© 1SO 2006 — Al rights reserved 5


https://standardsiso.com/api/?name=d18408c797754666e3ace5f3f1ee2753

ISO/TS 20282-2:2006(E)

200 users of each of the two types of terminal. The two success rates are compared to find whether there is a significant
difference.

NOTE Similar test methods may also be suitable for testing other types of products. See, for example,

ISO/PAS 20282-31) and I1SO/PAS 20282-41) for versions of the test method for the ease of operation and ease of
installation of consumer products.

6 Test procedure

In measuring ease of operation, the following steps shall be followed.

a) Identify the product to be tested, see 7.1.

b) Ideniify the expected context of use (users, tasks and environment), see 7.2.

c) Chegk that the product is compatible with intended user characteristics, see 7.3.
d) Decifle whether to test one or more groups, see 7.4.1.

e) Idenfify which measures are required, whether there are required values _forthe measures, or whether
two results are being compared, see 7.4.2.

f)  Selegt a group of users that represents the intended user group of the‘product, see 7.4.4.

g) Design a test procedure that includes a representative group of.users using the products to achieve the
main goals of use, see 7.4.

h) Measgure success rate and, optionally, task time and satisfaction (using a questionnaire), see 7.4.2

i) Calcllate effectiveness of operation (percentage\success rate) and, optionally, efficiency of operatign
(median task time) and satisfaction with operation (mean questionnaire scores), see 7.5 and Clause 8.

i) Preppre a full report and/or a short summary, see Clause 9.

7 Test method

7.1 ld¢gntify the product

Identify the specific product' and version to be tested and, if appropriate, the organization responsible fpr
provision|of the service supported by the product.

7.2 Specify expected context of use

7.2.1  Identify main goals of use of the product

The main goal(s) of use of the product shall be identified based on information provided by the manufacturer
or the organization responsible for the installation of the product for public use. This shall include the most
frequent and/or important user goals that the product is intended to support. It is assumed that it is possible for
a user to achieve these goals when the product is operated correctly. The goals shall be expressed in terms of
the intended outcome of the task activity expressed independently of the means by which it is achieved.

1) Under preparation.

6 © 1SO 2006 — Al rights reserved
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Annex A contains a list of typical walk-up-and-use products, together with the main goals of use of each
product. These are accompanied by examples of the task activity that are typically associated with using the
product to achieve the main goal. If the walk-up-and-use product being tested is listed in Annex A, a test shall
be carried out including the main goal listed for that product. If other main goals are identified for the product
being tested the results should be reported separately, see 8.1.

NOTE For many everyday products there will be one self-evident main goal, such as using a telephone to make a
phone call, or using a vending machine to purchase an item.

The criteria for complete and accurate goal achievement shall be specified.

EXAMPLE Obtaining the cheapest return ticket from London to Manchester, valid for the desired dates arLd times of
travel.

7{2.2 Identify the tasks

ne task activities that need to be carried out in order to use the walk-up-and-use product to achieve the main
pal(s) should be identified. This could be based on information provided by the manufacturer gnd/or the
ganization responsible for the operation of the product or the provisionof_the service it supports. The
ganization responsible for the operation of the product or the provision of-the ‘'service may be able {o provide
breakdown of the frequency and characteristics of the transactions expected to be performed using the
oduct.

T VDO oW -

This information is needed to plan the test and analyze the results; but is not included in the task ingtructions
(dee 7.4.7).

EKAMPLE 1 Cash dispenser (ATM): insert debit card, enter¢RIN; key in amount, retrieve card, take money.
EXAMPLE 2 Railway ticket machine: select one adult ene*way to destination, insert payment, take ticket.

EKAMPLE 3 Public telephone: activate the phone(lift the speaker), provide payment, activate a number (did).

7{2.3 Specify intended or actual user groups

The actual users of the product, if in use and known, otherwise the intended user groups of the proquct, shall
be identified, based on information provided by the manufacturer and/or the organization responsihle for the
installation or operation of the\product for public use. The range of each user characteristic| listed in
IO 20282-1:2006, Clause 7}.expected to have a significant effect on ease of operation, shall be spegified.

EXAMPLE The user_population of a cash dispenser (ATM) at a particular location are expected tq be 80 %
Epglish-speaking, 10 %.French-speaking and 10 % speakers of other languages. It is assumed that all the users will have
ptlior experience of usihg ATMs to carry out financial transactions.

Fpr those user-groups to be included in the testing, the following information is needed.

—  Which user characteristics could affect the ease of operation of the product?

— “What range of characteristics exists in the intended or actual user group?

— What is the expected distribution of each relevant user characteristic?

© 1SO 2006 — Al rights reserved 7
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The ident

ification of user characteristics includes the following.

a) Physical characteristics

Ident
stren

ify whether the product requires particular physical characteristics (such as body dimensions,
gth and biomechanical abilities, visual abilities, auditory abilities, or handedness). Either prior tests of

users near the expected limits, or the use of existing sources of data on the range of human
characteristics may be used to establish the range of people who can use the product.

