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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 witf ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commissign (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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

In exceptignal circumstances, when a technical committee has collected data of @-different kind from that which is
normally published as an International Standard (“state of the art”, for examplé€), it may decide by a simple [majority
vote of its participating members to publish a Technical Report. A Technical Report is entirely informative ip nature
and does ot have to be reviewed until the data it provides are considered-te be no longer valid or useful.

Attention i$ drawn to the possibility that some of the elements of thisi\Technical Report may be the subject ¢f patent
rights. ISQ shall not be held responsible for identifying any or all such patent rights.

ISO/TR 16982 was prepared by Technical Committee ISO/TC-159, Ergonomics, Subcommittee SC 4, Ergbnomics
of human-gystem interaction.

iv © 1SO 2002 — Al rights reserved
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Introduction

There is a growing emphasis on “human-centred design” as an essential part of the development of computer
based systems. 1SO 9241-11 and ISO 13407 provide “guidance on usability” and “on human-centred design
processes for interactive systems”. ISO 13407 provides general guidance and four main conditions to make a
product (hardware and software) “human-centred” but does not address specific methods.

The purpose of this Technical Report is to help project managers make informed decisions about. the choice of
usability methods to support human-centred design as described in ISO 13407 (with support from-hunman-factors
speciali$ts, as appropriate). It is not its aim to turn the project manager into a human-factors specialist.

This teghnical Report provides an overview of existing usability methods which can be\Used on theirf own or in
combination to support design and evaluation. Each method is described with its advantages, disadvantages and
other faftors relevant to its selection and use. These include the implications of the‘project's stage in the life cycle
for the ghoice of method.

Since the appropriateness of individual methods is dependent upon the design activities being undertaken, it is
necessgry to relate them to the design process. ISO/IEC 12207 is used to provide the basic framewaqrk against
which the suitability of the methods is assessed.

Annex A provides a template for practitioners, annex B gives real\life examples when filling in this template and
annex ¢ provides detailed additional methods and techniques.

© ISO 2002 - All rights reserved \Y


https://standardsiso.com/api/?name=6b55b7f84e1c0b0fb22e356109c84a82



https://standardsiso.com/api/?name=6b55b7f84e1c0b0fb22e356109c84a82
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Ergonomics of human-system interaction — Usability methods
supporting human-centred design

1 Scppe

This Teg¢hnical Report provides information on human-centred usability methods which can befused for gesign and
evaluatipn. It details the advantages, disadvantages and other factors relevant to using eachusability mgthod.

It explaips the implications of the stage of the life cycle and the individual project characteristics for the delection of
usability methods and provides examples of usability methods in context.

The mdin users of this Technical Report will be project managers. This Technical Report therefore [addresses
technicgl human-factors and ergonomics issues only to the extent necessary to:allow managers to understand their
relevange and importance in the design process as a whole.

Such isgues are dealt with more fully in ISO 9241 which is complementary to this Technical Report and s aimed at
system [developers, specifiers and purchasers of systems. Nonetheless, all parties involved in humpn-centred

system [development, including the end users of systems, should find the guidance in this Technital Report
relevant.

The guidance in this Technical Report can be tailored for“specific design situations by using the listg of issues
charactgrizing the context of use of the product to be delivered. Selection of appropriate usability methpds should
also takp account of the relevant life-cycle process.

This Te¢hnical Report is restricted to methods that are widely used by usability specialists and project managers.
It does Mot specify the details of how to implement or carry out the usability methods described.

NOTE Most methods require the invelvement of human-factors specialists. It may be inappropriate for them tol be used by
individugls without adequate skills and knowledge.
2 References

ISO 9241 (all parts), £fgonomic requirements for office work with visual display terminals (VDTs)
ISO/IEQ 12207,Information technology — Software life cycle processes

ISO 134074999, Human-centred design processes for interactive systems

ISO/IECTTZ598 (all parts), Software engineering — Proaduct evaluation

3 Terms and definitions

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

31
prototype
representation of all or part of a product or system that, although limited in some way, can be used for evaluation

[ISO 13407:1999]

© ISO 2002 - All rights reserved 1
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3.2
user
individual interacting with the system

[1ISO 9241-10:1996]

3.3
usability

extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency

and satisfaction in a specified context of use

[ISO 9241111: 1998]
3.4

usability method
method supporting human-centred design used for the purpose of increasing the usability of a‘product or a

4 Adequate deployment of usability methods

4.1 General

Usability methods help to ensure that systems can be developed to meet‘the usability goals of a human
design progess, described in more detail in ISO 13407.

The benefits of a human-centred approach include increased satisfaction and productivity, enhanced q

system

tcentred

pality of

work, redyctions in support and training costs and improved User health and well-being. The usability methods

described |n this Technical Report support these goals.

Basic knoyledge about the usability methods, including~van understanding of their key differences and the basic

principles ¢f their application, is needed to be able tomake an appropriate choice of usability methods.

Usability methods provide a means to increase.the chances that systems deployed or to be deployed will
these objeftives.

4.2 Basic principles issued from\ISO 13407

ISO 13407 identifies four basic pfinciples:

achieve

a) appropriate allocation_offunction between user and system, based on an appreciation of human capabilities

and demands of the-fask;
b) active|linvolvement of users in order to enhance the new system and its acceptance;

c) iteratipn of design systems to entail the feedback of users following their use of early design systems;

d) multi-disciplinary design teams to allow a collaborative process which benefits from the active involvement of

various parties, each of whom have insights and expertise to share.

The application of these principles leads to the identification of four key human-centred design activities which

should be undertaken to incorporate usability requirements into the development process and which are ca
in an iterative fashion and repeated until the particular usability objectives have been attained. The user
design activities are as follows.

rried out
-centred

1) Understand and specify the context of use. This information can be gathered via a variety of methods, this

Technical Report intends to help make an adequate choice from these methods.

2) Specify the user and organizational requirements.

2 © ISO 2002 - All rights reserved
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Produce designs and prototypes.

Carry out user-based assessment.

ethods and their use

Methods and methodologies

The usability methods which are described in this Technical Report stand-alone i.e. they can be selected and used
for a variety of purposes (e.g., for user needs analysis, for establishing requirements, for design and specification,

for evalpation) and many of them can be used concurrently or sequentially within a larger framewark
centred|design methodologies. Such methodologies are not covered in this Technical Report. Methodg
result flom the ad hoc selection of several methods within the same design process or from-met
commonly used or described in the human-factors literature. Examples of such methodologies @re:"activi
analyses methodologies that can group interviews, user observation, questionnaires, and even ex
walkthrqugh and parallel-design methodologies that can group various evaluation methods, various
non-expert assessments, as well as creativity aspects together. References to published methodd

provide

4.3.2

The us3
selectio

The ma
focus. T

The
the
deg
infg
lea
Thi

The
rec
uss
tim

With thi
problem

In t

of the projeet” which involves the description and modelling of job, tasks and users at various

pre

in the bibliography.
Design and evaluation perspectives

bility methods described in this clause apply in general to both,design and evaluation. Specific
n) of these methods, depending on their design stages, is desefibed in clause 6.

n difference between design and evaluation in terms of.their use of usability methods is a di
he difference is as follows.

focus of design is to determine users' knowledge, capabilities and limitations relative to the task
product or system is being designed. Of particular interest are the ways in which system a
igners can understand better users' tasks-@nd task vocabulary, users' physical capabilities
rmation is used to guide the design of the) system or product to maximize its usability. Often,
s to the discovery of unanticipated ways in which users view the operation or use of a product
5 focus may involve the comparison-of\éompeting designs to determine which is more usable.

focus of evaluation is totassess a design on a particular dimension (e.g., interface
bmmendations, standards) oragainst a model (e.g. user model, expected task completion time
pattern), with some kind” of measurement and data-gathering tools (e.g. questionnaires, errg
p-stamp), according tosusers' performance or preferences.

