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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.
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Introduction

Many people find some consumer products and walk-up-and-use products, including consumer products
provided for public use, difficult to install and use, particularly when using them for the first time or at
infrequentintervals. This is clearly undesirable for the producers of such products, for organizations that
use the products to provide a service, and for the people who use them. Information about the usability
of a product would, therefore, be of great value to producers, as part of development and marketing,
to service providers, and to potential purchasers making purchase decisions or comparing alternative
products. This would provide an incentive for producing products that are easier to install and use and
ould enable potential purchasers to pay specific attention to usability when selecting a product to buy
and use. It is difficult to judge usability in a purchase situation without available comparable jusability
tdst results.

Ukability (see ISO 9241-11) is the extent to which a product can be used by specified users t¢ achieve
specified goals with effectiveness, efficiency, and satisfaction in a specified contextof use. Effe¢tiveness
fundamental as it is about achieving the intended goal(s). Efficiency is abeuitythe resources| (such as
time or effort) needed by users to achieve their goals so it can be important. [ addition, it is inportant
that users are satisfied with their experience, particularly where users‘have discretion over|whether
tq use a product and can readily choose some alternative means of achieving their goals. In fthis part
of ISO/TS 20282, accessibility is operationalized as the extent to.which a product can be ugsed with
effectiveness, efficiency, and satisfaction by people from a population with the widest fange of
characteristics and capabilities to achieve a specified goal in a’specified context of use.

Ppor usability and/or accessibility can result in errors thatlcaii lead to several types of risks, for pxample,
irffconvenience resulting from not achieving a goal or achieving the wrong goal, incurring unexpected
costs, or physical injury. In many countries, there are Iégal requirements to provide accessible products,
s¢rvices, and facilities.

EKAMPLE Calling the wrong person by mistake'with a mobile phone may have the negative consequence of
possible undesirable call charges either for the calter or the person called (who may have to pay for the|call).

In} addition to the risks of potential adverse consequences for the user as a result of failing t¢ achieve
their goal or achieving the wrong goal (poor effectiveness), there are other risks such as being late
a$ a result of poor efficiency or uSers avoiding the use of a difficult-to-use product as a resulft of poor
satisfaction.

Fprmative evaluation using expert inspection or user-based testing to provide feedback to improve the
upability of the productis'an integral part of the iterative human-centred design process recomnjended in
190 9241-210. Summative evaluation can be used to validate usability and/or accessibility requirements,
tq provide a benchmark, or to provide a basis for comparison of different products. Althoygh some
types of expert inspection methods based on a checklist or a standard can provide summative|data, the
aspects of usability and/or accessibility that are measured are limited in comparison with the rheasures
of effectiveness, efficiency, and satisfaction provided by user-based testing.

EXAMRLE One study found that only 50 % of the problems encountered on 16 websites by 32 blind users
wiere’covered by Success Criteria in the Web Content Accessibility Guidelines 2.0 (WCAG 2.0).[23]

InSpection can precede user-based testing to 1dentity (and, 1f possible, ellminate) easily identiiiable problems
and to check that the product is capable of achieving the intended goals for the intended users (see 7.4).

To provide reliable data on effectiveness, efficiency, and satisfaction that can be compared, it is
desirable to have a standard summative user-based test procedure. This part of ISO/TS 20282 specifies
a summative user-based test method that can be used to provide an evaluation of the usability and/or
accessibility and ease of unpacking, setting up, and installation of consumer products, and the usability
and/or accessibility of products for public use (including walk-up-and-use products). It can be applied to
products that are used to achieve goals that have clear success criteria and relate to well-defined types
of subject matter.

ISO/TS 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 usability. This information is also
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needed to identify the elements of the context of use required for testing in this part of ISO/TS 20282.
Further information about the characteristics of older people and people with disabilities can be found
in ISO/TR 22411.
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Usability of consumer products and products for publi
use —

Part 2:
ummative test method

C

Scope

his part of ISO/TS 20282 specifies a user-based summative test method for the measuremsq
bability and/or accessibility of consumer products and products for public use(including walK
se products) for one or more specific user groups. This test method treats accessibility as a spg
fusability where the users taking part in the test represent the extremes 6fthe range of chara
d capabilities within the general user population. When the test method refers to usability, th
in also be used to test accessibility (unless otherwise specified).

O L o c = - =

—3

his test method is for use when valid and reliable measuxes of effectiveness, efficie
Jtisfaction are needed.

wn

NPTE1 Products for public use include walk-up-and-use products that provide a service to the gene

The test method can also be used to assess the usability and/or accessibility of achieving thg
uhpacking, installing, and setting up a consumer product.

This part of ISO/TS 20282 is intended to be-used for testing the usability and/or access
products when

— itis possible to identify typical contexts of use that are representative of the use of the prd
— itis possible to identify the criteria for the successful achievement of the users’ goal, and

— there are a limited numberof goals being tested at the same time.

uped to test other prodtgts, systems, and services with the characteristics described above.

Ifluse of a producfinvolves interaction with inputs, outputs, or environments that are highlyj
ahd/or complex\with variability or complexity that cannot be categorized in well-defined s{
id outside the Scope as it would not be possible to obtain reliable results. See Annex A for exd
products @nd goals that are within the scope of this part of ISO/TS 20282.

EXAMPLE The method could be applied to an office photocopier, a website selling books or train ti

nt of the
-up-and-
cial case
rteristics
b method

ncy, and

ral public.

goals of

ibility of

duct(s),

While the test method isinfénded to test consumer products and products for public use, it cajn also be

variable
ibsets, it
mples of

rkets, or a

legal advice service. The method would not be appropriate for a complex ecommerce website, a word [rrocessor,

ora h!l‘y!‘]n

The method is primarily intended for use for assessing completed versions of products, but could also be
used for internal purposes during development to judge, assess, and communicate the usability and/or

accessibility of functional prototype versions.

The results of the summative test method can be used for the following purposes:

— to estimate the probability of achieving target values of effectiveness, efficiency, and satisfaction

in actual use;
— to publish information about the usability and/or accessibility of a product;

— to compare the usability and/or accessibility of several products;
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— to compare the results with a usability and/or accessibility requirements specification;
— to support procurement.

NOTE 2  AnnexH lists the information to be included when specifying the procedure used to test whether the
usability and/or accessibility requirements (Annex G) have been met.

The intended users of this part of ISO/TS 20282 are people with expertise in the design and management
of testing usability and/or accessibility, working within or on behalf of manufacturers, suppliers,
purchasing organizations, or third parties (such as test organizations or consumer organizations).

2 Conformity

A report of the values for the usability and/or accessibility of a product conforms to this' part pf
ISO/TS 20282 if

— the test method used conforms to the requirements in Clauses 6, 7, 8, and 9 and Anneéxes C and D, arjd
— the fleport of the results contains the information specified in Annex F.

A statement of requirements for usability results conforms to this part of }SO/TS 20282 if it conforms
to the refjuirements in Annex G.

The spedification of a usability test procedure conforms to this partiof ISO/TS 20282 if it conforms o
the requjrements in Annex H.

3 Normative references

The follqwing documents, in whole or in part, are nornmatively referenced in this document and are
indispengable for its application. For dated references, only the edition cited applies. For undatgd
references, the latest edition of the referenced document (including any amendments) applies.

ISO 20282-1, Ease of operation of everyday products — Part 1: Design requirements for context of use and
user chanacteristics

4 Terms and definitions

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

4.1
accessiblility
extent tq which produets, systems, services, environments, and facilities can be used by people from
a populafion with~the widest range of characteristics and capabilities to achieve a specified goal in|a
specified contextof use

Note 1 to fentrix: Context of use includes direct use or use supported by assistive technologies.

[SOURCE: ISO 26800:2011, definition 2.1]

Note 2 to entry: When carrying out a summative user-based measurement of accessibility, all three components
of usability (effectiveness, efficiency, and satisfaction) need to be considered.

4.2
actual users
group(s) of people who directly interact with a product

Note 1 to entry: Before a product is released, this is the intended user group, and after release this is based on
what is known about the actual user group.

[SOURCE: ISO 20282-1:2006, definition 3.1]
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4.3
consumer product

product thatis intended to be acquired and used by an individual for personal rather than professional use

[SOURCE: ISO 20282-1:2006, definition 3.2]

4.4
context of evaluation

users, tasks, equipment (hardware, software, and materials), and the physical and social environments

in which a product is evaluated

[JOURCE: ISO/TS 20282-2:2006, definition 4.3]

4(5
context of use

upers, tasks, equipment (hardware, software, and materials), and the physical and-secial enviy
11 which a product is used

—-

[JOURCE: I1SO 9241-11:1998, definition 3.5]

4{6
ease of interaction
upability of interaction with the user interface of a product

Npte 1 to entry: Ease of interaction is the effectiveness, efficieficy; and satisfaction with which the|
successfully interact with the interface of the product.

417
effectiveness
a¢curacy and completeness with which users achieve specified goals

[JOURCE: I1SO 9241-11:1998, definition 3.2]

4|8

efficiency

re¢sources expended in relation to/the accuracy and completeness with which users achieve go

[JOURCE: ISO 9241-11:1998, definition 3.3]

49
formative evaluation
eyaluation designed and used to improve the object of evaluation, especially whenitis still being d

[JOURCE: ISO/TR)18152:2010, definition 4.6]

bte 1 to entry: A formative test method is used to perform a formative evaluation.

bal

onments

user can

hls

eveloped

N
410
8

interdded gutcome

[SOURCE: I1SO 9241-11:1998, definition 3.8]
Note 1 to entry: A goal is stated independently of the functionality used to achieve it.

4.11
intended users
group(s) of people for whom a product is designed

Note 1toentry:Inmany cases, theactualuser populationisdifferentfromthatoriginallyintended by the manufacturer.

The intended user group is based on realistic estimations of who the actual users of the product will be.

[SOURCE: ISO 20282-1:2006, definition 4.12]
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4.12

interaction
bidirectional information exchange between users and equipment

[SOURCE: IEC/TR 61997:2001, definition 3.4]

Note 1 to

Note 2 to

entry: Equipment includes both hardware and software.

entry: Information exchange may include physical actions, resulting in sensory feedback.