EXAMPLE Existing data can be used to determine the height required to reach the controls of a vending
macnine.

b) Psyg¢hological and social characteristics
It is|important to establish what cognitive characteristics or capabilities (such as knowlédge and
experience, cultural differences, literacy and language) are likely to have a major effect’on ease pf
opergtion. This may be done by expert assessment, collection of actual usage data, er.empirical studi¢s
to evjaluate the effect of different user characteristics.

c) Speq

Identify to what extent the product is intended to support people (such as older users) whose physical pr

psyc
abilit]
rang

EXAN
ident

If the

phys
grou

EXAN
sight

724 S

The main
of the ph
goals car

EXAMPLH
illuminatio
there is a

tial needs

hological characteristics (body dimensions, strength, biomechanical abilities, visual abilities, auditofy
es, handedness, knowledge, experience, culture, literacy or language) are towards the end of the
b. Where possible, use existing data.

IPLE 1 The product is intended also to be used by wheelchair users. The reach of wheelchair users |is

fied from existing data on wheelchair users.

re is particular interest in whether subgroups or.individuals at the end of the ranges of variation |in
cal or cognitive abilities can use the product/additional evaluation may be carried out for these
DS.

IPLE 2 Additional tests are carried out-to-establish whether the product can be used by people with poor
or wheelchair users.

becify environmental characteristics

environments in which the/product is (or is intended to be) used shall be identified. Those attributgs
sical or social environment that are likely to have significant effects on the effectiveness with whig¢h
be achieved shall be_specified.

The vending machine will be installed in particular outdoor locations where there might be no other
h at night. The_environmental temperature range is —15 °C to 40 °C. The user could be under some stresg| if
ong quUeUE.

7.3 CITeck that the product is compatible with intended user characteristics

Where inspection of the product indicates that successful attainment of the main goal(s) identified in 7.2.1 will
not be possible for some members of the intended user population, it may be appropriate to use existing data
to predict how many people will be affected. If the number of people who cannot use the product represents
an unacceptable proportion of the intended users, no user-based testing can be carried out.

EXAMPLE The intended user population for a ticket machine includes a specific subgroup of intended users —
children from the age of eight years — with a criterion for successful effectiveness of operation of 95 %. It can be shown

that users

whose upward arm reach is less than 1,5 m will not be able to operate the machine to obtain tickets. The

relevant anthropometric data for the age group enables those responsible for the evaluation to calculate that 50 % of this
group will not be able to obtain tickets from the machine.
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7.4 Design the test

7.4.1 Decide whether to test one or more groups

The widest possible range of users within the expected user population should be tested, but if any
differences in the context of use will have a major impact on the ease of operation, each user group or
contextual condition should be tested or analysed separately (see Annex C).

Decide whether to test separately any special groups who have characteristics that might make it difficult to
use the product, for example with a particular disability

7/4.2 Identify measures
a) Identify which measures are required.

— Measure effectiveness of operation: when the main goals of using an everyday product inyolve task
performance that is fast and of low complexity, the most important medsure of ease of operation is
effectiveness.

— Establish whether measures of efficiency of operation and/or satisfaction with operation are jneeded.

b) Identify whether there are required values for the measures, or whether two results are being compared.
If so, identify the required statistical confidence (confidence that the result has not occurred by chance).

NOTE The higher the required success rate and the higher_the confidence, the more users will be required. In
s¢ientific work, it us usual to require at least 95 % confidence.in*order to be able to draw a conclusion, bu} for some
blisiness purposes, a lower degree of confidence (such as 80,%)*might be sufficient.

EXAMPLE 1 The objective is to achieve a success rate 6f 80 % with 95 % confidence (see Clause 5, Examgle 1).

EXAMPLE 2 The objective is to compare the ease of operation of two alternative products, and establish|with 80 %
confidence whether there are any differences (sege)Clause 5, Examples 2 and 3).

7/4.3 Specify test scenarios and,conditions

Altest scenario shall be specified\for each main goal that has been identified (see 7.2.1).
The test scenario shall include a precise statement of the goal to be attained.

EKAMPLE 1 Make.a-phone call to 01509 123456 using this public telephone.

EKAMPLE 2 Withdraw €50 from this cash dispenser (ATM).

Fpr each test'goal, the circumstances associated with successful goal attainment shall be identified| together
wjth a way*of monitoring when it has been achieved. Since successful completion is the criterion, glternative
nmethads of achieving the goal(s) (including errors that are successfully corrected) shall be included as positive

rgsUlts, unless the means used have undesirable consequences, such as posing a risk to the well-bging of the
individuat, orcausinmg dammage to the product:

To enable task timing, the criteria for task completion shall be specified (typically, a specific action or
statement by the user).