5 difference in focus in mind, various usability methods are presented that can be used either t
s or to facilitate\.design and redesign.

ne first case, the methods, often labelled data-gathering techniques, are usually described within

Cisionythough they may also be used for evaluation.

of human-
logies can
nhodologies
y and task
periments;
expert and
logies are

choice (or

fference in

5 for which
hd product

etc. This
this focus
or system.

features,
, expected
rs-logging,

b diagnose

the phase
Hegrees of

Int

€ Second case, the metnods are often lapelied evaluation metnoas, thoudgn they are also Used T

r design.

The focus of these methods may be the actual system being evaluated, or a prototype, or even an existing situation
that does not incorporate a computer system yet (for example, when a completely new application is being
designed).

To sum up, all of the usability methods described in this clause are human-centred ways of gaining a better
understanding of the situation and context. That will allow for either assessment of whether the human-centred
goals are met (evaluation) or will provide requirements, limitations or suggestions for designing systems (models,
scenarios, prototypes or full systems) that will eventually be evaluated in an iterative process.

© ISO 2002 - All rights reserved
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4.3.3 Use of several methods

Individual usability methods are described in clause 5. However, in practice, several usability methods may be
used together, e.g. interviews and observations. Also, different methods may be used to address different issues

during the

life of a project.

It is useful for these reasons to avoid limiting oneself to one preselected method. The more methods used to
achieve the usability objectives, the better the results will be.

Several methods can be used jointly (e.g. inspection and user testing, creativity methods and formal methods,

critical inc

dants and avnert avaliiation auastionnaira and intarviaws) llcina savaral mathade mav in t
SR S—aREa—8XPeH—8VYaHtatHoR—qUesSHoRRaH-8—ahR a8 PHE WS- Hg e Retoas—Ray—H—t

his way,

increase tl

Examples

4.4 Dird

The active)
the usabili
many usa

e coverage of the results.

of situations using a mix of usability methods are presented in annex B.

ct involvement of users as a key factor

involvement of users is one of the key principles underlying the human-centred-design process.
y methods described here provide a means of gaining that active involvement. In addition, there
pility methods that do not require users to be directly involved singe'they rely on other so

information about user issues. They should be used to complement the active invelvement of users.

4.5 Avalilable methods

The metha
method. V
is provideg

Methods a
— methd
— methd

gathe
inform

ds that are presented in this Technical Report are those that are most frequently used. Table 1 li
briants of these methods are used under other names. Alist of known variants (in books or on w
in the bibliography.

re divided into two broad categories (see Table 4, Column 2):
ds that imply the direct involvement of users (Y = yes);
ds that imply the indirect involvement:ef users (N = no) which are used either when it is not po

usage data due to non-availability of the users or where they provide complementary d
ation.

Many of
are also
irces of

5ts each
bb sites)

5sible to
ata and
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Table 1 — Brief description of the referenced methods

Name of the Direct
involvement Short description of methods
method
of users
Observation of v Collection in a precise and systematic way of information about the behaviour and the
users performance of users, in the context of specific tasks during user activity.
Performance- Collection of quantifiable performance measurements in order to understand the impacts
related Y of usability issues
measurements
Critical incidents v Systematic collection of specific events (positive or negative).
analysis
. . Indirect evaluation methods which gather users' opinions about thelUser interface in
Questiohnaires Y . X :
predefined questionnaires.
. Similar to questionnaires with greater flexibility and involving face-to-face intefaction with
Intervieys Y . :
the interviewee
- Involves having users continuously verbalize their idéas, beliefs, expectations, doubts,
Thinking aloud Y . . . .
discoveries, etc. during their use of the system undér test.
Collabofative Methods which allow different types of participants (users, product developers and
design gnd Y human-factors specialists, etc) to collaborate in,the evaluation or design of sygtems.
evaluatipn
Creativi Methods which involve the elicitation)of new products and systems features, usually
method Y Y/N extracted from group interactions:, In the context of human-centred approaches,
i members of such groups are oftén.users.
Documegnt-based N Examination of existing documents by the usability specialist to form a professional
method$ judgement of the system
Model-Hased N Use of models which-afte abstract representations of the evaluated product tp allow the
approaghes prediction of the users' performance.
Expert dvaluation N Evaluation pased upon the knowledge, expertise and practical experience in ¢grgonomics
of the usability specialist.
Automated N Algorithms”focused on usability criteria or using ergonomic knowledge-basg¢d systems
evaluatipn which.diagnose the deficiencies of product compared to predefined rules.
4.6 Choice of usability method(s) (UM)
4.6.1 Factors affectingthe choice of methods
The faclors affectings;the choice of methods are
a) thellife-cycle steps,
b) the|characteristics of the users,

c) the characteristics of the task to be performed,
d) the product or system itself,
e) the constraints which affect the project, and

f)  the degree of expertise in ergonomics available in the development or evaluation team.

© ISO 2002 - All rights reserved 5
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4.6.2 Suitability of methods

The issues identified are evaluated on a scale of five levels as follows:
— recommended (++);

— appropriate (+);

— neutral (when the cell is empty);

— not refommended (—);
— not agplicable (NA).

There may be a number of candidate usability methods which could be used to gather the information required.
Some of the methods may be eliminated because they cannot be used in a particular context~For example} if there
are no curfent users, it will not be possible to interview them and this would lead to a rating of (NA), i.e. themethod
is not applicable. On the other hand, if there are current users but they are not‘fully representativg of the
characterigtics of future users, interviews may be appropriate (+) but an analytical\method may also r¢ceive a
recommendation. The decision about whether or not to use a combination of /methods, and the level pf detail
needed shpuld be taken, bearing in mind the risk that poor design will lead to errors’or a lack of satisfaction

These ratings are based on typical situations and should be reviewed in théontext of a specific project.

5 Usability methods
5.1 Methods that imply the direct involvement of users

5.1.1 Geheral

These methods can be used when it is possible‘to gather data directly from users, or when there is a¢cess to
users.