413
main go
most freq

[SOURCE
Note 1 to
Note 2 to

414
satisfact
freedom

[SOURCH

415
stratifie
sample e
one of w

[SOURCH

4.16
success
<usabilit

417
summat
evaluatig

Note 1 td
altered, o

Note 2 to
Note 3 to

[SOURCE
removed

hl(s)

juent or important goal(s) thatall or alarge majority of users want to achieve when using a produ
: 1SO 20282-1:2006, definition 3.14]

entry: Main goals can depend on achieving sub-goals.

entry: Examples of main goals are given in Annex A.

ion

from discomfort, and positive attitudes towards the use of the product

: 1SO 9241-11:1998, definition 3.4]

d sample
stablished by a procedure in which the population is divided into subpopulations (strata), eag
nich contributes with a specified number of randémily selected individuals

: 1SO 15535:2006, definition 3.4]

rate
y> percentage of users successfullyzachieving a goal

ive evaluation
n designed to present gonelusions about the merit or worth of the object of evaluation

entry: The results can‘be used to produce recommendations about whether it should be retaine
I eliminated.

entry: It is posgible to design a method to provide a combined formative and summative evaluation.
entry: Asummative test method is used to perform a summative evaluation.

: ISO/TS 18152:2010, definition 4.10, modified — Reference to recommendations has bee¢
dnd notes to entries have been added.]

4.18
task

activities required to achieve a goal

Note 1 to

entry: These activities can be physical and/or cognitive.

[SOURCE: ISO 9241-11:1998, definition 3.9]
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4.19

usability

extent to which a system, product, or service can be used by specified users to achieve specified goals
with effectiveness, efficiency, and satisfaction in a specified context of use

[SOURCE: IS0 9241-210:2010, definition 2.13]

Note 1 to entry: References to the term “usability” in the description of the user-based test method include the
application of the test method to accessibility (unless otherwise specified).

420
ufkability requirement

required level of usability expressed in terms of measures of effectiveness, efficiency, and satisfaction
1] a specified context of use

—

4{21

ufability testing
eyaluation that involves representative users performing specific tasks with)the system to enable the
nleasurement of efficiency, effectiveness, and/or user satisfaction

[JOURCE: ISO/IEC 25060:2010, definition 2.17]

422

uker

person who interacts with a system, product, or service
N

p

[S

pbte 1 to entry: The person who uses a service provided Byra work system, such as a customer in fa shop or
issenger on a train, can be considered a user.

OURCE: IS0 26800:2011, 2.10, modified — Noteés> I and 3 have been omitted.]
4|23
upker characteristics

attributes of a user that could influence usability

[JOURCE: ISO 20282-1:2006, 3.20,modified — The word “may” has been replaced with “could’}]

4{24

uper group
<fisability> group of user's differentiated by characteristics of the users, tasks, or environments that are
expected to influence isability

Npte 1 to entry: This-gould either be an intended user group or a user test group.
4{25
uper interface

elements-ofa product used to control it and receive information about its status

Npte.1'to entry: 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.

[SOURCE: ISO 20282-1:2006, definition 3.21, modified — The phrase “and the interaction that enables
the user to use it for its intended purpose” has been deleted.]

4.26
user test group
group of persons selected to participate in a test of usability, sampled according to specific requirements

© IS0 2013 - All rights reserved 5
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4.27
walk-up-and-use product
product that provides a service to the general public

Note 1 to entry: Walk-up-and-use products are designed to enable users to approach and use the product
successfully without previous experience.

5 General principles

5.1 Type of usage of the product to be tested

This usef-based test method can be used to measure the usability and accessibility of
— unpacking, installation, and setting up of consumer products,

— use ¢f consumer products,

— products for public use, including walk-up-and-use products that provide a Service to the generpl
publjic, and

— othefr products that are used to achieve goals that have clear successcriteria and relate to well-
defimed types of subject matter.

NOTE Accessibility is particularly important for walk-up-and-use{products and for consumer products
provided [for public use.

The test| method measures effectiveness, efficiency, and satisfaction when used by specified us¢r
groups i specified contexts of use. Accessibility is measuréd by the extent to which products, systems,
services,|environments, and facilities can be used by people from a population with the widest range pf
charactefistics and capabilities to achieve a specified-goal in a specified context of use.

5.2 Purpose of the test
This parf of [SO/TS 20282 can be used by-product manufacturers to
a) testqsingle productto determine whether usability and/or accessibility requirements have been met,

b) testfa single product to provide evidence of the usability and/or accessibility of a product for|a
custpmer or for marketing-piirposes,

c) testhp single producttoestablish a benchmark against which future products can be compared,
d) makEe comparisonsbetween different products,
e) makp compafisons between versions of the same product, and

f) spedifyAisability and/or accessibility requirements for a product to be developed (Annex G) and the
scenpfios to use when testing whether the requirements have been met (Annex H).

This part of ISO/TS 20282 can be used for procurement by corporate or public purchasers to
a) testasingle product to decide whether it meets usability and/or accessibility requirements,
b) testagroup ofsimilar productsto make comparisons to facilitate decisions on which is the most suitable,

c) ensure that tests of similar products use the same methodology so that information about usability
and/or accessibility can be compared during the procurement process, and

d) specify usability and/or accessibility requirements for a product to be procured (for example, when
products are to be used in a school, hotel, or homes for the elderly) (Annex G) and the scenarios to
be used when testing whether the requirements have been met (Annex H).

6 © IS0 2013 - All rights reserved
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NOTE1 ISO/IEC 25062 provides a format for reporting this information for professional products.

This part of ISO/TS 20282 can be used by a third-party test organization or consumer advocate
organization to

a) test a single or multiple product(s) to decide whether they meet the usability and/or accessibility
requirements for a user group,

b) testa single or multiple product(s) to establish a benchmark against which future products can be
compared,

c] compare alternative products to provide information to be included in reports, and

d) make comparisons between competing systems (testing the main goals of use of the'type of product
or system unless there are specific reasons for testing other goals).

EKAMPLE1 A testing organization wants to find out how easy it is for new owners efmmobile phonefs to make
acall from the address book. The requirement is to be 80 % confident of an 80 % suécess rate. A reprgsentative
group of 12 people who have not previously owned this brand of mobile phonelare selected. To|meet the
rgquirement, 11 out of 12 users will have to be successful within a predefined«ime limit. Success ratg and task
time are recorded, and satisfaction is measured after each task using the system'usability scale (SUS).

EKAMPLE 2 A manufacturer wants to demonstrate that a personal vidéo' recorder (PVR) is easy to[program.
The manufacturer has defined a requirement to be 95 % confident that-80 % of the user population car] program
the PVR. A representative sample of 30 people who have purchased,a PVR with the intention of progrgmming it
td record programmes is recruited. They are selected to be representative in age, education, and ownership of
different brands of PVR. Each session is expected to take a total‘ef 15 min to 20 min and two PVRs are s¢t up with
TVs for programming. Each person is asked to program the PY¥R to record a specified programme. The fest result
is|given as the measured success rate together with a confidéence interval. The requirement is met whern 28 of the
30 people tested are successful.

EKAMPLE 3 A manufacturer wants to demonstrdte that a multifunction home printer/copier is easylto install
fqr current users of other printers/copiers. The mahufacturer has defined a requirement to be 95 % conffident that
80 % of the user population can successfully install the printer. A sample of 30 people who own a prinfer/copier
a home is recruited. They are selected to be‘tepresentative in age, education, and ownership of different brands.
Each session is expected to take a total-0f~10 min to 30 min and two Kits are available. The printerj/copier is
rgturned to its default settings on completion of each testand repackaged as it would be received by the gonsumer.
Each person is asked to install the, printer/copier and print and copy a test page. The test result is giyen as the
measured success rate together with a confidence interval and the geometric mean task time together with a
confidence interval.

5|3 Scope of the goals used in the test

5/3.1 Selection)of goals
Tvo decisjonis nheed to be made about the scope of the goals used in the test.
Which goal(s) are to be tested for achievement in which context(s) of use (see 5.3.2)?

b} “Js goal achievement going to be assessed by whether interaction with the interface is sficcessful
(ease of interaction) or by whether the overall outcome resulting from the interaction meets the
needs of the user (overall usability of the product)(see 5.3.3)?

5.3.2 Testing achievement of the main goals in the main context of use or specific goal(s) in
specific context(s) of use

The scope of the test can be to

a) test the achievement of the main goals in the main context(s) of use in order to obtain measures
of effectiveness, efficiency, and satisfaction that are representative of the overall usability or
accessibility of the product. (When testing installation and setup, the main goal is to install the
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most common configuration to obtain measures that are representative of the overall usability of
the installation process.)

b) test the achievement of more specific goal(s) and/or using more specific context(s) of use to obtain
measures that are representative of the usability of the product or installation process in specific
context(s) of use (for example, for a specific user group (see 7.3.3), specific environment, or specific task).

5.3.3 Measuring installation and setup, the usability of the user interface, and interaction or
overall usability

The prergquisites for usability of a product (i.e. the prerequisites for users to be effective, efficient,an

satisfied
a) thes
of us

b) theqp

While inf
has to bd

EXAMPLH
be able to
be adequj
The scop
a) unpsz
b) usab

NOT

ease
c) usab

user

EXAMPLH

be decomposed.

are

pecified users can successfully interact with the interface of the product in specified contex
e (ease of interaction), and

roductis capable of producing results of acceptable technical quality asaresultofthe interactio

eraction with the product should enable the user to achieve their overall goals, the product als
capable of producing adequate results.

te for a large print.
e of the test can be
cking, setting up, and installation of consumer produgts,

ility of the user interface and interaction (“ease*of interaction”), or

of interaction.

ility of the product as a whole (“overall usability”: the extent to which the product enables t}
to achieve their overall goal with effectiveness, efficiency, and satisfaction).

2 The effectiveness of achieving the goal of using an alarm clock to be woken in the morning cou

1 Ifthe goalis to use a camera to take photographs that can be used\for large prints, the user has f
successfully interact with the interface and the quality of the image generated by the camera needs

. If a product reliably produces results of ac¢éptable technical quality, it is sufficient to just test the

d

[S

e

(0]

1S

d

Scope of test Interactions Goals Assumptions
(success criteria)
Unpacking, setting up,.and Unpack the clock and set |Clock unpacked, None
installation the current time working, and set to
the correct time
Usability|of the'user interface  |Set the alarm hours and |Alarmis correctly |When the alarm is cor-
and interfaction (ease of interac- |minutes for a specified set (usability of the |rectly set, it will keep time
tion) time and turn on the user interface) and always sound at the
alarm on the clock specified time. Alarm is
sufficiently loud to wake the
user.
Usability of the product as a Not specified Alarm sounds at the |None
whole specified time and

wakes the user

The usability of an alarm clock for the goal of being woken in the morning could be tested by finding out

whether,

after setting the alarm, the user is woken at the specified time in the morning.