A maximum amount of time allowed for successful goal achievement shall be established. This period should
be sufficient to allow test persons to try different ways of achieving the goal before they give up. The expected
time to complete the task should be estimated from pretests, and the maximum time allowed to users before
they are categorized as having failed should be at least three times the expected time.

If there is more than one main goal to be tested, it will be necessary to decide the order in which the tasks are
to be undertaken. In general, if there is a normal sequence in which tasks would be undertaken, this should be
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the order

for testing. If no normal sequence exists it will be necessary to avoid testing in one fixed sequence,

in order to avoid arbitrary order effects. In this case, the order may be systematically varied, or assigned

randomly

for each person tested.

7.4.4 Recruit a representative sample of users

A sample

representing the intended or actual user groups shall be recruited to take part in the test. A sample

of users shall be selected that models the distribution of relevant user characteristics within the user groups
(see Annex C). Nobody who takes part in the test shall fall outside the ranges specified for the variation in
user characteristics identified in 7.2.3.

Decide vlhether the characteristics of the intended or actual user groups identified in 7.2.3 divide users)info

distinct c

It is impo
product,

previous
products

NOTE
targeted a

Systemat
character
user. If tg
to select

Many ge

capabiliti¢s) can be adequately sampled through demographic-variables such as age and education. The majin

exception

EXAMPLH
the travell
operate th
relevant u
attainmen
appropriat]
previous €

The num
accuratel

Test pers

745 P

tegories that will have a major impact on ease of operation.

rtant to decide whether to test first-time users or people with previous experience. Even with a ngw
people could have experience with similar products or a similar previous modely'so the type pf
experience may need to be defined. Any relevant background experience of use-ef)similar or relatgd
Khall be recorded for each user.

For walk-up-and-use products, it is usually appropriate to test first-time use™\But for a product primar|
regular users (e.g. commuters) it may be better to test users after initial practi¢e-sessions.

y

[
=

ically select a sample of users with the same distribution of values.or attributes of the relevant us
istics as the intended or actual user groups identified in 7.2.3,/and record the characteristics of ea¢h
sted in the field, a representative sample could be constructéd by interviewing normal users in order
hose to be included in the sample.

heral physical and psychological characteristics (stdch as strength, visual acuity and cognitiye
s are relevant previous experience, specialized Knowledge or skills and culture.

A new ticket machine issues tickets withvalidity that depends on the time of day, day of the week, age [of
br, zones visited, modes of transport used and possession of a photocard. Manual dexterity is required [to
e controls, good visual acuity to read the~inStructions and speedy decision-making to avoid time outs. These
ser characteristics are sampled by recruiting users with a representative distribution of age and educatiorjal
. 95 % of users are expected to have previous experience of the fare structure and, as the task of purchasing @n
e ticket is expected to be much ‘more difficult for those who do not have this experience, only people with
xperience are tested.

ber of users selectedand the accuracy of sampling will determine the extent to which the results
y estimate the valuesAor the population sampled (see Annex C).

ons shall not bé.from the testing or manufacturing organization.

roduct and)equipment

The vers

carried oyitbefore development has been completed, the version used shall closely resemble the final produg

on-6f the product that is tested should normally be a standard production model. If testing is beinfg

~

and any areas that are different shall be noted. Evaluation shall be conducted with the product being used in
conjunction with any other equipment that normally influences its use.

When the test commences, the product should use the default settings or be set in a typical configuration.

No instructions other than those integral to the product shall be available to the users.

10
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7.4.6 Test environment

:2006(E)

a) Testing shall be carried out in an environment that resembles as closely as possible the environment in
which the product would be used. If a usability laboratory is used, the normal conditions of use shall be

simulated. If tested in the field, a controlled set of users and tasks shall be analysed.

If goal attainment while using the product could be adversely affected by particular environmental
conditions, it may be appropriate to carry out the testing in those conditions in order to be assured of high

levels of ease of operation at all times.

EXAMPLE Normally used in cold weather by people wearing gloves.
b) If the product is normally used in a stressful environment, this should be reproduced.

EXAMPLES A noisy environment, time pressure to buy a ticket, an impatient queue of jpeople waitin
cash dispenser (ATM).

714.7 Establish test procedure

a) A written script shall be prepared for each task goal, containing instructions that are presente
user. The script shall include a description of the scenario within which-testing is taking place (e
tickets for train journeys in a railway station) and shall state the particular goal and the conditic
apply to it. No hints shall be included on how to achieve the goal‘or which features to use.

b) Users shall not be given any hints or assistance from the personnel conducting the test.
c] Those conducting the test shall note the time taken’to achieve each goal. If the user reg

maximum amount of time allowed without attaiffing the goal, they shall be asked to sto
appropriate, move on to the next goal.

715 Measures

715.1 Effectiveness of operation

Al tests shall measure effectiveness”of operation. The effectiveness of operation shall be measur
percentage of users who achieve.the main goal(s) of use of a product accurately and completely. TH
cfliteria for successful achievement of each goal identified in 7.2.1 shall be used to determine the
users successfully achieving each goal.