5.1.2 Observation of users
This method consists of the precise and systematic collection of information about the behaviour gnd the
performange of users, in the context of specific tasks during the user's activity which may be carried out gither in
real-life situations or laborateries. Such observation is structured and based on predefined classifications ¢f users'
behaviour|
Much obsegrvation is-based on taking detailed notes on what the users do and then analysing the data later.

The advantagesiand disadvantages of this method are as follows.

Advantages
— Method can be performed in “real world” settings;
— real activity is reported.
Disadvantages/constraints

— Itis time consuming to analyse the data;

— needs expertise to accurately interpret data;

6 © 1SO 2002 — Al rights reserved
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— no direct insight into mental processes.

The following are examples of the types of quantitative and qualitative information which can be logged:

— different actions involved in achieving task goals: interaction with the computer, including physical behaviour,
interaction with other tools or other persons;

— numbers of attempts to complete a task;

— reasons for success or failure.

5.1.3

Perform|

The cor
followin

— tim

— nun

— nur

— tim

— tim

— nur

— nur

—  freq

— nun

— nur

— am
cay

— nun

Perform

The adv

Performance-related measurements
ance-related measurements are also called task-related measurements.

hmonly used quantifiable performance measurements related to effectiveness and-efficiency include the
):

b spent to complete a task;

hber of tasks which can be completed within a predefined duration;
nber of errors;

b spent recovering from errors;

b spent locating and interpreting information in the user's guide;

nber of commands utilized;

hber of systems features which can be recalled;

uency of use of support materials (decumentation, help system, etc.);
hber of times that the user task\was abandoned;

hber of digressions;

bunt of idle time (it\is’important to distinguish between system-induced delays, thinking time and delays
sed by externalfactors);

nber of total\key strokes.
ance-<related measurements can often be performed on the whole system or a part of it.

antages and disadvantages of this method are as follows

Advantages

— Col

lects quantifiable data;

— results are easy to compare.

Disadvantages/constraints

— Does not necessarily uncover the cause of problems;

© ISO 2002 - All rights reserved 7
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— requires some kind of working version of system or product.

For additio

nal methods, see Annex C.

5.1.4 Critical-incident analysis

Critical-incident analysis consists of the systematic collection of events which stand out against the background of
user performance. The incidents are described in the form of short reports which provide an account of the facts
surrounding the incident. The data can be collected from interviews with the user and from objective observations

of the inter.

action. The incidents are then grouped and categorized.

Whereas performance-related measurements have current tasks and existing situations as the focus~of
critical-incident techniques enable the examination of significant events, positive or negative, which m

occurred i
The advan
Advantag

— Colled

— focusgs on events where demands on users are high;

— reala
Disadvant
— Mayr

— insuffi

5.1.5 Questionnaires

There may
questionnd
questionnd
there is al
closed que

Standardiz

or betweemn competing designs.

The type
systems, f
do not stug

the past or over a period of time.
tages and disadvantages of this method are as follows.
bS

ts causes of problems;

Ctivity is reported.
age/constraints
bquire a long elapsed time to complete;

cient events to report can effect the validity of\the analysis.

be several occasions during develepment when it will be useful to gather information from use
ire items. The questionnaire_ items can be either open-ended statements or checklis
ire items and scales: the advantage of the former is that they allow people to give elaborate ans
vays a danger of collecting™only cryptic statements which are difficult to interpret. For this rea
stionnaire item formatis,often preferred.

ed questionnaire§-¢can also be used for systematic comparisons, for example between design
pf data being collected can include users' quantifications, suggestions, opinions and rating

patures;-user help, preferences, ease-of-use, etc. Qualitative methods are generally indirect in t
y the'\user interaction but only users' opinions about the user interface.

interest,

py have

rs using
t/closed
vers but
son, the

features

5 of the
hat they

There is diSo a need for mMciuding consIStency Checks 1M questionnaires, for exampie using different

formats referring to the same item. For this reason, closed questions are often preferred.

The advan

tages and disadvantages of this method are as follows.

Advantages

— Uncovers subjective preferences;

— easyt

— quick

0 manage;

to conduct.

uestion
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Disadvantages/constraints

— Self-evaluation can be unreliable as a measure of performance;

— que

stionnaire items open to bias both in the questions and the answers.

5.1.6 Interviews

Interviews are similar to questionnaires but with greater flexibility since there is face-to-face interaction with the
interviewee.

There are many different forms of interview from highly structured to very open-ended. Interviewing an
individual basis requires much more staff time than administering a questionnaire.

Intervieys have the advantage, however, of being more flexible since the interviewer can explain difficul
more de¢eply or reformulate a question if it is unclear to the user. Interviewers can also-fellow up an

require

The advantages and disadvantages of this method are as follows.

Advantages

— Col

— flexible, allows probing per users' responses.
Disadvantages/constraints

— Defailed analysis is time consuming ;

— itis

— Neq

5.1.7 Thinking aloud

Thinking
etc. dur
users a
perform

The inst
The ver

voices h
of the

urther elaboration or that lead to new insights which had not been anticipated in the design of the

ects quick overview of users' opinion;

open to biases (both in the questions and the answers);

ds expertise to accurately interpret data.

aloud involves having users continuously verbalize their ideas, beliefs, expectations, doubts, d
ng their activity when using the system. Thinking-aloud protocols provide valuable data with reg
e performing certainactions. This data is an important supplement to the objective data cap
ed actions through-observation, performance measurement, data logging or video.

ructions forsgetting users to think aloud have to be given before starting and repeated during the
balizatiens can be concurrent (i.e. spoken while the user works with the system) or retrospe

er/his\comments after the task has been completed, with or without the option of viewing a vided
actions carried out). Concurrent verbalizations are usually preferred by experimenters beg

ser on an

questions

swers that

interview.

scoveries,
ard to why
ture of the

session.
ctive (user

recording
ause they

eliminate The possibility of the users being selective in their recall or Introducing arter-ine-event rationalizations.

The advantages and disadvantages of this method are as follows.

Advantages

—  Qui

ck to conduct;

— collects insights into users' mental process;

— flexible, allows probing per users' responses.
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Disadvant

ages/constraints

— May be uncomfortable for some users;

— detailed analysis is time consuming;

— cannot collect task performance data during use of method.

For more details, see annex C.

5.1.8 Collaborative design and evaluation

Collaborat
specialists

Collaborat
reason for

responsiblg for the development to understand, or the fact that users may have a difficulty expressing the
needs or requirements in the development process.

In a collabprative approach, users and developers can participate on equal terms.”Collaborative approach
on organizational issues and the users' work routines. They use development tools familiar to the us

prototypes

can be vispalized through simulations in real environments, for exampleusing role-play.
The advantages and disadvantages of this method are as follows.

Advantagges

—  Quick

— can b¢ used from the early stages of a project;

— enhan
the de

Disadvant
— Mayr

— canng

ve methods involve having different types of participants (users, product developers and-humar
etc.) collaborate in the evaluation or design of systems.

ve methods stress the importance of the user playing an active role in desigh~and evaluati
this is that the context of use and/or the tasks of the users might be difficult for the designer ar

rather than formal models. They focus just as much on quality-as on productivity. Future work s

to conduct;

ces communication and learning among the users, usability experts, designers and those respon
velopment.

ages/constraints
pveal conflict betweeh-the parties;

t collect task-pérformance data during the use of the method.