Alternatively, if it is known that when the alarm is correctly set, it will always sound at the specified
time and will be sufficiently loud to wake the user, measuring the usability of interaction with the user

8
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interface by observing whether the user correctly sets the time and turns the alarm on is sufficient to

be confident of the usability of the product for the goal of being woken.

So if the alarm clock is known to have the required technical quality, testing the usability of interaction
with the user interface is also a test of the usability of the product. If the technical quality of the alarm
clock is not known, the usability of interaction with the user interface does not provide a guarantee of

the usability of the alarm clock for waking the user up.

5.4 Validity and reliability

The design of user-based tests should pay particular attention to ensuring that the results wil

— walid, i.e. that the data that have been gathered are, in fact, measures of what the test int]
measure (i.e. they are appropriate measures of usability), and

— reliable, i.e. that the test would produce consistent results if it were repeated:

tq predict the usability of the tested product.

The test method specified in Clause 6 incorporates good experimental’practice designed to 1
the validity and reliability of the results. It is particularly important that a representative §
upers takes part in the test if the results are to apply to the intended user population.

5|5 Ethical issues

Aqy test involving human participants should implement good practice in addressing ethical i3
NPTE1 Some countries have human subject reséarch legislation. Many organizations follow ef
g vernance of experimental work. The aim of such codes of practice is to safeguard the welfare and

those involved, including the participants and other people who could be affected by the test, as w
vestigators.

—-
=

I} particular, the design and conductof tests should ensure that the rights and safety of indivi
protected. For example:

— No test should demandrexcessive levels of physiological or mental effort.

NPTE 2  This is of partictilar importance when tests involve participation by older people or pe
djsabilities.

— The privacyof-+the individuals involved should be safeguarded.
— The confidentiality of any data collected should be maintained.

— If somie user groups are thought to be vulnerable, for example, children, older people, or pe
disabilities, special care should be taken to establish that their rights have been protected

be

ended to

Alvalid and reliable test provides the basis from which one can justify that the results can be generalized

naximize
ample of

sues.

tablished

ocedures and regulations. A number of professional organizations have codes of practice for the ethical

rights of
ell as the

Huals are

bple with

ple with

— Fartcipants should be provided with suificient information about the purposes and condu

ctof any

study to enable them to decide whether to participate or not on the basis of this information.

— Participants should be entitled to withdraw from participation at any stage.

6 Test procedure overview

To measure usability and/or accessibility using the summative test method in Clause 7, the following

activities shall be carried out.

NOTE As there are interdependencies, some of the activities may need to take place in parallel.
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a) Define the purpose and scope of the test (see 7.1).

b) Identify the product(s) to be tested (see 7.2).

c) Specify the goals to be included in the test (see 7.3.2).

d) Specify the user group(s) to be used for testing (see 7.3.3).

e) Consider whether to use the selection of user test groups to assess accessibility (see 7.3.3.4).

f) Specify environmental characteristics (see 7.3.4).

g) Chedk that product is compatible with the user characteristics and goals (see 7.4).
h) Iden
i) Detgrmine the number of participants required for the desired confidence level (see%5.3).
j)  Recruit a sample of users (see 7.5.4).

k) Confligure the product (see 7.5.5).

1)  Spea
m) Est:Ilish the test procedure (see 7.5.7).

n) Cre

0) Assd
p) Calc
q) Prep
7 Tes
7.1 Pu
The type
included

shall be dlefined to enable an appropriate test to be designed that provides the required information.

7.2 Pr

Identify
responsi

If any of

Lify the relevant measures (see 7.5.2).

ify test scenarios and goal criteria (see 7.5.6).

e the test environment (see 7.5.8).
ss whether the criteria for goal achievement have beenymet by individual users (see 7.5.10).
1late the results (see Clause 8).

are a full report and, if required, a short summary (see Clause 9 and Annex F).

 method

rpose and scope of the test

of usage of the product tg be tested shall be identified and, whether testing for accessibility fis
shall be decided (see 7Z3:3.4). The purpose of the test (see 5.2) and scope (see 5.3) of the tept

pduct(s) to betested

the specifi¢~product(s) and version(s) to be tested and, if appropriate, the organizatign
ble for theprovision of the service supported by the product.

the"products to be tested do not have product certification, it will be necessary to ensure that

they are

safe for the participants to use.

EXAMPLE Issues could include electrical safety, sharp edges, or small loose parts when testing with children.

7.3 Context of evaluation

7.3.1 General

The context used for evaluation shall be specified. This context and the goals to be achieved should be as
close as possible to the actual or intended goals and context of use for specific user group(s).

NOTE 1

10

More information about the context of use can be found in ISO/IEC 25063.
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NOTE 2  If detailed information is not already available about the current or intended context of use, this will
have to be obtained. For example, if a test is being carried out by or on behalf of a manufacturer, the manufacturer
might already have this information.

7.3.2 Specify how goal achievement will be measured

7.3.2.1 Scope of goals

The measurement of usability can focus on (1) whether the users can successfully interact with the
interfaceofthe prndur‘t, or (7) whetherthe prndur‘f asawholemeetsthe ucabi]ify f‘rifnri:\’ or (Q) whether

the installation and setting up of a consumer product meets the usability criteria (see 5.3).

~

3.2.2 Specify the users’ goals
The main purpose(s) of use of the product shall be identified.

The user goals to be tested shall be defined. The goals need to be defined in conjunction with the
dentification of user groups (see 7.3.3). Different user groups can have different goals.

—

For the goals to be used for testing, it shall be possible to

- identify typical contexts of use that are representative of the use of the product for that gdal, and

- identify criteria for successful achievement of the goal.

The achievement of a goal can depend on the achievement of sub-goals.

53|

KAMPLE1  The goal of watching news on TV could depend on achieving the sub-goals of turning the 'V on and
glecting an appropriate channel.

%)

There is sometimes more than one way of achieving the same goal.
EKAMPLE 2 Arecording could be located, €ither by date and time or by name.

During first use of a product, installation can be a main goal. Once installation is complete, it vould no
Idnger be a main goal.

The users’ goal(s) and the context of use of the product shall be identified based on an understanding
of the users’ needs, for example, based on information gained from the users, customer, or|supplier.
When testing the main goals (see 5.3.1), the goals that are tested shall include the most frequent and/or
ithportant types of users and user goals and the statement of results shall explain how the mpin goals
wlere identified.

NPTE1  Whentesting a walk-up-and-use product, the organization responsible for the operation of the product
oy the provision'of the service might be able to provide a breakdown of the frequency and characteristics of the
trlansactions expected to be performed using the product.

The goals and context of use to be tested shall be for outcomes that a user would reasonably exgect to be
able'to achieve in that context of use when using the product for one or more of the purposes specified
by the manufacturer.

If when testing several products one or more of the products does not provide functionality to support
one or more goals or contexts of use to be used for testing, these goals or context(s) of use shall not be
included in the test tasks used for these particular product(s), but information about the lack of support
shall be included in the report.

NOTE 2  This situation can occur when carrying out comparative tests using several products with different
ranges of functionality.

© IS0 2013 - All rights reserved 11


https://standardsiso.com/api/?name=1f0211ae7c1fa0982443774f0b7cf03a

ISO/TS 20282-2:2013(E)

EXAMPLE One of the identified main goals of use of a mobile phone is being able to use a phone in a wide
range of environments, including a moderately noisy environment, so this environment could be included in a
comparative test even if the sound quality of one phone was insufficient for it to be audible in this environment.
The phone that does not have sufficient sound quality is not to be included in the tests task for that context, but its
inadequacy is reported.

7.3.2.3 Establish criteria for test goal achievement

The test goals shall be expressed in terms of the intended outcomes. When measuring overall usability,
the goals shall be described independently of the means by which they are achieved.

EXAMPLE1 A goal for an oven is to have the oven heated to a specific temperature. A goal for a ticket machixl)e
could be o have obtained the cheapest return ticket from London to Manchester valid for the desired dates and
times of tfavel.

The critgria for adequately complete and accurate goal achievement shall be specifiedqnla verifiable
way. The|criteria for what constitutes successful achievement of a goal shall as closely as|possible mat¢h
the criteria that would be applied by a typical user, rather than any constraints of the’technology. For
some prgducts, there might be only one acceptable result (for example, to have ajpackage opened). FIr
others, there could be a range of outcomes that are acceptable (for example, accuracy of the temperatuye
of an oven or dryness of clothes).

If an ovetall goal can be partially achieved, the criteria for achievement gfithe sub-goals that contribufe
to the overall goal shall be specified.

EXAMPLE 2 A goal when using a camera could be to have a photo of.a distant object in low lighting. The bejst
photo wopld be obtained using full zoom, anti-shake, and no flash. Notimaking one of these settings could reduge
the qualitly of the photo so each of the sub-goals is assessed separately.

Since sufcessful completion is the criterion, alternative methods to achieve the goal(s) (including
errors that are successfully corrected) shall be included‘as positive results unless the means used haye
undesiraple consequences, such as posing a risk to\the well-being of the individual or causing damage
to the prpduct.

7.3.2.4 |Establish criteria for sub-task outcomes
Goals anf tasks can be decomposed into-sub-goals and sub-tasks.

The sub-task outcomes that needto-be achieved in order to use the product to achieve the goal(s) shall he
identifiefl to assistin planning-thetest and interpreting the results. The identification of sub-tasks could
be based|on information previded by the manufacturer, analysis of the product, and/or observation ofja
represenftative sample of¢potential users.

7.3.3 Ypecify thewuser group(s) to be used for testing

7.3.3.1 | General

Identify thetange of actual or potential users of the product. For consumer products, this should include
both existing and new users, as appropriate. Different user groups may use the product to achieve
different goals.

NOTE Some products are aimed at specific segments of the population (e.g. people with a particular hobby or a
marketsegmentrelated to income or age group) or may be in a family of related products for different market segments.

It is important to consider people who are towards the end of the range of user characteristics within
the user population (see 7.3.3.4), especially for walk-up-and-use products and other products made
available for use by the public. In particular are the following:

— users whose physical and cognitive capabilities are towards the ends of the range (for example,
body dimensions, strength, biomechanical abilities, visual abilities, or auditory abilities), especially
older users, and
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— users whose cognitive characteristics are towards the ends of the range as a result of particular
knowledge, experience, culture, literacy, or language.