7/5.2 Efficiency of-operation
If[time to achieve-the goal is important, this shall be measured as the time taken to achieve the mai

The time taken-to achieve the goal(s) shall be measured from the time the user is asked to start, tq
the goal has,been achieved.

7153 “Satisfaction with operation

D to use a

H to each

g. buying
ns which

ches the
p, and if

ed by the
€ precise
umber of

n goal(s).
the time

If satisfaction with operation is being measured, it shall be measured by the attitude towards the op

eration of

the product user interface with the scale specified in Annex E. If there is more than one main goal, satisfaction

with operation should be measured for each main goal and for overall usage.

7.5.4 Other data

The nature of any errors or other difficulties encountered by users may be recorded in order to identify ease of
operation problems that can be provided as feedback to design. This could include partial goal achievement.

© 1SO 2006 — All rights reserved
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8 Res

8.1 Ma

If there is
for all the

ults

in goals

more than one main goal, results shall be given separately for each main goal, together with a result
goals.

8.2 Effectiveness of operation

The resu
together
be report

EXAMPLHE
successfu

8.3 Effliciency of operation

The resu
specified

NOTE
particularl
reported.

EXAMPLH
probability]

8.4 Sa

The resu

9 Rep
A full rep
If a short

a) whic

(S) calculated shall be the percentage of Users successiully achieving the main goal (SUCCEsSS raia),
ith the confidence intervals, as specified in Annex D. If there is more than one goal, the resultshall
bd for the percentage of users successfully achieving each goal.

45 out of 50 users achieved the main task goals of use of the video recorder. 90 %~of ‘dsers wefe
and it is estimated with 95 % confidence that at least 80,1 % of the intended users will be sucéessful.

It(s) reported shall be the mean or median time taken by users who~successfully achieved the
goal(s), together with the 95 % confidence intervals.

If the values of task time are not approximately normally distributed (which is the case when some times are
long), a logarithmic transformation may be used before making a statistical analysis, and the median task time

The median time taken by those users who successfully, bought the correct ticket was 20 s (with a 95 %
that the true value is between 15 s and 25 s).

tisfaction with operation

t reported shall be the mean satisfaction scares on the satisfaction scale for all users (see Annex E).

ort
brt of the results shall be prepared using the format specified in Annex F.
version of the report isprovided, it should include the following information:

n user group(s) andygoal(s) have been tested;

b) over

c) if magre tharrone goal, success rate for each goal individually;

d) ifm

Il effectiveness of operation for (all) the goal(s);

sured,

— mean or median time taken for each goal, and

— overall satisfaction.

12
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Annex A
(normative)

Product goals

ISO/TS 20282-2:2006(E)

Table A.1 gives the main goals for examples of walk-up-and-use products (that could, for example, be used in

a nublic-blace-or-hotelraom)
T cE-O1ote oo

7

NPTE

It might not be sufficient to only test these main goals if there are other important main goals.

Table A.1 — Examples of different products and their main goal(s)

Walk-up-and-use product?

Main goal(s)

Example tasks

Notes

Alarm clockP

Get woken at a certain
time

Re-establish silence

Adjust time, set alarm time;
switch alarm on, switch
alarm off

Switch alarm off

(ash dispenser (ATM)

Obtain cash using debit
card and recover your
card

Insert card, insert PIN, key in
amount, taKe card, take
money:

Gopy machineP

Make a single copy

Make.payment, insert
orjginal, activate copy, retain
copy

Hlectric heater”

Heat an area

Switch on, select heat,
switch off

Hax machine®

Send page(s).toa
specified phone number

Insert page(s), dial and send
fax to a number, retain paper

Hire extinguisher

To extinguish a fire

Take extinguisher from
place, activate extinguisher

retain something

Light switch Get light in a specific Switch on a selected room With multiple swit¢hes,
location light, switch of a selected ease of operation|can
rooms light target a single switch as
well as an arranggment.
Ljocker Lock away and later Insert money, open locker,

store something, close
locker, retain key or code,
open locker, retain
something

Massage chair”

Provide a massage

Switch on, select program,
switch off

: b
Mbl Uwdavc UVCITI

Hcat fUUd tU all
appropriate temperature

:llbUﬁ fUUd, bU:Ubt pUVVUI al Id
time, start, get out food

The-vatuesare-arbitrary,
but the intended selection
should come out correct.

Parking ticket vending machine

Get a parking ticket

Insert payment and retain
ticket

Photo booth

Make pictures for later
review

Adjust seat and background,
insert payment, pose for
photos, collect photos

© 1SO 2006 — All rights reserved
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Table A.1 (continued)

Walk-up-and-use product?

Main goal(s)

Example tasks

Notes

Product vending machine

Get a product

Select one product, insert
payment, get one product

The product is arbitrary, but
the intended choice should
come out.

Public telephone

Make a call to a specific
number

Activate the phone (lift the
speaker), make payment,
activate a number (dial)

Numbers are arbitrary, but
the intended numbers
should be correctly dialled.