519 Cr

The aim

ativity methods

-factors

on. The
d those
ir actual

bs focus
er, e.g.
tuations

sible for

sdch methods is the elicitation of new products and systems features, usually extracted frofn group
interactiong 4N the context of human-centred approaches, members of such groups are often users. ’IrI

Creativity methods are used in many fields to generate a list of ideas to create new products and/or to solve a
problem by changing perspectives and considering alternative options.

They are not uniquely ergonomic methods, but they can be used in the context of the human-centred/user-centred
design approach.

These methods work more effectively with users' involvement but can also be run without users. They fit the
conception stage of the design process particularly well and can be used in the early stages of a project.

They help to create and define new products, their functionality and their interfaces.

10
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The advantages and disadvantages of this method are as follows.

Advantages

— Skills required, but skills more widely available than for other more specific ergonomics methods;

— well adapted to the early stages of a project.

Disadvantages/constraints

R Def

2ilad analvucic ic tima caoncilimina:
Hea—ahatySts+is—Hh RSHHRHRG;

—  ope

5.2 Methods that imply the indirect involvement of users

521
These n
possiblg
stages ¢

The spe
in an “e

5.2.2

n to bias.

General

nethods can be used when there is an established body of knowledge which can be applied, wh
to gather data directly due to lack of access to users, or when carrying-out evaluations in the
f design.

gonomic interface”.

Document-based methods

en it is not
very early

cification of the new product or system can be based on, or compared to, the features or qualiti¢s required

In the document-based methods (also called document-based analysis), the usability specialist usg¢s existing

checklis
a positid
evaluati

These d
differen

The ady

Advantages

—  Exq
— enh

— can

ts or other documents in addition to his own judgement. The expert has to have enough experien
n to use these documents in a way that is appropriate to the context of use and to carry out the
bn in an efficient way.

sources (e.g. scientific literature, Standards, style guides).

antages and disadvantages-af.this method are as follows.

ertise not alwaysctequired, but would enhance results;
ances communhication among the users, developers, usability experts and improves consistency;

be based.on state-of-the-art knowledge.

Disadantageslconstraints

ce to be in
b design or

ocuments, based on commonly agreéd rules or experimentally proven demonstrations, are avajlable from

— Does not cover every aspect of user interaction with the system;

— can be time consuming if done exhaustively.

Typical documents include the following.

— Style guides, which can come from the provider of the software or be defined/customized in the company in
which they will be used, possibly with the help of a human-factors specialist.

— Handbooks, recommendations guides, which are usually wider in scope than style guides and which are
generally based on state-of-the-art ergonomic knowledge.
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— Standards, which can be proprietary, national or international and contain recommendations which are likely to
become increasingly important with the growing acceptance of the standards. Examples of such standards are
ISO 9241-13 to 17.

— Evaluation grids which provide a list (as complete as possible) of properties of appropriate ergonomic
interfaces. Each property is evaluated by providing a notation on a range of values. The properties may come
from agreed rules of ergonomics (often organized into dimensions, principles, criteria, etc) or other sources of
best practice.

— Cognitive walkthroughs. The process involves “walking through” the tasks the user has to perform with the
system taking account of the user goals, knowledge and context of use. The aim is to avoid the risk of bias due

to the

Document;
simple or
available i
from the
environme

personal view of the person conducting the design or evaluation.

based methods may be supported by computer or other tools at various levels of sophisticat
dynamic access to documentation, knowledge-based systems, reporting tools). These too
nformation contained in documents (style guides, guidelines, handbooks), produetion rules e
iterature (for interactive object selection), in data bases, hypertexts, expert(systems, and
nts for the purpose of good human-system interface design.

5.2.3 Madel-based methods

5.2.3.1

Two types

General

of model-based approach are described here:

a) user interface specification and design methods which allow the\modelling of user behaviour and data;

b) forma
perfori

The advan
Advantag

—  Widel

methods which are based on models of users and.tasks. Such methods allow the prediction
mance.

tages and disadvantages of these methods ate* as follows.
bS

available;

— standardizes comparisons and predicts performance;

— earlie

Disadvant

— Time

— open

— needs

integration with engineering approaches.
ages/constraints

consuming;

o bias;

expertise to build and interpret models.

on (e.g.
s make
xtracted
design

of user

5.2.3.2

Usability specification and design methods

These specification and design methods may expand software engineering methods, adapting UML notification
language, or are dedicated methods to user interface, covering both the specification and the design stages (for
example, MUSE, Method for Usability Engineering).

These methods use flow charts, UML's class diagram for users' conceptual model, interaction diagrams and state
diagrams for task description.

It is also possible to use other more general methods, like Petri's nets, to define the procedure.

12
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5.2.3.3 Formal methods

Formal methods allow the abstraction of user behaviour or interface behaviour. These methods can be used either
to specify and design the user interface, at the early stages of the process, or to evaluate existing paper or

software prototypes, at later stages of design. When selecting methods, a number of issues and factors
considered.

should be

Their use of formality leads to high internal validity if their results can be reproduced. On the other hand, their
ecological validity is very low, since they don't take into account the real context of use. Most of these methods

come from cognitive sciences and have no link with software engineering formal methods.

Examplés of these methods are

— Keystroke Level Model (KLM),
— Godls, Operators, Methods, Selection rules (GOMS), and

— andlytical method of description (Méthode Analytique de Description — MAD*);

5.2.4 Expert evaluation

identifiep the most frequently observed problems by reference to an optimum man-machine interface mg

Expert’}valuation is based on the background and knowledge of the expert. In this kind of evaluation,
ind.

has in

Expert g¢valuation can lead to the rapid identification of potential problems and may also be used to eli
causes pf the problems.

These gxpert evaluation methods provide means to identify"known types of usability problems and can

the expert
del he/she

minate the

be applied

early in the life cycle. However, they are limited by the skill of the usability specialists and cannot be used to identify
unpredi¢table problems which only arise with real users.

There gan be large differences between experits when diagnosing usability problems. These differenges can be
reduced by the use of the appropriate document-based methods and by having more than one evaluator

The advlantages and disadvantages ofthis method are as follows.

Advantages

— Quick to conduct;

— well adapted to eafly)stage of a project;

— car identify specific problems and recommend solutions.

Disadvantages/constraints

— HigI. skils-Hr-ergenemiesrequired:

— may miss important problems.

5.2.5 Automated evaluation

Based on algorithms focused on usability criteria or using ergonomic knowledge-based systems, automated

evaluations can diagnose the deficiencies of the system compared to predefined rules. The fact that the context of

use is not addressed in these approaches implies the complementary use of other methods.

The advantages and disadvantages of this method are as follows.