A decision shall be made whether testing will include the whole range of users or whether a subset of
these users is relevant to the aims of the testing.

Users with the widest possible range of characteristics and capabilities (within any subset) that
are relevant to the testing should be tested (taking account of accessibility, see 7.3.3.4), and if any
characteristics are expected to have a major impact on usability, each user group or contextual condition
should be tested or analysed separately (see Annex C).

~

3.3.2 User characteristics

The characteristics that differentiate the people in the selected user groups and that are expected
tq have a significant effect on usability shall be identified, taking account of thefser charagteristics
explained in ISO 20282-1, Clause 7, and summarized below (see C.2).

For those user groups to be included in the testing, the following information is needed:
— Which user characteristics could affect the usability of what is bejng tested?

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

— Whatis the expected distribution of each relevant user characteristic?

a] Psychological and social characteristics

el
.

is important to establish what cognitive characteristics or capabilities (such as knowleédge and
xperience, cultural differences, and literacy and laniguage) are likely to have a major effect on fisability.
his may be done by expert assessment, collection-of actual usage data, or empirical studies to|evaluate
the effect of different user characteristics.

=R

b} Physical characteristics

]

dentify whether the product requirés particular physical characteristics (such as body dimensions,
sfrength and biomechanical abilities, visual abilities, auditory abilities, or handedness). Either prior
tgsts of users near the expected.limits or the use of existing sources of data on the range qf human
characteristics may be used-fo'establish whether the intended range of users can use the prodyct. If the
npmber of people who canhaet use the product represents an unacceptable proportion of the jntended
upers, a user-based testis;ihappropriate (see 7.4.2).

EKAMPLE1  Existing“data could be used to determine the size of text required for legibility by particular
sggments of the pepulation or the height required to reach the controls of a vending machine.

c] Demographics

melphysical, psychological, and social characteristics, but other differentiators (such as experience

Demographics such as age, gender, and socioeconomic status provide a convenient way of grouping
S
v£th particular types of products) can be more important.

EXAMPLE 2  The user population of a mobile phone are expected to be 80 % English speaking, 10 % French
speaking, and 10 % who speak other languages. It is assumed that all the users will have prior experience in using
mobile phones to make phone calls.

7.3.3.3 User groups

Decide whether the characteristics of the intended or actual user groups identified in 7.3.3.1 divide
users into distinct categories that will have a major impact on usability (see C.2).

EXAMPLE1 A global productis tested using separate groups for each nationality or language.
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It is important to decide whether to test first-time users and/or people with previous experience. Even
with a new product, people could have experience with similar products or a similar previous model so
the type of relevant previous experience needs to be defined.

EXAMPLE 2  When testing a global positioning system (GPS), separate groups of users with and without
experience with this kind of application are tested.

NOTE For setup and installation and for products used occasionally, it is appropriate to test first-time use.
But for a product primarily used regularly, it could be better to test users after initial practice sessions.

7.3.3.4 [Selecting user groups to assess accessibility

The sele¢tion of the user groups to be used for testing can provide information about the accessibility
of a product.

If the prpduct to be tested is walk up and use or a product made available for use by ®he’ public arjd
when thg product is intended to support people with the widest range of characteristies and capabiliti¢s
whose physical or psychological characteristics are towards the extremes of the range jwithin the generpl
populatipn, groups representing each extreme that is expected to have a significanbimpact on usability
shall be gelected for testing.

General demographic trends should be taken into account; for example, wheéxrethe population is generally
ageing, dlder people should be included unless the product specificationactively excludes them.

Instead ¢f testing a sample from the general population, test groups are selected from those that afe
most lik¢ly to find it difficult to achieve specified goals, in particular, goals relating to effectiveness.|A
positive fesult for effectiveness would usually also be valid for;the members of the general populatign
that are less likely to experience difficulties (see C.5).

EXAMPLE1 Preliminary tests of an electronic voting machine have shown that it can be used successfully
by peopld who are not at the extremes of the range of characteristics and capabilities that could influence thdir
ability to|use a voting machine. To provide additional .assurance that it can be used by the full range of peopje
who are glligible to vote, the tests are repeated with twe subgroups, one with limited physical capabilities and the
second a group over the age of 75 years with no computer skills.

EXAMPLE 2  Packaging is intended for use’by-people from the age of 8 years to 90 years. There is a particular
interest in whether it can be opened by older people whose physical strength and sensory capabilities are likely
to be less|than those of younger users. Tests are carried out on a sample of users aged 65 years to 90 years. If the
test groui is successful in opening thé packaging, it is predicted that the younger members of the user populatign
will also e able to open it.

NOTE 1 | The benefit of thistapproach is that if testing can be restricted to samples from the extremes of the
population, the total number of participants can be reduced while still obtaining a relatively high degree pf
confidende normally associated with more participants.

NOTE 2 | If the purpose of the test is to predict overall performance, tests on the full range of potential usgr
groups wpuld beneeded.

Claims fgr the accessibility of a product shall be specific to the characteristics of the people involved In
the testihg—For example, having established that a product is usable by people with a limited level] bf
acuity, this cannot be used to claim that it will be equally usable by people with colour deficiencies. Any
statement about the accessibility of a product shall be accompanied by details of the user population of
which the sample of participants is representative.

7.3.4 Specify environmental characteristics

The main environments in which the product is (or is intended to be) used for the selected users and
tasks shall be identified. Those attributes of the physical, social, or technical environment that are
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likely to have significant effects on the effectiveness, efficiency, or satisfaction with which goals can be
achieved shall be specified.

EXAMPLE The camera could be used at night where there might be no other illumination. The temperature
ranges from -5 °C to 40 °C.

7.4 Check that the product is capable of achieving the intended goals for the intended
users

ssful

br each goal to be tested, a check shall be made that the product is capable of producing resultq that can
lequately satisfy the needs of the users. Simple goals can be checked by inspection [esg. that agn on/off
yitch performs correctly). For more complex goals (e.g. that an alarm is loud efieugh or that an oven
heats to the indicated temperature), the check shall be based on one of the following:

gpal achievement
F
a
s

Documentation provided by the manufacturer states that the performance of the product meets
established technical standards.

b] Carry out technical tests based on International Standards orZother published criteria [for what
constitutes acceptable quality (e.g. that the controls in a lift aré.within the reach envelope for people
in wheelchairs).

c] Carry out expert assessment of the technical quality,” where possible, based on Intefnational
Standards or other published criteria for technical results that fall within an acceptable rgnge.

d) For installation and setup, an expert can checkthat the product can be installed and set yp in way
that would adequately meet user goals.

Iflnone of the above sources of evidence is available, testing achievement of the goal is outside thg¢ scope of
this part of ISO/TS 20282 and the absence of evidence for support for this goal shall be included in the report.

et

flas a result of the checks above, anygoals cannot be achieved adequately with the product, they shall
e excluded from the testing of the gverall usability of that product.

o

7|4.2 Check that the product is compatible with the characteristics of the intended user|s

A|check shall be madethatthe intended user groups can, in principle, operate the product, e.g| that the
controls are within physical reach and/or that users have essential prerequisite knowledge.

DTE1  SomedSer'groups, such as older or disabled users, might use alternative modes of interactiojn.

13.2.2 willnot be possible for some members of an intended user group, information about the absence

N

Where inspéetion of the product indicates that successful attainment of any of the goal(s) identified in
7.

of support for this goal shall be included in the report.

NDTE 2  Alternatively, it might be appropriate to reconsider the design of the testing.

NOTE3 ISO/TR 22411 contains ergonomics data and knowledge about human abilities for older persons and
persons with disabilities on which such inspections can be based.

EXAMPLE The intended user population for a ticket machine includes a specific subgroup of intended users:
children from the age of 8 years with a criterion for successful goal achievement 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 enable 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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7.5 Design and perform the test

7.5.1 General

One test session can include tests on different products, users groups, and/or goals and may involve
more than one task. The measures described in the remainder of 7.5 are those that need to be identified

for each task.

7.5.2 Identify the relevant measures

7.5.2.1 | General

The reqyired measures (in bold) and examples of optional attributes that can be measuredyare givgn
in Table [L.
Table 1 — Examples of measures of attributes of usability
Attribute Objective measures Subjective measures

(questionnaires)

Effectiveness

Success rate

Perceived ‘suecess

Efficienc):
a) resourges utilized

Task time, Cost of performing the task

Perceived time, Perceived cost

b) demanfd on human
resourced

Cognitive or physical effort
Consequences of mental workload (e.g.
secondary task performance)

Pérceived mental effort

Perceived physical workload

Satisfaction

Psychophysiological measures [e.8,
galvanic skin response (GSR), piipil dila-
tion]

— not well established as,they are
unreliable

One can measure'potential conse-
quences of satisfaction, e.g.:

— reuse of.the product or service
— purchase of the product or service

— ¢hange in brand

Satisfaction with the task achieve-
ment or with the product
Satisfaction with task time

Measures of pleasure
Measures of user experience
Measures of trust

Measures of comfort

Propensity to recommend

The relagive importance of different measures will depend on the type of goal(s) and the context of us

7.5.2.2 | Effectiveness

Effectivgness shall be measured by the success rate: the percentage of users who successfully achiey

each goa| of'use of the product (see 7.3.2.3).

e

NOTE If more time 1s taken than the maximum permitted task time, then the task 1s categorized as

unsuccessful (see 7.5.2.3).

The participants’ perception of success (perceived success) should also be assessed for tasks where
there could be any uncertainty.

7.5.2.3 Efficiency

a) Resource utilization

The time taken to achieve the goal shall be measured.

16
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To enable task timing, the criteria for task completion shall be specified. This should include a statement
by the users that they believe that they have completed the task. Task time measurements shall only
include time to perform the task itself, not the time to read and comprehend the task instructions.
Timing should start after the user has read the instructions and at the point that information on the
interface is presented to the user. The test task instructions shall be available to the participant for
review during the task performance.

A maximum amount of time allowed for successful goal achievement shall be established. This time
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 pre-tests and the maximum time
a}}:wed to users before they are categorized as having failed should be at least three times the ¢xpected

time. Task time measurement should stop if more time is taken than this maximum time arnd| the task
shall then be categorized as unsuccessful.

Cpst of performing the task: Although time is the most commonly measured)fesource,|in some
circumstances, other resources that cost money can be important (such as the costofa mobile phione call).