Public vending coffee machine

Get a single cup or
particular type of coffee

Select type, insert payment,
retain coffee

The correctness of the
selected type is arbitrary;
but the intended sglection
should come out correct.

Radio®

Listen to selected radio
programme

Switch on, select station,
adjust loudness, switch off

The selected station is
arbitrary /but’the intended
selection\should be correci.

Refrigera or

Keep food at an
appropriate temperature

Insert food, select
appropriate temperature,
get out food

Thetemperature is
arbitrary, but the intended
selection should be correct.

Room teI<=phoneb

1) Receive a call
2) Make a call

Activate the phone (lift the

speaker), activate a number

(dial)

Numbers are arbitrary, but
the intended numbers
should be correctly dialled

Satellite $et-top box"

Watch selected TV
channels

Switch on, selégét station,
switch off

Televisiof with remote control®

Watch selected TV
channels

Switch on' TV, Select
progratiand loudness with

remote control, switch off TV

Toaster®

Get bread toasted to
appropriate brownness

Insert bread, select
brownness, switch on, get
out bread

The selected temperature
is arbitrary, but the
intended selection should
be correct.

Transporf ticket vending machine

Buy an appropriate
ticket

Select one adult one way to
destination, insert payment,
retain ticket

Washing machine®

Clean’clothes using an
appropriate programme

Insert cloth, insert detergent,

select program, start
machine, get out cloth after
machine stop, switch off
machine.

The correctness of the
selected program is
arbitrary, but the intended
selection should be
realized.

o

Water tag

Get water of required
temperature

Switching to cold and off

Here, the first movement
shall be recorded, as a
wrong movement could
lead to burning!

a  “Walktupand-use product” is defined as an everyday product that provides a service to the general public (see 4.23).

b

Please distinguish depending on the intended context of use, whether the product is a

— walk-up-and-use product, e.g. telephone in a hotel (consider this part of ISO 20282), or

— consumer product, e.g. programmable comfort telephone at home (consider ISO/PAS 20282-3 and ISO/PAS 20282-4).

14
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(informative)

Background to the test method
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This part of ISO 20282 contains a summative test method that may be used, for example;to) estimate the
percentage of people that can successfully achieve their goals in actual use. Other formative test methods are
intended to be used primarily to identify usability problems. Formative methods typically, employ fewer users
apd involve the user thinking aloud, so do not give accurate estimates of effeétivéness, efficiency or

satisfaction.

B.2 Difference between usability and ease of operation

Table B.1 — Difference between usability and ease of operation

Epse of operation is a specific instantiation of usability for everyday prfeducts. The differences are ill4strated in
IO 20282-1:2006, Annex B, as shown in Table B.1.

Usability Ease of operation
Measure according(to according to
1ISO 9241-11 1ISO 202821
Users Appropriateto the situation General public
Usage Apprepriate to the situation Primarily first time

Bnvironment

Appropriate to the situation

(not a part of professional work)

Personal or public

roduct

Any hardware, software and materials

Interface of everyday produgts

Appropriate to the situation

Success rate

F
Hffectiveness measure
B

fficiency measure Appropriate to the situation Task time
Satisfaction measure Appropriate to the situation Smiley scale
Goals Appropriate to the situation Main goals

Epse of ‘6peration is an appropriate measure for the simple products that are the main focus of tlis part of
IO 20282; but for more complex tasks and products, other usability measures (for example, mepsures of
partial task success, mental workload or satisfaction with particular features) may also be relevant.

B.3 Choice of measures

To obtain reliable measures of ease of operation, a summative evaluation method consistent with
ISO 9241-11 is needed. This contrasts with typical formative evaluation methods that use a small number of
participants to identify usability problems.

Effectiveness is defined in 1ISO 9241-11 in terms of accuracy and completeness, but for the simple tasks
within the scope of this document, only success rate is used.

© 1SO 2006 — All rights reserved
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NOTE Accuracy is quite difficult to measure: see, for example, ISO/IEC 25062.

Efficiency is defined in 1ISO 9241-11 in terms of the resources expended in relation to the accuracy and
completeness. For practical purposes, time is the most important resource (and is more easily interpreted on
its own rather than as a ratio).

Satisfaction is defined in ISO 9241-11 as freedom from discomfort, and positive attitudes towards the use of
the product. For ease of operation the most important component of satisfaction is a positive attitude.

B.4 Number of users

i

While small numbers of users are sometimes sufficient to identify a large proportion of usability problem
larger numbers are required to confidently estimate the population mean for success rate. Larger,numbefs
also make it easier to obtain a representative sample of users.
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Annex C
(normative)

Recruiting a representative sample of users

CtGenerat

Al sample representing the intended or actual user groups should be recruited to take part.in th

ntended or actual user groups.