© ISO 2002 - All rights reserved
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Advantage
— Consistency on evaluation across projects.
Disadvantages/constraints

— May miss important problems;
— requires a working version of prototype.

| f t tad | 11 thods-
The followjprg-are-examples-of automated-evaluation-methods:

a) Knowledge-based

A knowledge-based system (KBS) helps to evaluate and automatically improve graphical.views. It proposes
guidance based on ergonomic rules stored in the databases.

b) Automatic analysis of perceptive screen complexity

The sgreens are analysed by programs which use agreed criteria (global density,\local density, number of sets
of chgracters, medium size of the groups, number of items, complexity of presentation, etc.).

c) Automatic analysis of presentation quality

The plrpose is to evaluate the ability of the representation to make,clear the logical structure of a given set of
information. The proposed model establishes a relationship..between the abstract representation of the
structlire and the abstract methods of presentation.

The sfructural relationships between the entities of a set'of information are formalized in a semantic [network
indepg¢ndently of their technical implementation.

6 Choice of usability methods based on generic issues

6.1 General

The flexibility of many of the methods™discussed in this Technical Report means that they can be used across a
range of systems and development(stages. Nevertheless it is possible to provide a general indication of thdir scope
and so ideptify more precisely sitaations in which specific methods would be more or less suitable choices.

It is genenally more cost-effective to implement human-centred design activities as early as possible in| the life
cycle, befgre there is a significant investment in implementing design solutions. The costs and benefits of|a given
usability method are notistatic properties: early deployment of usability methods will yield correspondingly| greater
benefits with lower ¢ost implications for later development, as it is always more expensive to resolve problems later
in the devglopment-schedule.

Plans for datrying out human-centred design activities and the accompanying usability methods should be r|nade as
part of the overattptarmingforthedevetoprment:

During the early stages of development, usability methods provide information about the context of use. For
example, a plan might include the use of observation and interviews to gather context-of-use information,
collaborative design activities to support the specification process, creativity methods when producing design
solutions, and expert evaluation and user testing when evaluating designs against requirements. The specific
activities planned will depend on the life cycle, constraints, user and task characteristics, the nature of the product
and the skills available.

During design, methods relating to guidance and standards, expert evaluation and early prototyping are generally
appropriate.
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In the later stages of the life cycle, when implementation and testing are the major concerns, user-based testing,
performance measurement and evaluation methods involving the users are generally relevant.

Evaluations carried out by experts and user-based methods may be equally cost-effective in detecting usability
problems, and the balance of benefits and costs and the resulting choices will depend on the stage of the life cycle
and the availability of users and experts. The combination of expert and user-based methods in an iterative fashion
provides the best chances of predicting, detecting and resolving problems

6.2 Choice of usability methods based on life-cycle process

6.2.1 General
A comnjon framework for the software life-cycle process has been described in ISO/IEC 12207.

ISO/IEQ 12207 will be used as a reference to explain when the usability methods can be~used with Henefit with
regard tp:

— thelstage of the life cycle called primary life-cycle processes in ISO/IEC 12207;
— thelsupport activities (like quality assurance) called supporting life-cycle processes in ISO/IEC 12207;

— the|management activities called organizational life-cycle processes indSO/IEC 12207.

The facf that ISO/IEC 12207 is restricted to software does not imply~any restriction on the scope of thig Technical
Report.

The corfespondence between the four key human-centred design activities of ISO 13407 and the primary life cycle
of ISO/IEC 12207 can be established as follows:

Table 2 — Cross-reference between ISO 13407 and ISO/IEC 12207

ISO/IEC 12207 primary life cycle

Development

Acquisition Operation and
and-supply Requirements | Architectural | Qualification | maihtenance
analysis design testing
Understand and )
specify the context/of; NA NA NA
use

Specify theuser and
organizational NA NA NA
ISO 13407 | requireménts

Produce design

Solutions NA NA

Evaluate designs
against requirements

NA Not applicable.

6.2.2 Choice of usability methods within the primary life-cycle processes

Position in the design life cycle is a very important determinant of the appropriateness of individual usability
methods. For example, task related measurement of performance carried out on an existing system may be very
cost efficient in identifying usability problems that can be addressed in the requirements stage of the design of the
next version. The same method of task related measurement applied to a full-scale prototype of the next release
may be equally effective in identifying problems but require much greater expenditure of resource to correct.
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6.2.2.1  Acquisition and supply processes

When a product or system is being acquired it is possible to apply usability methods from an evaluation
perspective. This implies that usability methods supporting the identification of the user requirements have also
been used to identify the criteria that will be used as the basis for choice, together with the means of judging
whether the criteria have been met.

When the choice is being made between existing products, the full range of usability methods can be used based
both on the involvement of the users and methods which do not imply the direct involvement of users.

specificatipns, or a combination of both. However, methods such as observation of users and document-based
methods afre particularly recommended.

The acquiter will carry out the acceptance testing of what is delivered, including tests based‘on-usability mnethods
and will accept delivery from the supplier when all acceptance conditions have been satisfied:

On his sidg, the supplier can be in a position to agree to a contract in which humansfactors are defined ag critical
issues. It will be necessary to ensure that the product to be delivered will satisfy these)requirements.

Depending upon the terms of the contract, these proofs can relate to development, operation and/or mainfenance.
They can be provided by the supplier or by a third party.

6.2.2.2 [Development process

a) Requifements analysis (system and software)
During requirements analysis, both at the high level (system),and at the software level, “human-factors engineering
(ergonomigs)”, “environmental conditions under which¢the software item is to perform” and “man-machine
specificatipns” (reference ISO/IEC 12207) need to be taken into account.

It is very important to establish task and user requirements early.

In the initial stages of requirements analysis, observation of users and interviews permit involvement of ugers in a
relatively qost-effective way.

b) Architectural design (system and software)

During thg design phases (agaih covering both system and software depending upon the level of refinement),
usability methods will be implemented to confirm, modify or refine the previous findings.

At this stage, there arg>demonstrable prototypes or systems that can be evaluated with several methods. Methods
which involve users'can be used productively.

c) Qualifjcation testing (system and software)

Qualification testing is the activity where usability methods are applied in order to test the match with the
requirements. Usability methods will be used to certify the delivered “products” according to ergonomic issues.

All methods are appropriate for the final products, but the user-based ones provide the best answers.

6.2.2.3 Operation and maintenance processes

Maintenance is linked with operation (since they are performed on an existing product or system) but they are, by
nature, developmental (modifications need the same kind of project management methods as new developments).
In reality most development work involves enhancements. Human-factors involvement in that phase should not be
neglected as it is a useful way of gathering actual data on use.
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Similar usability methods can be used for maintenance as for development. The differences will be that
— there will always be an existing group of users,
— the size of the investment available may restrict the scope of ergonomic investigations, and

— the pre-existence of an application with existing features will create additional constraints on the options for
change.