Perceived time, perceived cost: It could be important to know the users’ imptession of the timfe or cost.
Demand on human resources

b
Cpgnitive or physical effort shall be measured when the task makes-a significant demand on ¢ognitive
or physical resources.

Physical effort: For physical controls, there will be an optimal level of physical effort and a maximum
a¢ceptable physical effort that could be measured objectivély or subjectively.

Mental effort: In addition to maximum acceptable mental effort, there can also be a minimum/|for some
dsks (for example, to maintain interest). Mental effort is most commonly measured by a questjonnaire.

715.2.4 Satisfaction

Operall satisfaction for all the goals inclided in the test shall be measured immediately at the end of
t¢sting using the Smiley scale in E.1, SYS can also be used.

NPTE1 The Smiley scale has the-advantage that it is simple and fast to administer and widely used in
cgnsumer research.

NPTE 2  The SUS scale is'widely used in usability research and, as it has 10 questions, is likely tq be more
rdliable. The distribution-ef results for different types of products is available.[24]

Measures of satisfaetion can include overall satisfaction with the product, satisfaction with specific
fdatures of the product, satisfaction with the adequacy of goal achievement, and enjoyment of fise.

When more than one task is tested, if it is appropriate, satisfaction should be measured for eadh task as
wiell as foroverall usage (see E.2).

NPTE3" Measuring satisfaction after the whole test will more accurately capture the users’ overall injpression,
whit® measuring satisfaction after each task (for example, with the Smiley scale) will produce a more{ accurate
assessment of the users’ satisfaction with each goal or task.

When other aspects of satisfaction such as the users’ experience, pleasure, or trust are important, more
specialized scales can be used as well. When a published and validated questionnaire exists, this should
be used because it will produce more reliable results than an ad hoc questionnaire.

NOTE4  The consequences of satisfaction can include influencing behaviours such as purchase or reuse of a
product or brand loyalty.

7.5.3 Determine the number of participants required for the desired confidence level

To reduce the effect of any sampling error, a minimum of 10 representative participants shall be used for
each user group tested (see C.3).
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The required statistical confidence level (confidence that the result has not occurred by chance) shall be
identified. The degree of confidence needed will depend on the type of test and the purpose. The higher
the required success rate and the higher the confidence, the more users will be required.

NOTE In scientific work, it is usual to require at least 95 % confidence to draw a conclusion, but for some
business purposes, a lower degree of confidence (such as 80 %) could be sufficient[21] if the 20 % risk of an
incorrect conclusion can be accepted.

EXAMPLE1 The International Standard for child-resistant containers, ISO 8317, requires that 75 % of children
are unable to open a container, with 95 % confidence.

EXAMPLE 2  Table D.2 shows that to be 95 % confident of an 80 % success rate, with a sample of 14 users, all pf
them woyld have to be successful or 20 out of a sample of 21 users would have to be successful. Table D.1 shows
that if 80 % confidence is sufficient, samples as small as 4 could give 80 % confidence of an 80 % success)rate.

7.5.4 Recruit a sample of users

A sampl¢ (or samples) representing the intended or actual user group(s) shall be reeruited (from the
user popjulation identified in 7.3.3) to take part in the test. The sample(s) of users.shall be selected {o
model thle distribution of relevant user characteristics within the specified uset'group(s) (see C.4). The
sample(g) should have a distribution of values or attributes of the relevant usér characteristics that is s
close as possible to the intended or actual user group(s) identified in 7.3.3:

NOTE1 | Many general, physical, and psychological characteristics (such~as strength, visual acuity, and
cognitive|capabilities) can be adequately sampled through demographi¢-variables such as age and educatiop.
However,|this approach will not account for factors such as specific disabilities, relevant previous experiende
specializgd knowledge or skills, and culture. Such groups can be selected based on the product and the interfage
requiremgnts for successfully interacting with the product and tested separately (see C.1).

EXAMPLH An alarm clock requires manual dexterity to ‘eperate the controls and a reading age of 12 yeafs
to undergtand the instructions. These relevant user characteristics are sampled by recruiting users with|a
represenflative distribution of age and educational attainment. Only 5 % of purchasers are expected to haye
previous pxperience with this type of alarm clock, and-as the task of setting the alarm is expected to be mu¢h
more difflcult for those who do not have this experienee, only people without previous experience will be testefd.

Test parficipants shall not be from the testing or manufacturing organization unless the product fis
to be usg¢d within the organization, in which case test participants shall not be from the development
department. Efforts should also be made to recruit outside family and friends as they may be biased.

NOTE 2 | Participants that are faniiljat with the technology domain and/or the design and development procefps

possess kinowledge and skills that,répresentative users do not. Including them in a study could compromise the
study’s vqdlidity.

7.5.5 (onfigure the product

]
(s

The versjon of theproduct thatis tested shall be recorded. Evaluation shall be conducted with the produ
being us¢d in conjunction with any other equipment or materials that are normally involved in its use

Brand canchave a major influence on satisfaction so if it is appropriate to reduce the influence of brard

&1 ] < il < ] 111 ol
on results;threbrandofthe proauctsnourt e e

The product should be installed in the appropriate configuration (usually the default configuration as
delivered), or for installation and setup, it shall be provided as it would typically be received by the user.

When the test commences, the product should be set in a typical configuration that would be
experienced by users.

EXAMPLE Using a mobile phone with its default settings or using a TV recorder placed under a TV. For
installation, a mobile phone is provided in a box with associated documentation. An oven is provided professionally
installed in a physical housing connected to gas or electricity, but without configuration of the clock or other controls.

Any instructions that are provided with the product shall be made available to the users, unless the
purpose of the test is to test the usability or accessibility without instructions.
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.5.6 Specify the test scenarios and goal criteria

A test scenario shall be specified for each goal that is to be tested.

A test scenario is an instance of the context of evaluation describing a situation in which the participant
is requested to achieve specific goal(s) in a particular environment.

T

he test scenario shall include a precise statement of the goal to be attained (see 7.3.2).

EXAMPLE1 Make a phone call to 01509 123456 using this telephone.

E
F

e

u

a

b)

It{is sometimes possible to set criteria for acceptable task time,[27] for example, baséd on how

time shall be specified for each task (see 7.5.2.3).

Iflthere is more than one goal to be tested, it will be necessary to decide‘the order in which {

this shall be the order for testing. If no normal sequence exists, testing in one fixed sequencg
ayoided in order to avoid arbitrary order effects. In this case, thelorder should be systematicallly varied

c] Those conducting the test shall note the time taken to achieve each goal. If the user reg

KAMPLE 2 Set up a mobile phone for first use.

br each test goal, the criteria for goal attainment shall be identified (see 7.3.2.3), togetherwith
tablishing whether it has been achieved.

ser would expect it to take to achieve the same goal using a different product. The'maximum aq

‘e to be undertaken. In general, if there is a normal sequence in which tasks would be ung

- assigned randomly for each person tested.

5.7 Establish the test procedure

A written script shall be prepared for each taskigoal, containing instructions that are pre;s
each user. The script shall include a description of the scenario within which testing is tak
(e.g. taking a photo at a family gathering)<and shall state the particular goal and the c
which apply to it. No hints shall be included on how to achieve the goal or which features to
script should contain all possible infarmation that the user needs to perform the task. Par
shall not be required to read any product instructions that are provided (see 7.5.5).

Users shallnotbe given any hifits'or assistance from the personnel conducting the test, butd
on the purpose of the test,the instructions that come with the product may be provided.

maximum amount-of-time allowed without attaining the goal, they shall be asked to stq
appropriate, moy€e-on to the next goal.

The nature,of-any errors or other difficulties encountered by users may be recorded in
identify uSability problems that can be provided as feedback to design. This could inclu
sub-goalg'were achieved or not achieved, and why.

5.8: \Create the test environment

a way of

long the
ceptable

he tasks
ertaken,
shall be

ented to
ing place
nditions
use. The
ticipants

epending

ches the
p, and if

order to
e which

ronment

T S T ™ TT 22y < 2oy »4 PoOSSToOTCTIre- Tty

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, any variations in environmental conditions that might have
effects on the level of usability achieved should be recorded.

If goal attainment while using the product could be adversely affected by particular environmental
conditions, testing could be carried out in those conditions in order to be ensured of high levels of
usability in all situations.

EXAMPLE1 Normally used in cold weather by people wearing gloves so tested in a cold environment.

Ifthe productis normally used/installed in a stressful environment, this should either be reproduced
in a test environment or a field test used.
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EXAMPLE 2  Testing a route guidance system in heavy traffic conditions.

c) Provide any materials needed to use/install the product.

d) Access may be provided to a helpline or Internet help, if provided for the product.

EXAMPLE 3  Ironing board, notes for a machine, bread for a toaster, clothes for a washing machine.

7.5.9 Pilot test

A Ao Co bl n fiv ot b s oyt g s A b s ln ool b n e lib b nctE ~oy A

When tesgtine

obvious
revision

7.5.10 A

For each
the succe
the asses

a) judg
inaj
b) judg
acce
c) use
8 Res
8.1 Ge
All meas

CIITS o pTotoCTTOT CIICTIT ST O, TIay 1Ty OTIic UT Cvy O Pt OPTC COTITPTIC TC TIIC O STy cCSTCalIrrove

laws with the test design or with the product prior to the full test. A pilot test can result in th
of task scenarios to reduce ambiguity and avoid unexpected problems.

.ssess whether the criteria for goal achievement have been met by individualuseérs

user, success for each goal tested shall be judged by assessing the outcome tafind out wheth
ss criteria have been met (see 7.3.2.3). One of the following methods shall be used for makir
sment:

bment by the test administrator of success by inspection of the outeome, when this can be dor
Falid and reliable way;

ement of success based on a sequence of user actions that are known to reliably result in 3
ptable outcome (see 5.3);

f established technical criteria to assess the quality,of.the results.

ults

neral

res shall be reported with confidence intervals (see Annex D).

If claimir]lg that a requirement has been.met, the statistical level of significance shall be stated.

If maki
products

8.2 Gd

If measui
the same

Otherwi
why, and
goals shz

g a comparison between-products, the statistical significance of any differences betweg
or other conditions shdll pe stated.

als

ing the usability-of the whole product, and if all the main goals of the product have been tested wif
results (pdss-or fail), the report may make an overall statement about the usability of a product

be, if nmiore than one goal is tested, the test results shall specify which goals were tested ar
reSults shall be given separately for each goal. When comparing products, either the ma
1Ibe identified and used as a basis of testing or the goals used for testing shall be stated wif

e

23
g

S

h

an explanation of why they were selected.