NPTE The user group for testing may be more specific or more general than the intended,user group for de

G.2 Decide whether to divide users into groups

Q0

stinct categories that will have a major impact on ease of operation.

=

there is more than one distinct user group, decide whether<o test all or only some user groups, d
h the purpose of the test.

]

flinformation is required on the ease of operation for.different user groups, include sufficient repres
of each user group to enable statistical conclusions to-be made.

EXAMPLE 1 If previous knowledge or experience.or language spoken will have a major impact on ease of]
eqch group is tested separately.

information is only required about ease of operation for the whole population, use one representatiy
awn from the population (see C.4). T'o maximize statistical validity, use as large a sample size as

To =

bnstituent groups that representionly a small percentage of the population.

Q

—

is important to decide whether to test first-time users, and/or people with previous experience. EV
new product, people eould have experience with similar products or a similar previous model, so th
levant previous experience may need to be defined.

—
Far)

EXAMPLE 2 Useérs of a ticket machine are divided into four groups determined by language skills and by wh
arle regular users-of the machine and whether they have knowledge of the fare rules and zoning structure:

newsysers without knowledge who do not speak English (non-English speaking visitors);

[

b] new users without knowledge who speak English (English-speaking visitors);

c new users-with I(nnuulorlga (ucnre of the old-machinewho have not pro\/inncly used-the new mar\hinn);

d) regular users with knowledge (users of the old machine who are experienced with the new machine).

Each group is tested separately, as they are expected to have different results for ease of operation.

Only one group might be tested: for example, the most frequent users or a critical user group.

EXAMPLE 3 A hotel alarm clock is expected to be difficult to set for the first time, but easy to set on s
occasions. Only those who have not used the alarm clock before are tested.

e test. A

sample of users should be selected that models the distribution of relevant user charagteristics Wwithin the

signing.

ecide whether the characteristics of the intended or actual user gréups identified in 7.2.3 divide Users into

epending

entatives

operation,

e sample
possible.

pwever, it will not be possible‘to draw any statistical inferences about the ease of operation for any

en with a
e type of

ether they

ubsequent

EXAMPLE 4 A ticket machine has been designed so that it can be used by foreign visitors, so this user group is

selected for testing.

© 1SO 2006 — All rights reserved
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C.3 Choose sample size

Given the variation in user characteristics associated with a walk-up-and-use product a sample size of at least
50 per group is desirable in order to obtain a sufficiently representative sample of the intended or actual user
group, and to provide results with sufficient accuracy. (Smaller sample sizes may be sufficient if most or all

users are

expected to be successful.)

The larger the sample size, the more accurate the prediction (provided the sample is representative of the
user population).

EXAMPLHE
— for 18
— for 45

— for 90

C.4 Re

A samplsg
recruited

very large number of users. As this is usually uneconomic, stratified sampling may be used to obtain a sample

that reprg

As it is us
the distrik

Many ge

capabiliti¢s) that effect ease of operation can be~indirectly sampled through appropriate demographic

variables

these demographic variables and any other significant characteristics that will not be adequately sampled by

the demo
EXAMPLE

EXAMPLE
brands.

EXAMPLH
instruction
and educs
as the tas
people wit

Stratified

If the measured success rate is 90 %:
successful out of 20 users, the 95 % confidence interval is —18 %;
successful out of 50 users, the 95 % confidence interval is =10 %;

successful out of 100 users, the 95 % confidence interval is —6 %.

cruit a representative sample of users

that is representative of the relevant characteristics of the intended or actual user group should he
to take part in the test. To obtain a truly representative sample fgr an everyday product would need|a

sents the major relevant characteristics.

ually impossible to obtain a truly random sample, a sample of users should be selected that mode|ls
ution of relevant user characteristics within the intended or actual user groups.

heral physical and psychological characteristics (such as strength, visual acuity and cognitiye
such as age, gender and educational attainment. Users should be selected to be representative pf
graphic variables.

1 In a multi-ethnic populationfusers are selected to have a representative cultural background.

2 When testing a consymer product, users are selected to be representative in their experience of differgnt

3 An alarm cleckirequires manual dexterity to operate the controls and good visual acuity to read th
5. These relevant user characteristics are sampled by recruiting users with a representative distribution of aﬁe
tional attainment.-5 % of purchasers are expected to have previous experience of this type of alarm clock, and
k of setting_the"alarm is expected to be much more difficult for those who do not have this experience, only
hout previous experience will be tested.

e

sampling should be used to distribute users across as many permutations of characteristics as [is

practical.

The preferred combinations of user characteristics can be laid out in a table.

EXAMPLE 4 If age, gender and reading ability are the relevant attributes, and the distribution in the user population is:

Gender:

Age:

male: 45 %; female: 55 %.

20 to 39: 40 %; 45 to 64: 40 %; 65 or more: 20 %.

Reading ability: low: 10 %, medium: 20 %; high: 70 %.

18
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An example stratified sample of size 60, with inter-related controls, is given in Table C.1.