During the maintenance process, evaluation can involve observation of users, performance-related measurements

or critical-incidents-methods.-The. nhjnhfi\/n is_to_obtain information on the dyefllnr\ﬁnn of the nvicﬁng oftware to
correct it or to improve it.
Anything that is helpful to monitor usage is a good method.
Table 3|gives methods related to primary life-cycle processes.
Table 3 — Methods related to primary life-cycle processes
Methods
N - (2]
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[ c (2]
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o | 5@ | £ @ T | & 3 g £ S g
. °® < © = ® i £ 1] - 3
Lifie cycle 6 T 2 I’ s 2 % 88 ° ] £ 3 g
pfocess £ o & S c 2 o P E » B c o
S | 5| B S 2 £V 23| 2 S @ o 3
© n T b Q X = © < 0 ©
s | Eg | 2 2 £ E |8z | 2 = 2 5 T
) o = S £ o © ) < <1 £
0 t E © <} = 2 o £ 3 X S
2 o 2 = o 3 o w 5
o o £ ° 9 s <
< <)
5] o a
Acquisition - Supply ++ + + + + + ++ +
Development -
Requirements ++ + + ++ ++ ++ + + + + +
analysis
Development - + ++ + + ++ + ++ ++ + + +
Architectural design
Deve_lgpnjent T + F+ + ++ ++ + + + + + +
Qualificgtion testing
Malnter_w hnce - " + — + + + +
Operatign
Legend
++ Recommended,;
+ Appropriate;
When the cell is empty Neutral;
— Not recommended;
NA Not applicable (NA).

6.2.3 Usability methods in conjunction with supporting life cycle processes
Usability methods are in the scope of the following supporting processes identified in ISO/IEC 12207 as they can

— be used to ensure the quality of the product from the user perspective (quality assurance process);
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— help determining whether the requirements and the final as-built system or software product fulfils its specific
intended use with regards to human-factors consideration (validation process);

— be run using joint review process.

6.2.4 Usability methods in relation to the organisational life cycle processes

Usability methods are in the scope of the four organisational processes identified in ISO/IEC 12207 as they

— have to be managed (management process);

— mayn

— contri

— use th

6.3 Constraints of project environment

6.3.1 Ve

When tim¢ is constrained, examples of methods that are relatively notime consuming are: expert ev
documenti{based evaluation methods or available automated evaluatiens,/ Most other methods require m

(but some
short time
failure.

6.3.2 Coft/price control (costly method or not)

The cost ¢f a method is obviously related to a certain extent to the time required. Nevertheless, the two

should nof]

can be cdstly but can be carried out without.major impacts on delays. Buying the expertise of an au

evaluation
probably t
issues). In

One way {o by-pass this constraintsis to consider cost/benefit ratio. Informed choice (specific to the proj
then be supported by the expeetation that the costs (for example, costs for the direct involvement of users

overtaken

6.3.3 High quality level-of the product to be delivered as the dominant requirement

When the

involve usérs directly.

6.3.4 Ne

eed equipment, tools, techniques (infrastructure process);
pute to assess and improve the Software Life-Cycle Processes (improvement process);

e training materials as inputs or lead to develop them more adequately (training process).

'y tight time-scale

imes better results can be obtained) although interviews\and creativity methods can also be
scale. However, even if time is tight, not addressing usability correctly runs a significant risk of

be equated. For instance, involving several experts to run methods which imply the involvement

can speed up the assessment buf can be expensive. On the other hand, document-based metH
ne less costly (a restriction is that they may not be necessarily appropriate to detect complex
any case, a low involvementefiusability methods can lead to sub-optimal outcomes.

by the benefits acerued (for example in terms of greater user acceptance and performance levels

goal isctofeach a very high quality level, the more methods the better, especially when meth

hluation,
bre time
run in a
product

notions
of users
fomated
ods are
usability

ect) can
can be

).

pds can

ed Tor early information/teed-back/diagnosis

When the diagnosis has to be obtained early in the development process, all methods that allow direct user feed-
back are recommended, particularly interviews.

6.3.5 Highly evolving specifications

If the specifications for a project are highly evolving , prototypes will be especially useful. They will be used in
conjunction with methods which imply the involvement of users to stabilise the content of functions to be delivered

according

to the needs of the users.

Table 4 gives methods related to primary life-cycle processes.
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Table 4 — The constraints of the environment on the project

Methods
o o 3
[’ c
g b > © ) 2 % c _s
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3 o€t © = » 3 |wel| £ € @ ® 3
Project k) 3 QE’ @8 g S s |88 @ ] £ 3 g
characteristics S |os| § c 2 o |oB8| E 0 5 g o
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S |EBl 2| 5| 2| 2|8 2|2 |85 %
- EetE3 g3 +e| 5
2 (s | 8]° s | 5| 3|3 hHH| s
o (& 2 S 9 s <
= [
) o a
Very tight time-scale - — - - - + — ++ +
Cost/prig¢e control - — — - - +%+ — +
H|g'h quality level of the produc? to be - - + ++ - + + ¢ + + + +
deliveredl as the dominant requirement
Need fp an garly information/feed- + + -+ € + +
back/diggnosis
highly eyolving specifications + + + + + + ++ +
Legend
++ Recommended;
+ Appropriate;
When thie cell is empty Neutral;
- Not recommended;
NA Not applicable (NA).
6.4 User characteristics
6.4.1 Cannot be involved/accessed
If it is |mpossible for users-to’ be involved there will be heavy reliance on methods based on indlirect user
involvement, such as document-based, model-based, expert evaluation, and automatic methods. Howgver, every
effort sHould be made tovalidate the results derived from these indirect sources by gathering information via some
form of User involvement'when the design had been implemented.
6.4.2 Can be.involved/accessed
Involving users is best; however this involves knowing the characteristics of the groups to which the|product is
dedicatéd—ir-erderto-gain-aceessto-the-users{including-the-agreement-of theirmanagementineeessary) and to

obtain their consent to participate.

If the user population varies widely in skills, knowledge, experience, cultural and linguistic background, age, etc.,

methods which involve users can still be used but their validity will depend upon the sample size and th

e extent to

which they are representative of the whole set of users. Heterogeneity of the targeted population precludes none of
the methods. If there is no restriction about the users of the product or system, the constraints on sampling due to
the costs of large surveys may be prohibitive. However, expert evaluation and the use of models can still be useful,

based on a sub-set of the population.
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6.4.3 Have a significant disability

When the users have severe disabilities, knowledge about exact capability can be difficult to obtain and inter-
individual variations for a given handicap can be considerable, excluding the use of "universal" guidance.
Consequently methods that imply a close relationship between the user and the analyst are particularly
recommended (e.g. observations, interviews, collaborative design).

Table 5 gives methods related to the user characteristics.