8.3 Effectiveness

Theresult(s) reported shallinclude the percentage of users successfullyachievingeach goal (successrate),

together

EXAMPLE

with the confidence intervals, as specified in Annex D.

confidence that at least 82,1 % of the intended users will be successful.

20

11 out of 12 users achieved the main task goals of use of the product. It is estimated with 80 %
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8.4 Efficiency

The result(s) reported shall include the geometric mean timel29] taken by users who successfully
achieved the specified goal(s), together with the confidence intervals.

NOTE The geometric mean is the mean of log-transformed data, transformed back to the original scale.

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

Additional measures of efficiency (see 7.5.2.3) may also be reported.

8|5 Satisfaction

The result reported shall include the mean[30] Smiley scores (see Annex E) together with the
confidence intervals.

9 Report
Alfull report of the results shall be prepared using the format specified in Annex F.

NPTE A full report provides the information necessary to make future comparable tests.

p—

fla shortversion of the reportis provided, it should include the information in the executive summary in F.2.

h—

flall the main goals of the product have been tested with similar results, the statement may ijclude an
erall statement about the usability of a product.

]

Apy statement of results shall include the followinginformation:

a] goals not supported (see 7.4);

b} ifthe main goals are tested, an explafiation of how the main goals were identified (see 7.3.2.2);

c] ifthe main goals are not being tested, the reasons for selecting the goals being tested (see|7.3.2.2).
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Table A.

Annex A
(informative)

User goals

gives examples of the main user goals for selected products

NOTE It might not be sufficient to only test these main goals if there are other important goals.
[able A.1 — Examples of different products and the main associated user goal(s)
Product Main goal(s) Example sub-tasks Installation’issues
Alarm clgck Get woken at a cer- |Adjust time, set alarm time, Insertion of batteries is an
tain time switch alarm on, switch alarm off |installatiom’and servicing task
Blood pr¢ssure Obtain a measure- Put on, start measurement, take |Insertion of batteries is an

measuring device

ment of blood pres-
sure

reading, take off

installation and servicing task

Camcord

Record a video and
play it back

Insert recording media, take
video, stop, play movie

Cash dispenser

Obtain cash using

Insert card, insert PIN, key.in

Installation is not the responsi-

(ATM) debit card amount, take card, takeymoney, bility of the consumer
recover card
Cassette frecorder |Record and play Insert new cassetté,control levels, |Setting up with a stereo is an
auditory information |make recording;stop recording, |installation task
rewind tape, play tape, adjust
volume, remove tape
CD playef Listen toa CD Insert(D, play CD, select track,
stopCD, eject CD
Dishwasher Obtain clean dishes |Insert dishes, insert detergent(s),
select programme and start
machine, stop machine, get out
dishes
Dryer Dry clothes Insert clothes, select programme, |Cleaning the filter is a servicing
switch off machine, remove task
clothes
Electric eater Héatan area Switch on, select heat, switch off
Electric Hob Gook food Switch on selected hob to specific
temperature, adjust temperature
during cooking, turn off hob
Electric ifon Remove creases Setiron to desired temperature,

from clothes

use iron to remove creases, turn
offiron

Electric mixer

Mix different types
of food

Unravel cord, plug in, insert food
and mixer tool, switch on, mix,
switch off, get food, clean, pack up

Electric plate

To have hot food

Switch on selected plate with
selected heat

Electric oven

Cook food

Heat oven to desired temperature

Fax machine

Send page(s) to a
specified fax number

Insert page, dial and send fax to
number, get back paper

Connection to a phone line and
switching on are installation
tasks

22
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Product

Main goal(s)

Example sub-tasks

Installation issues

F

ire extinguisher

for kitchen

Extinguish burning
liquid

Take extinguisher from place,
activate extinguisher

b) Make a call

Gas hob Heat up food Switch on selected plate, ignite
gas, adjust heat

Light switch [lluminate a specific |Switch on selected room’s light,
location switch off selected room’s light

Locker Put something in Insert money, open locker, store
a safe place and item, close locker, keep key or
retrieve it later code, open locker, retrieve item

Microwave Heat food to an Insert food, select power and time,
appropriate tem- start, take out food
perature

Mobile telephone |a) Take a call Activate phone, activate number

(dial)

<

ending machine

parking rulesin a
specific location

Plackaging Obtain access to the |Make opening, remove surplus
contents packaging
Parking ticket Comply with the Insert payment, remove and-keep

ticket, display ticket in car

hoto camera

Take pictures for
later review

Insert film or storage'media,
switch on, take@im, take picture,
take steps to reyiew picture

Insertion of batteries is an
installation and servicing task

cific number

Product vending |Buy a product Select a product, insert payment,
nhachine get product
Public telephone |Make a call to a spe- |Activate phone (lift receiver),

méake payment, activate number
(dial)

P

ublic coffee vend-

ing machine

Get a single cup of
coffee or a particular

type

Select type, insert payment, get
coffee

b) Make a call

Radio Listen te‘a-particular | Switch on, select station, adjust
radio.station volume, switch off

Refrigerator Stonefood at an Insert food, select appropriate
appropriate tem- temperature, take out food
perature

Room telephéne |a) Take a call Activate phone (lift receiver),

activate number (dial)

ing machine

incoming calls

received call, delete all calls

Sptelliterset-top Watch selected TV~ |Switch on, select station, switch  |Setting up is an installatfion task
bjox channels off
Tetephomeamswer-TRecordamd ptay Ptay receivedtatts; playaspecific TRecording messages betongs to

setting up task

appropriate brown-
ness

switch on, take out bread

Television with Watch selected TV~ |Switch on TV, select programme |Setting up of channels is an
remote control channels and volume with remote control, |installation task

switch off TV
Toaster Get bread toasted to |Insert bread, select brownness,

Vacuum cleaner

Clean an area of floor

Unwind cord, plug in, switch
on, select strength, move brush,
switch off, unplug, ravel cord

Replacing dust bins is a service
task
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23


https://standardsiso.com/api/?name=1f0211ae7c1fa0982443774f0b7cf03a

ISO/TS 20282-2:2013(E)

Table A.1 (continued)

Product Main goal(s) Example sub-tasks Installation issues
Personal video Record and play Switch on, locate programme Setting up with a TV is an instal-
recorder (PVR) videos guide, select programme to be lation task

recorded, locate list of recordings,
select programme, play pro-
gramme, switch off
Transport ticket |Buy an appropriate |Select one adult, one-way fare to
vending achine l|ticketfora journey destination_insert payment get
ticket
Washingjmachine |Clean some clothes |Insertclothing, insert detergent,
using an appropriate |select appropriate programme,
programme start machine, take out clothing
after machine stops, switch off
machine
Water tap Obtain water of Turn on, adjust temperature, turn
required tempera- | off
ture
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Annex B
(informative)

Background to the method

B.1 Difference between formative and summative usability test methods

Stimmative test methods are used to measure how usable a product is. This part of )[SO/T]
that can successfully achieve their goals in actual use. Formative test methods are€ intended tg

uper-based usability test methods typically employ fewer users and involve the’user thinking
the methods do not give accurate estimates of effectiveness, efficiency, or, satisfaction.

B.2 Choice of measures

Tp obtain reliable measures of usability, a summative evaluation’method consistent with ISQ
id needed. This contrasts with typical formative evaluation methods that use a small ny
hrticipants to identify usability problems.

DTE Accuracy is quite difficult to measure; se€; for example, ISO/IEC 25062.

fficiency is defined in ISO 9241-11 in terms of the resources expended in relation to the
nd completeness. For practical purposes, time is the most important resource (and is mo
iffterpreted on its own rather than agia'ratio).

p
E
wjithin the scope of this part of ISO/TR 20282, only-$ticcess rate is used.
N
E
a

Satisfaction is defined in ISO 9241-11 as freedom from discomfort and positive attitudes tow
upe of the product. For usability; the most important component of satisfaction is a positive at]

B.3 Number of users

While small nunibers of users are sometimes sufficient to identify a large proportion of
problems, larger.numbers are required to confidently estimate the population mean for suc
(gee C.3). Larger numbers also make it easier to obtain a representative sample of users.

R 20282

contains a summative test method that may be used, for example, to estimate the petr¢entage pf people

be used

tq understand the strengths and weaknesses of a product in order to improve(its-usability. Fpormative

aloud so

9241-11
imber of

ffectiveness is defined in ISO 9241-11 in terms of accuracy and completeness, but for the simple tasks

nccuracy
re easily

ards the
itude.

usability
Cess rate
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Annex C
(normative)

Recruiting a representative sample of users

C.1 Dg

Decide W
into dist

If there

depending on the purpose of the test.

EXAMPLH

EXAMPLH
separatel

EXAMPLJ

EXAMPLJ
have mor

EXAMPLJ
character
would be

EXAMPLJ
drawn frd
But it wil
represent

If after tg
between
for each

It is imp
with a ng
the type

EXAMPLJ
type of m

a) have ng

rcide whether to divide users into groups

hether the characteristics of the intended or actual user groups identified in 7.3.3 divide-use
nct categories that will have a major impact on usability.

s more than one distinct user group, decide whether to test all or only some’user group

1  Ifthelanguage spokenwillhaveamajorimpactonusability,eachlanguagegroup is tested separate

2 If previous knowledge or experience will have a major impact onusability, each group is testg
.

3 Initial testing might just be to validate usability for one predonmiinant user group.

4  Ifusability is known to be acceptable for the predominarpuser groups, only user groups that cou

e difficulty (such as the elderly or people with disabilities) miight be tested.

5 To assess whether usability and accessibility (for users with the widest possible range
istics has been achieved, user groups drawn from extremes of the range of variance of the characteristi
tested.

6 If information is required about usability for the whole population, one representative samp
m the population could be tested. To maxiniize statistical validity, use as large a sample size as possib
not be possible to draw any statisticalinferences about the usability for any constituent groups th
only a small percentage of the population.

subgroups within one userigroup, the product may be tested again using new samples of use
subgroup.

rtant to decide whether to test first-time users and/or people with previous experience. Evd
w product, peoplécould have experience with similar products or a similar previous model {
of relevant previotis experience may need to be defined.

bbile phene:

veréset up a mobile phone;

sting, inspection of the test data suggests that there could be larger than expected difference

7  Users'0of-a mobile phone are divided into groups determined by their expertise in setting up thiis

'S

n

PR, 133
T

b) have sé

B2 ala ol oo £ diffnvnpnt oo
P o oTIC pPTIoTIC-OT a Ot CT e oT ot

c) have previously set up a similar mobile phone.