Table C.1 — Example stratified sample of size 60 with inter-related controls

Reading ability
Age low medium high Total
Gender
Male Female Male Female Male Female
20 to 39 1 1 2 3 8 9 24
40 to 64 1 1 2 3 8 9 24
b5 or more 1 1 1 1 3 5 12
Total 6 12 42 60

G.5 Minority groups

If|it is not possible to include minority groups (such as a specific nationality or specific disability) bec
constitute a very small percentage of the intended user population within a representative sample,
tgsts may be carried out with these groups to determine whether members of these groups are able {
pfoduct.

Z

DTE If ease of operation is known to be acceptable f0r'most of the user population, testing could be rq
specific groups that are expected to have more difficulty.

Q.6 Selecting users

Having identified the important user\gharacteristics, potential participants should be screened to
sample that matches the required profile. For a laboratory test, the screening takes place in advang
nstalled walk-up-and-use produgt in a public place, there are three possibilities:

a) participants could be screened and invited in advance as for a laboratory test;
b) passing members-of the general public could be screened for potential participation;

c] ifitis acceptable to monitor normal usage, actual users could be approached after use of the pr
screened-for match to the required sample.

G.7“Normal usage data

huse they
additional
o use the

bstricted to

select a
e. For an

bduct and

Data may be obtained from a walk-up-and-use product in normal use, either by observation

(if this is

acceptable) or from data collected automatically from a machine that has been instrumented to automatic log

user actions and responses.

Good estimates of task time for completed tasks could be obtained, although they could include extra time
due to distraction. The success rate data would be of less value, as it would only record information on people

who initiated but did not complete their task. It would not include people who decided not to start the

task, and

there would be no indication of whether the intended results were obtained or whether people stopped for

other reasons.
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However, it may be difficult to generalize this data to usage in other locations at other times when the user
profile might be different.

A useful way of collecting comparative data is when two different machines are available for use in the same
location, although the results could be biased by users with particular characteristics choosing to use one type
of machine.
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Annex D
(normative)

Confidence intervals

:2006(E)

w)

—t—Effectivenessof operation

Effectiveness of operation measures the percentage of users who successfully achieve thesmain
use of a product. The confidence intervals for effectiveness of operation shall be calculated,dsing
blnomial statistic (see Bibliography). The establishing of a high success rate with a high-degree of ¢
rgquires a large sample of users. Table D.1 gives examples of the maximum numbef/of unsucces

rgquired to estimate population success rates greater than 75 % and 80 %, with 80,% and 95 % c
(ysing single-tailed confidence intervals).

EXAMPLE If 43 users out of 50 (86 %) are successful, there is a 95 % probability that the success rate
7% %, and an 80 % probability that the success rate is at least 80 %.

when stratifying a sample, it is important that the users are selected randdmly in each category (see Annex C).
NOTE2 A 95 % level of confidence is conventional in scientific<work and where definitive claims are bg
however an 80 % level of confidence could be sufficient for business*decisions.
thian 80 % with 95 % confidence is

— O users out of 14 to 21 users tested,

— 1 user out of 22 to 29,

— 2 users out of 30,

— 3 users out of 40,

— 5 users out of 50, and

—t 13 users out of 100«

Tlhe maximum number of unsuccessful users required to estimate a population success rate greater than 75 %
confidence is

— 0 users.out of 11 to 16 users tested,

—t ~1 user out of 17 to 22,

goal(s) of
the exact
bnfidence
sful users
bnfidence

is at least

NOTE 1 These statistics are only valid for random samples. It is important-that the users are selected randomly, and

ing made;

Table D.1 shows that the maximum number of unsuccessfulisers required to estimate a population success rate greater

with 95 %

— 2 users out of 23 to 28,
— 3 users out of 30,

— b5 users out of 40,

— 7 users out of 50, and
— 17 users out of 100.

NOTE 3  Examples of other estimates of population success rates are given in Table D.1.
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Table D.1 — Examples of confidence intervals