Table 5 — Methods related to the user characteristics

Methods
K0 o 3
2| 3 s ) 2 B s
o (2 © c ° = o c s
) R c @ T =) o 2 = o ©
2 |oc| ©® £ ® 3 |lwel|l = g ] = 3
.. k) o [} © 2 = ) L] o £ S [
Uger characteristics c gE| € £ ) = £ o - 5 2
g |lsSl 8| 8|2 | 2|3 =24s|¢g| 2|l =
S|Eg| 2| 8| 2|2 S8 22|55l ¢
g |S¢g| = 5 = £ |o®|\® ] < -1 £
o |€ T g - |8 o £ 3 < S
2 | o L S o = <] w 5
o | & = S 8 = <
= [«
o © a
Cannot be |nvolved/accessed NA | NA | NA | NA | NA | NA/| NA | NA + + + +
Can be invplved/accessed ++ ++ + ++ ++ + ++ + + + + +
Have a significant disability ++ + + + *+ + ++ + + - + -
Legend
++ Recommended,;
+ Appropriate;
When the dell is empty Neutral;
- Not recommended;
NA Not applicable (NA).
6.5 Chdracteristics of the-task to be performed
6.5.1 The task is highly‘complex
When the|level oficomplexity is high, it is particularly important to have a complete and reliable tas model.
Therefore [all methods converging towards that goal (especially critical incidents analysis, interviews and [thinking
aloud) are [recommended.

The complexity requires both ergonomic skills and the use of several approaches.

6.5.2 Errors can lead to severe consequences
When the errors can lead to severe consequences (e.g. safety critical systems), it is important to gather detailed

data on the situation, for instance using observation and performance-related measurements as well as model-
based methods. However when safety is essential, the more methods the better.
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6.5.3 The task is completely new to the users

When the task is a completely new one, there is a need to collaborate with the user in order to identify appropriate
specifications. Collaborative design and evaluation as well as creativity methods are recommended.

In addition, the observation of users (when a prototype is available) as well as methods based on existing
ergonomics knowledge can be useful.

6.5.4 There is a wide task spectrum

When t
Howeve
scope s

6.5.5

In this
aspects

automated evaluation do not focus on such changes.

Also it mpay be useful to perform evaluations on a small scale using a pilot site.

6.5.6

In this d
accurad|
perform
through

Table 6

There are major changes in organisation/jobs/technical

There are high levels of time and accuracy constraints fordnteraction

r, facing such a wide spectrum may be facilitated by using “standardised” methods, themselves
Lich as questionnaires, document-based methods and automated evaluation.

bituation, most methods involving users are useful, especially those that can also concern h
(social and organisational changes) such as creativity methods and collaborative design. Model-

ituation, that is when there is time pressure, tight schedules, heavy workload and strong con
y, it is recommended to use methods that allow evaluation of user output performance
hnce related measurements or estimations through, model based evaluation, or tracking of past
critical incident analysis.

gives methods related to the task to be performed.

n be used.
with broad

gher level
based and

straints on
5 such as
deviations
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Table 6 — Characteristics of the task to be performed

Methods
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The task is|highly complex + + ++ + ++ ++ + + 4
Errors can |ead to severe consequences ++ ++ ++ + + + + ¥ ++ +
The task is|completely new to the users + NA ++ +4 + + +
There is a yide task spectrum + + + ++ + + + + ++ + + ++
There.are. Tpajor change.s in + + + + + + N "+ + _ + _
organisatiop/jobs/ technical
There are Righ Ieyels of tllme anq + - - _ _ _ _ + _ _
accuracy cpnstraints for interaction
Legend
++ Recommended;
+ Appropriate;
When the dell is empty Neutral;
- Not recommended;
NA Not applicable (NA).

6.6 The|product used

aptation of an already.existing system/product

Most methods are appropriate: methods with direct user involvement, but also methods that are based on|existing
ergonomigs knowledgel.or’expertise in cases where the previous system has been widely assessed from an
ergonomid point of view.

6.6.2 Limited and simple well-understood product

In such ations;—that—s—wher oroduet—s—s e—when—its—characteristics—are—rnot—particutarty novel,
“standardised” ergonomic knowledge can be applied (e.g. document-based and expert evaluation) as well as
limited investigations of users opinions and perceptions through structured questionnaires.

6.6.3 High degree of adaptability of the product (customisable product)

The product can be described as having a “high degree of adaptability” when it can be customised according to the
specific environment within which it will be used. That is especially the case when the product is parameterized and
when user-tailoring allows it to be adapted.

In such cases, the methods which imply the involvement of users are preferred, in order to fine tune the tailoring.
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Table 7 gives methods related to the product used.

Table 7 — Product used

Methods
(2] ko] (2]
= o
[ c (2] [=
213 > < o | 2|1 3| | 8
e = 0n © » ] c T “&; < ° -
- < @ o) o > ©
3 o C © = » 3 |wel| £ € 2 ® 3
Product k] 5 g @8 g S s |88 @ ] £ 3 g
____characteristics g O o s c 2 ~ = £ @0 -8 g o
= — 4
IEHERE R RE R AR R DR
S |Eg|l 2| 8| E | = |8z 2| ¢8| 2G| ¢
& o Q| = S = £ oY © ] = a £
¢ |[tE| 5| O - |2 o E |8 | K| &
o [ 0 o (3] > 0 3
o |& 2 ] g = <
= o [e]
o o
Adaptatipn of an already existing + - - - + + + - - . +
system/;I)roduct
Limited land simple well-understood + + + + + — "
product
High degree of gdaptablllty of the + + + + - + ot +
product [customisable product)
Legend
++ Recommended,;
+ Appropriate;
When thie cell is empty Neutral;
— Not recommended;
NA Not applicable (NA).

6.7 The abilities required for the designer or appraiser/evaluator

6.7.1 The designer/appraiser has-access to extensive ergonomic/human-factors skills/expertise

Wheneyjer human-factors expertise is available in-house or outside, all methods can be used including the ones
that reqpire high skill levelsy"Of course such expertise has to be relevant to the application domain and this may
imply the involvement af experts in the task domain.

6.7.2 The designer/appraiser has no access to extensive ergonomic/human-factors skills/expertise

In this s|tuation, there is a limited access to state-of-the-art methods. However certain methods can be uged without
extensijeCexpertise such as collaborative design and creativity methods (but possibly with non-optimgl results).
Also ergonommic kKnowledge tam be accessed through document-based methods and standardised—questionnaires
when automated evaluations can only be run carefully with existing well-documented protocols. In addition
observation is always useful.

Table 8 gives methods related to expertise.
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Table 8 — The abilities required for the designer or appraiser/evaluator

Methods
(7] ko] (2]
= o
[ c (2]
2173 > © ) 2 T c _s
b ) ) [ o = B @ e o ®
S |G E s (o s |2 2 £ - s S
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o | O = = 1O T T - =3 g
o |EE © <] - |2 o £ x o
o o o © = S i ]
o o = = (8] 3 ] =]
= o ° = <
o o =)
The designr/appraiser has access to
extensive grgonomic/human-factors ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
skills/expertise
The designer/appraiser has limited
access to grgonomic/human-factors + - - + - - + + + - NA +
skills/expertise
Legend
++ Recommended;
+ Appropriate;
When the dell is empty Neutral;
- Not recommended;
NA Not applicable (NA).
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Annex A

Proposed template to identify the adequate usability methods for a specific

project

A1 H

bw to start ?