Each group will be tested separately, as they are expected to have different results for usability.

Only one

EXAMPLE 8

occasions

26

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

. Only those who have not used the alarm clock before are tested.

A hotel alarm clock is expected to be difficult to set for the first time, but easy to set on subsequent
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.2 Choose sample size

To reduce the effect of any sampling error, a minimum of 10 representative participants shall be used
for each user group.

The larger the sample size, the more accurate the prediction (provided the sample is representative of
the user population). If the results obtained from the initial sample of users are not sufficiently accurate,
additional participants can be tested.

EXAMPLE If the measured success rate is 90 %:

t(q
(g

S

C4

%)

re
E
d
E
th
d
p
d
S

d
T

- For 9 successful out of 10 users, the minimum population success rate with 80 % confidenc
- For 18 successful out of 20 users, the minimum population success rate with 80 % cohfidenc
- For 45 successful out of 50 users, the minimum population success rate with 80.% confidenc

- For 90 successful out of 100 users, the minimum population success rate with 80 % confidenc

.3 Recruit a representative sample of users

ser groups are differentiated by the characteristics of the users, tasks;0renvironments thatare

have a major impact on usability. Within each user group, théve will be many other chara
uch as age or gender) that could possibly have an impact ondsability. A sample that is repre
[ these characteristics should be recruited to take part imthe test. Stratified sampling may b
btain a sample that represents the major relevant charagteristics. If tested in the field, a repre
imple could be constructed by interviewing normal Wseérs to select those to be included in thg

any general physical and psychological characteristics (such as strength, visual acuity, and

ipabilities) that can affect usability can be.indirectly sampled through appropriate dem
hiriables such as age, sex, and educational attainment. Users should be selected to be repre
" these demographic variables and any ether significant characteristics that will not be ad
impled by the demographic variables;

KAMPLE 1  In a multi-ethnic population, users are selected to have a range of cultural backgroun
presentative.

KAMPLE 2 When testing aconsumer product, users are selected to be representative of their experi
fferent brands.

KAMPLE 3  An alarmelock requires manual dexterity to operate the controls and good visual acui
e instructions. These relevant user characteristics are sampled by recruiting users with a reprsg
stribution of agé) eapabilities, and educational attainment. Because 5 % of purchasers are expecte
evious experience with this type of alarm clock and the task of setting the alarm is expected to be nj
fficult for these who do not have this experience, only people without previous experience will be tes|

ratified sampling (see ISO 15535) should be used to distribute users across as many permut
emographic characteristics that are not expected to have a sizable effect on usability as is |
he'preferred combinations of user characteristics can be laid out in a table.

b is 79 %.
e is 81 %.
b is 86 %.
e is 87 %.

bxpected
rteristics
sentative
b used to
sentative

sample.

Cognitive
ographic
bentative
equately

ds that is

ence with

Ly to read
sentative
d to have
uch more
ted.

ations of
bractical.

EXAMPLE4  Table C.1 shows a sample of 12 participants in a user group who have been selected so
include equal representation of the attributes: age in the range of 18 years to 65 years, gender, and level of education.

©
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Table C.1 — Example of a stratified sample

Highest level of education
Age/Sex School Higher education Total
Male Female Male Female
18-33 1 1 1 1
34-58 1 1 1 1
59-65 1 1 1 1
Total 6 12

C.4 Minor user groups

If it is ngt possible to include minor user groups (such as a specific nationality or specific disabilit

because

sample, 4dditional tests may be carried out with separate samples for each group to détermine wheth

member

The com|
that are

the interjded user population, a representative sample should be tested as a separate user group.

NOTE
specific g

C.5 Frequency of participation

If participants are recruited from a database of volunteers, there should be a limit on how frequent

people afe permitted to participate. This is to avoid creating “professional participants”. This could &
based on| the guidelines used in marketing research for focus groups (typically restricting participatic
to twice p year).

C.6 Ngrmal usage data

Data ma

acceptagle) or from data collected automatically from a machine that has been instrumented to log us

actions

NOTE
would be

It would njot includé people who decided not to start the task.

28

'hey constitute a very small percentage of the intended user population withih arepresentatiy

5 of these groups are able to use the product.

expected to have significant effects on usability. If users with these characteristics are part

Foups that are expected to have more difficulty.

/ be obtained from a walk-up-and-use product in normal use, either by observation (if this

nd responses.

Data from logs.could provide good estimates of task time for completed tasks. The success rate da
pfless value;as.it would only record information on people who initiated but did not complete their tas

position of samples for testing shall not include members of user@soups with characteristi¢

If usability is known to be acceptable for most of the user population, testing could be restricted t

)
e
PI

is
br
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Annex D
(normative)

Confidence intervals

.1 Effectiveness

D

Effectiveness is measured as the percentage of users who successfully achieve a goal of tise‘of a
The confidence intervals for effectiveness shall be calculated using the exact binomial stat
Bjbliography). To establish a high success rate with a high degree of confidence requires a larg
of users. Table D.1 gives examples of statistical calculations (using the Adjustéd ,Wald metho
nlaximum number of unsuccessful users required to estimate population suceéess rates greg
75 % and 80 % with 80 % and 95 % confidence using one-tailed test (as thie-hypothesis is only
fdr values that are significantly lower).

NPTE1 TheAdjusted Wald method isused to calculate confidence interyals as this method provides p
values for small samples.[25] [28] [31]

EXAMPLE If 9 out of 10 users are successful, then there is a 95.% probability that the success rate
63 % and an 80 % probability that the success rate is at least 78 %

NPTE 2  These statistics are only valid for random samples with a distribution of test results that app
td normal. It is important that the users are selected randomly, and when stratifying a sample, it is impo
tHe users are selected randomly in each category (seesAnnex C).

NPTE3 A 95 % level of confidence is conventipial in scientific work and where definitive claims
mlade; however, an 80 % level of confidence maybe sufficient for business decisions.

Table D.2 shows that the maximum number of unsuccessful users required to estimate a pq
sficcess rate greater than 80 % with:95 % confidence is

— O users out of 14 to 20 users tested,
— 1 useroutof 21 to 28,

— 2 users out of 30,

—+ 3 users out of40,

— 5 users out of 50, and

— 13 users out of 100.

The-maximum number of unsuccessful users required to estimate a population success ratg

product.
stic (see
e sample
d) of the
iter than
rejected

opulation

is at least

oximates
rtant that

are being

pulation

e greater

than75-%with-95-%cenfidenceis

— O users out of 10 to 16 users tested,
— 1useroutof17 to 21,

— 2 users out of 22 to 27,

— 3 users out of 30,

— 5 users out of 40,

— 7 users out of 50, and

© IS0 2013 - All rights reserved
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— 17 users out of 100.
NOTE4  Examples of other estimates of population success rates are given in Tables D.1 and D.2. In these tables:
Column 1: Number of participants in the test.

Column 2: The maximum number of participants in the test that can be unsuccessful when the purpose of the test
is to show with 80 % confidence that the population success rate is greater than 75 %.

Column 3: For each indicated number of unsuccessful participants, the estimated minimum percentage of people
in the population who can use the product successfully, calculated with 80 % probability.

Column 4f The maximum number of participants in the test that can be unsuccessful when the purpose of the test
is to show with 80 % confidence that the population success rate is greater than 80 %.
Column 5} For each indicated number of unsuccessful participants, the estimated minimum percentage of peopjle
in the population who can use the product successfully, calculated with 80 % probability.
Table D.1 — Examples of statistical calculations of 80 % confidence intervals
1 2 3 4 5
Es_timat ?d popula- 75 % 80 %
tion sufcess rate
Estimated minimum Estimated minimun
No. df users Max. no. of unsuc- population success Magye. of unsuc- population success
cessful users rate gessful users rate
3 0 77,6 %
4 0 82,2 % 0 82,2%
5 0 85,3 % 0 85,3 %
6 0 87,5 % 0 87,5 %
7 0 89,1 % 0 89,1 %
8 0 90,3 % 0 90,3 %
9 1 76,7 % 0 91,3 %
10 1 78,8 % 0 92,1%
11 1 80,6 % 1 80,6 %
12 1 82,1 % 1 82,1 %
13 1 83,3 % 1 83,3%
14 2 759 % 1 84,4 %
15 2 774 % 1 85,4 %
16 2 78,7 % 1 86,3 %
17 2 79,9 % 1 87,0 %
8 2 81.0% 2 81.0%
19 3 759 % 2 81,9 %
20 3 77,0 % 2 82,8 %
21 3 78,0 % 2 83,5 %
22 3 79,0 % 2 84,2 %
23 3 79,8 % 2 84,9 %
24 4 759 % 3 80,6 %
25 4 76,8 % 3 81,4 %
26 4 777 % 3 82,0 %
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Table D.1 (continued)

Table D.2 — Examples of statistical calculati

of 95 % confidence intervals

1 2 3 4 5
Es_tlmated popula- 75 0 80 %
tion success rate
Estimated minimum Estimated minimum
Max. no. of unsuc- : Max. no. of unsuc- .
No. of users population success population success
cessful users cessful users
rate rate
27 4 78,5 % 3 82,7 %
28 5 75,2 % 3 83;38,po
29 5 76,0 % 3 838
30 5 76,8 % 4 .-"80,5 Y
—
&V
( N ~4
40 7 76,9 % 5 W 82,4 Yo
e\
N
50 9 77,0 % AN 81,3 b
o
100 21 75,4 % 16 80,7 Y
\J

1 2 | R 4 5
N
fon succees rate 5% ¥ 80 %
ooruses | Moot | SRR s [
cessful users o rate cessful users rath
+ Cy

10 0 () 751 %

11 N 769 %

12 OO0 78,4 %

13 ~ 0 79,7 %
14 157 o 80,9 % 0 80,9(%
15 ~9 0 82,0 % 0 82,0(%
16 & 0 82,9 % 0 82,9\%
1) 1 76,0 % 0 83,8\%
i 1 77,2 % 0 84,5\%
19 1 78,2 % 0 85,2(%
20 1 791 % 0 85,9 %
21 1 80,0 % 1 80,0 %
22 2 751 % 1 80,8 %
23 2 76,0 % 1 81,5 %
24 2 76,9 % 1 82,2 %
25 2 77,7 % 1 82,8 %
26 2 78,5 % 1 83,4 %
27 2 79,2 % 1 83,9 %
28 3 75,5 % 1 84,4 %
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Table D.2 (continued)

1 2 3 4 5
Es.timated popula- 75 0 80 %
tion success rate
Estimated minimum Estimated minimum
Max. no. of unsuc- : Max. no. of unsuc- :
No. of users population success population success
cessful users cessful users
rate rate
29 3 76,2 % 2 80,4 %
30 3 76,9 % 2 81,0 %
40 5 76,2 % 3 8272 %
50 7 75,9 % 5 80,6 %
00 17 75,9 % 13 80,4 %
D.2 Efficiency
The confidence intervals for efficiency shall be calculated using the’standard error of the mean for tagk

time. If the task time data are not normal, it should be transformed4o’a normal distribution, for examplle,

using a logarithmic transformation to calculate the geometricimean before calculating the standat
error of the mean.