Max. no. Max. no.
users required |  EStimated | Estimated | [CECCCE, | Estimated | Estimated
to estimate a minimum minimum to estimate a minimum minimum
No. of population population population population population population
users | ccess rate success rate success rate success rate success rate success rate
greater than W|th_ 95 % W|th_ 80 % greater than Wltl‘! 95 % Wltl‘! 80 %
75 % with 95 % confidence confidence 80 % with 95 % confidence confidence
confidence confidence
10
11 0 76,2 % 86,4 %
12 0 77,9 % 87.4 %
13 0 79,4 % 88,4 %
14 0 80,7 % 89,1 % 0 80,7 % 89,1 %
15 0 81,9 % 89,8 % 0 81,9% 89,8 %
16 0 82,9 % 90,4 % 0 82,9 % 90,4 %
17 1 75,0 % 83,4 % 0 83,8 % 91,0 %
18 1 76,2 % 84,3 % 0 84,7 % 91,4 %
19 1 774 % 85,0 % 0 85,4 % 91,9 %
20 1 78,4 % 85,8 % 0 86,1 % 92,3 %
21 1 79,3 % 86,4 % 0 86,7 % 92,6 %
22 1 80,2 % 87,0 % 1 80,2 % 87,0 %
23 2 75,1 % 82,3 % 1 81,0 % 87,5 %
24 2 76,0 % 83,0.% 1 81,7 % 88,0 %
25 2 76,9 % 83,7 % 1 82,4 % 88,5 %
26 2 77,7 % 84,3 % 1 83,0 % 88,9 %
27 2 78,5 % 84,8 % 1 83,6 % 89,3 %
28 2 79,2(% 85,3 % 1 84,1 % 89,7 %
29 3 75:4 % 81,8 % 1 84,7 % 90,0 %
30 3 76,1 % 82,4 % 2 80,5 % 86,3 %
40 5 75,5 % 81,0 % 3 81,7 % 86,6 %
50 7 75,3 % 80,2 % 5 80,1 % 84,6 %
100 17 75,6 % 79,0 % 13 80,1 % 83,3 %
22 © 1SO 2006 — Al rights reserved
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D.2 Efficiency of operation

The confidence intervals for efficiency of operation shall be calculated using the standard error of the mean for
task time. If the task time data is not normal, it should be transformed to a normal distribution — for example,
using a logarithmic transformation — before calculating the standard error of the mean.

NOTE The size of the confidence interval will depend on the size of the sample and the variance in the population
tested. The variance will generally decrease with increased sample size, and will generally be larger for more diverse
populations.

htto 4,2 s.
at the true

value is between 18,0 s and 26,4 s.
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Annex E
(normative)

Satisfaction with operation scale

The circles shall be 10,5 mm in diameter and the scale should be used as is, stretched over 69 mm between

the centr
For users

When us
concaver

NOTE
emotional
has recen

“Pleassd

The Smil
may be g

p

s-of-the-extremes-
with visual disabilities, these sizes may be increased proportionately.

ng the scale, the faces presented in Figure E.1 shall be used as they are, as the convexness and
ess of every Smiley’s mouth has been carefully selected for equidistance.

The Smiley scale was first brought up by Kunin (1955), has been widely used in psychology to measure
aspects of satisfaction, and has also been applied in industrial usability tests. A fivespaint version of the scdle
ly received factor analytical validation and has been positively tested for equidistance by Ruth Jager (2004).

tick the face that corresponds most closely with your degree of satisfaction with the operation of...”

SASAORCRC),

Figure E.1 — Smileyscale

pys correspond to the values -2, —1, 0, +1, +2. Nesintermediate measures are allowed. Group valugs
ven as an arithmetic average.
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Annex F
(normative)

Format for test reports

NOTE This format is based on the common industry format (CIF) for usability test reports according to
ISQ/IEC 25062

F.1 Title page

The following information shall be provided:
a) identification of report as ISO/TS 20282-2 Test report for ease of operation of everyday products|
b) name of product and version that was tested;
c] when the test was conducted,;

d) where the test was conducted;

e) date the report was prepared;

f)] test organization name;

g) testorganization contact person and contact details.

F.2 Executive summary

This section provides a high level avérview of the test. The intent of this section is to provide a stand-alone
stimmary.

Alhigh level overview of thetest shall be provided that includes
a) name and description of the product;
b) summary ofimethod(s) including number(s) and type(s) of participants and tasks;

c] results'expressed as mean scores or other suitable measure of central tendency.

Fl.3-Product and expected context of use

F.3.1 Full product description
The following information shall be provided:
a) formal product name, model and version;

b) the parts or functions of the product that were evaluated.
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F.3.2 Expected context of use

The following information shall be provided:

a) the main goal(s) of use of the product;

b) the intended or actual user groups of the product;

c) for those user groups to be included in the testing,

— the user characteristics that could affect the ease of operation of the product,

— the range of characteristics that exists in the intended or actual user group,

— the expected distribution of each relevant user characteristic, and

— whether the product is suitable for older users or any other groups with special needs;

d) the main environments in which the product is (or is intended to be) used.

F.4 Method

F.4.1 Gpneral

Sufficient] information shall be provided to allow an independent-tester to replicate the procedure used jin
testing.

F.4.2 Participants

The following information shall be provided:

a) any physical or cognitive user characteristics that are expected to affect ease of operation;

b) the tptal number of participants tested;

c) which user group(s) were tested; and why they were selected;

d) key g¢haracteristics and capabilities of each user group;

e) how participants were/selected; whether they were representative of the essential characteristics;
f) any differences between the participant sample and the user population;

g) tablg of-participants (row) by characteristics (columns), including relevant demographics, experience and
any $pecial needs.

The characteristics shall be complete enough so that an essentially similar group of participants can be
recruited.

Characteristics should be chosen to be relevant to the product’'s ease of operation; they should allow a reader
to determine how similar the participants are to the user population.
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