NOTE 1 | The standard error of the mean is the sample standard deviation divided by the square root of the

sample sige.

NOTE 2 | 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 larg
for more ¢liverse populations.

EXAMPL The standard error of the mean'is calculated after a logarithmic transformation and is equivale

to4,2s. The median task timeis 22,2 s sq.the results could be reported asamedian of 22,2 s, with a 95 % probabili
that the tfue value is between 18,0 s and*26,4 s.

D.3 Saftisfaction

The conffdence intervalsfor satisfaction shall be calculated using the standard error of the mean.

d

eI

Ly
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Annex E
(normative)

Examples of satisfaction scales

S
C3

q
a

N
p

L1 Smiley scale

he Smiley scale, which was first brought up by Kunin (1955),[20] has been widely used jn ps
measure emotional aspects of satisfaction and has also been applied in industrial usability

ie-point version of the scale has recently received factor analytical validation and has been g

sted for equidistance by Ruth Jager (2004).[18]

he circles shall be 10,5 mm in diameter and the scale should be used as is stretched over 69 mm
le centres of the extremes.

br users with visual disabilities, these sizes may be increased proportionately.

b use the scale, the faces presented in Figure E.1 shall be uséd as they are, as the convex
ncaveness of every Smiley’s mouth has been carefully seleetéd for equidistance.

“Please tick the face that corresponds most closely with your degree of satisfaction w

SRS ONCRC

Figure E.1 — Smiley scale

he Smileys correspond to the values'=2, -1, 0, +1, and +2. No intermediate measures are allowg
hlues may be given as an arithmetic average.

.2 Satisfaction questionnaires

tisfaction questionnaires are widely used and validated questionnaires with multiple g

ychology
/ tests. A
ositively

between

ness and

th..”

d. Group

uestions

in measure different aspects of satisfaction to produce more reliable results[13] than a sipgle-item

hestionnaire, But-single-item questionnaires such as the Smiley scale, SMEQ,[32] or a Likert
‘e more convenient to administer after each task.

DTE Although satisfaction questionnaires produce ordinal data, applied statisticians have f
hramegric statistics produce meaningful results when analysing satisfaction questionnaires.[30]

g

J

[

scalel26]

und that

07IEC 25010 distinguishes the following aspects of satisfaction that could potentially be me:

sured:

— Usefulness: the degree to which the stakeholder is satisfied with their perceived achievement of
pragmatic goals, including acceptable perceived results of use and consequences of use (using, for

example, SUS[13]).

(using, for example, the System Trust Scale[19]).

— Pleasure: the degree to which the user obtains pleasure from fulfilling their personal needs.
needs can include to acquire new knowledge and skills, to communicate personal identity, and to
provoke pleasant memories. If pleasure is an important issue, a questionnaire such as AttrakDiff[17]

©

could be used.

ISO 2013 - All rights reserved

Trust: the degree to which the stakeholder is satisfied that the product will behave as intended
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— Comfort: the degree to which the user is satisfied with physical comfort (using a questionnaire such
as CCBaselinel22]).
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Annex F
(normative)
Format for test reports
NOTE This format is based on the Common Industry Format for usability test reports (ISQ/IEC 25
Fi1 Title page
The following information shall be provided:
a] title: ISO/TS 20282-2 Test report for usability;
b] product and version that was tested;
c] when the test was conducted;
d) where the test was conducted;
e] date the reportwas prepared;
f] testorganization name;
g) testorganization contact person and contact details.
F|2 Executive summary
This section provides a high-level overview of the test. The intent of this section is to provide
alone summary.
Alhigh-level overview of the test shall be provided, suitable for reading by a wider audience, which
a] name and description efithe product,
b} user group(s), goals), and environment(s) that have been tested,
c] any instructiens-included with the product that were provided to the users and whet
were used,and
d) results.foreach goal expressed as mean scores or other suitable measure of central tende|
confidence intervals.
Fi30 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) parts or functions of the product that were evaluated.

© IS0 2013 - All rights reserved
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F.3.2 Expected context of use

The following information shall be provided:

a) goals tested and how these were selected;
b) intended or actual user groups of the product and how these were identified;
c) for those user groups included in the testing, the following information is needed:
— user characteristics that could affect the usability of the product;
— Trange of characteristics that exists in the intended or actual user group;
— expected distribution of each relevant user characteristic;
— $uitability of product for older users or any other groups with special needs;
d) main environments in which the product is (or is intended to be) used.
F4 Method
F4.1 (General
Sufficient information shall be provided to allow an independeiit tester to replicate the procedur
used in testing.
F.4.2 Rarticipants
The follojwing information about participants shall be provided:
a) any physical, sensory, or cognitive user characteristics that are expected to affect usability;
b) total number of participants tested;
c) user|group(s) that were tested and wihy they were selected;
d) Kkey ¢tharacteristics and capabilities of each user group;
e) howjfparticipantswereselectedand whethertheywererepresentative ofthe essential characteristic
f) any fifferences betweerithe participant sample and the user population;
g) tabl¢ of participants (row) by characteristics (columns), including relevant demographid
expdrience, and-any special needs.
The characteristies shall be complete enough so that an essentially similar group of participants cg
be recrujted;
Characteristiesshotttdbechosentoberetevant to-theprodiet’susabitity:theyshottdatowareadert

g

n

determine how similar the participants are to the user population.

EXAMPLE TABLE

not necessarily cover every type of testing situation.

36
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Gender Age

Linguistic abil- | Physical attrib- | Task experi- | Related products
ity utes ence experience

P1

P2

Pn

e.g. for ‘Gender’, indicate male or female.

45 years) or age catgory e.g. under 18 years, over 65 years) if the exact age is

not

carrying out this type of task.

elg. for ‘Related product experience’, indicate the type and duration ef'any prior experience
similar products.

=y

4.3 Context of product use in the test

The following information shall be provided:

- any known differences between the evaluated context and the expected context of use.

F{#.3.1 Tasks

The following information shall be provideds

a] taskscenarios for testing;

b] why these tasks were selected;

EXAMPLE1 The most frequent tasks, the most important tasks.

c] how these tasks were-identified;

EXAMPLE 2 Observation of consumers using similar products, product marketing specification
d) any task datagiven to the participants;

e] completion criteria established for each task.

F}4.3.2-Test environment

ange (e.g.

known.

user has

with any

Thefollowing information shall be provided:

a) setting and type of space in which the evaluation was conducted;
EXAMPLE1 Usability lab, meeting room, home office, home family room, public hall.

b) any relevant features or circumstances that could affect the results;

EXAMPLE 2  Videoandaudiorecording equipment, one-way mirrors, or automatic data collection equipment.

© IS0 2013 - All rights reserved
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F.4.3.3 Technical and technological environment

If the product needs surrounding equipment or technical or technological facilities to function, this shall
be specified, e.g. cell phone service provider, TV controlled by a remote control.

NOTE

Examples of the technical and technological environment are given in [SO/IEC 25063.

F.5 Experimental Design

F.5.1 Generat

The following information shall be provided:

— meapures for which data were recorded.

F.5.2 PRrocedure

The following information shall be provided:

a) operfational definitions of measures;

b) time|limits on tasks;

c) poligies and procedures for interaction between tester(s) and subjects.

The following information should be provided:

a) sequence of events from greeting the participants to dismissing them;

b) det;lls of non-disclosure agreements, form completion, warm ups, pre-task training, and debriefin
c) verification that the participants knew and understood their rights as human subjects;

d) stepp followed to execute the test sessions.and record data;

e) numper and roles of people who intetracted with the participants during the test session;

f) whether other individuals werespresent in the test environment;

g) whether participants were paid or otherwise compensated.

F5.2.1 [Participant general instructions

The following information shall be provided:

a) instfuctions.given to the participants (here or in an Appendix);

b) instfuctions on how participants were to interact with any other persons present, including ho

they

were to ask for assistance and interact with other participants, if applicable.

Jq

W

The following information should be provided:

a)

confirmation that participants knew and understood their rights as human subjects (with the text

of th

e consent form included in an Appendix).

F.5.2.2 Participant task instructions

The following information shall be provided:

— taskinstruction summary.

38
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F.5.3 Usability measures

The following information shall be provided as specified in Clause 7:
a) measures for effectiveness;

b) measures for efficiency;

c) measures for satisfaction.

The relative importance of each measure may be explained

=1

6 Results

6.1 General

E
The following information shall be provided in sufficient detail to allow replication of the dat
nlethods by another organization if the test is repeated:

>

<)

I

data collection and scoring;

b] datareduction;

EXAMPLE1 How data were collapsed across tasks or user groups.

c] statistical analysis.

EXAMPLE 2 How any significant differences were calculated.

The following information shall be provided:

— tabular performance results per task orwuser group including the confidence intervals.

hrious graphical formats are effective i’ describing usability data at a glance. A variety of
e used effectively to show comparisons of expert benchmark times for a product versus
hrticipant performance time.

\%
b
p
Fl6.2 Performance results
A
T

h scoring

blots can
he mean

table of results may be presented for groups of related tasks where this is more efficient and makes sense.
he following inforniation should be provided:
a] summarytable(s) of performance results across all tasks;
b) graphical presentation of performance results.
EXKAMRLE TABLE
USer # TasK success TasK time (min) Satisfaction score
1
2
N
Mean
Confidence interval
Min.
Max.
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E7 Appendices

The following information shall be provided:

a) participant general instructions (if not in the body of the report);
b) participant task instructions.

The following information may be provided:

— releasenotes pr]nining ar llpdnring the test results

40
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