First sJep: first review based on project characteristics (stage in life-cycle process-and en

constr
As the
Table A
cycle.
Another
The wa
are recq
(NA).
A2 H
Second
There a
a) the
b) the
c) the
d) skil
These i

The seq

The abg

ints)

thoice of possible usability methods is highly dependent upon the stage of the'project, the firs
1) will be dedicated to identify appropriate methods with regards to the positien of the projec

to proceed is to answer each one of the questions in the list, ahd then to focus the choice on t
mmended (++) or appropriate (+), rather than methods whieh.are not recommended (-) or not

pw to refine the choice ?

step: complementary selection based on_project specifics

re then four main issues that can influence*the choice (see clause 6 for more details):
user characteristics;

task characteristics;

product characteristics-

s issues.

sues lead to‘detailed questions (see Table A.2) which allow refinement of the choice.
uencein:which they have to be considered depends a lot on the context.

ence* of ergonomic expertise inside the project is not considered as a constraint and has to be

orientation of choices can be made by taking into account the environment constraints of the proj

vironment

step (see
in the life

ect.

ose which
applicable

considered

atthe e

hd“9¢c thic avnartica ean ha imnartad (hatiaht fram Aritcida)
a5 tHS-EXpertSe-GahveHMpoRrea(BoUgRtHOMm-BttSIGe)-

If, after filling in the grid, elementary choices lead to incompatibilities, then the number of items checked and the
priorities given have to be taken into account to reach a final choice. Notations can also be fine tuned depending on
the context of the specific project.

If more methods are used, the higher the probabilities of obtaining a human-centred result.
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Table A.1 — First step: first review based on project characteristics (stage in life-cycle process and

environment constraints)

Categories of methods
(7] ke (]
= o
[ (= (2]
g S > « ) 2 3 c _s
» |8 & @ T |5 S| T | g S | ®
= - o = — = =
. e |ocS| © = 0 2 |acs| £ E Q ® 2
Project ) e i) © 2 = o O 7] - £ =] 1
o @ E| E € 3 S |vs| E 8 I o
characteristics s ) o c S o | o ® 0 ° g o
g |55 s | 8 e | £ |23 2| 8 % 5 | T
0 3 A= S a
S(Eg| E | 8 | £ £ 83| 2| ] 2 | 5| B
s | o = S £ | o © ] < o g
w |EE| ® <] F |2 o £ 3 X o
2 | 2 = o 3 oo 5
o |& 2 S 9 s <
= []
(3} o )
Life-cycle process
Acquisition|— Supply ++ + + + + + ++ +
Developmgnt — Requirements analysis | ++ + + ++ ++ ++ + + + + +
Developmgnt — Architectural design + ++ + + ++ + ++ ++ + + +
Developmgnt — Qualification testing + ++ + ++ ++ + + + + + +
Maintenange — Operation + + + + + + +
Project enyironment constraints
Very tight time-scale - - - - - + - ++ +
Cost/price ¢ontrol - - - - - ++ - +
ngh quality level of the produc? to be ++ ++ + “N ++ + + + + + + +
delivered ap the dominant requirement
Need fpr an garly information/feed- + + s+ + . +
back/diagnpsis
Highly evolling specifications + + + + + + ++ +
Legend
++ Recommended:;
+ Appropriate;
When the dell is empty Neutral;
- Not recommended;
NA Not applicable (NA).
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Table A.2 — Second step: complementary selection based on project specifics

Methods
(2] ° (2}
= °
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o ‘S o %) '® 2 = 06| @ ] £ s [
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S |Eg| 2 | E| = |8z 2| | 2| 5| &
g o 2 = S £ <] © [ - % g
— -t N
S | o L ! 15 5| 3 QM| 3
o |& 2 ° 9 s <
o o =)
User characteristics
Cannot be involved/accessed NA | NA [ NA | NA | NA | NA | NA | NA * + + +
Can be jnvolved/accessed ++ ++ + ++ ++ + ++ F + + + +
Have a significant disability ++ + + + ++ + ++ + + - + -
Task chiaracteristics
The tash is highly complex + + ++ + ++ ++ + + +
Errors cgn lead to severe consequences | ++ ++ ++ + + + + + ++ +
The tasH is completely new for the + NA — ++ + + .
users
There is|a wide task spectrum + + + + + + + + ++ + + ++
There_ane_ major changgs in + + + . + + — t + _ . _
organizgtion/jobs/technical
There affe high Ieyels of tllme anc_j + - ), _ _ _ _ + B _
accuracy constraints for interaction
Produc{ characteristics
Adaptatipn of an already existing N — — + + + + — + . +
system/;l)roduct
Limited Jand simple well-understood + + - + + - "
product
High degree of qdaptablllty of'the + + + + - + - +
product [customizable product)
Skills igsues
The des|gner/appraiser has access to
extensive ergonomic/human-factors ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ H+ ++
skills/expertise
The deslgner/appraiser has limited
access to ergonomic/human-factors + - - + - — + + + - NA +
skills/expertise
Legend
++ Recommended;
+ Appropriate;
When the cell is empty Neutral;
— Not recommended;
NA Not applicable (NA).
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Annex B

Examples of in situ applications

B.1 Exafmp]eJ'_djagnasi;a.Lrameakdmum
The customer was a car manufacturing company.

That company (its after-sales service management) took a software core and library to a software edfitor and
consulting[society, asking for customization to their specific needs.

The purpgse of the target system in this company is to help the maintenance technicians to diagnjose car
breakdowns, depending on the characteristics of the car.

When the peta system was shown to the technicians, during training, all technicians rejected the new system. The
system was difficult to use, because of the use of very bad labelling.

The goal df the intervention was to correct the interface as soon as possible due to the emergency of the gituation,
but without impacting the data model.

The intervention occurred later in the process (Development — Qualification testing step). The softwarne being
completed| few modifications were possible.

Taking plgce just before the summer holidays, the constraint was for the prestation to be completed bgfore the
holidays. The consulting lasted one week (Very tight time'scale).

The users|were the technicians of the company's\worldwide network. One of the main jobs of these users|was the
maintenanie of cars, both diagnoses and repairs:

The software-supported diagnosis tool, which was added as a new function of the existing tool (Adaptatipn of an
already ¢xisting system/product), (/modified the task of the wusers (There are major charnges in
organizatign/jobs/technical). The worldwide distributed system had a very large audience. Moreover| in the
workshop,| the technicians could™net use paper-help support, putting high constraints on the “hands-onp” direct
usability of the human-computér-interface (There are high levels of accuracy constraints for interaction).

The service provided was‘the evaluation of the target human-computer interface and the design of a prototype for a
new interface by a human-factors expert (The appraiser has access to extensive ergonomic experfise). Its
associated workload was five man-days.

The expert (a,human-factors engineer) was able to interview the trainer, a highly skilled technician, who exglained

— the enduser's work, inciuding the fact that the new features of the dashboard were not mastered by the end
user, and

— the constraints upon the task (the software was on a workstation outside the car, while the breakdown was on
the dashboard).

The trainer showed photographs and documents. Then, the expert was able to design a prototype. After validation
of this prototype by the client, it was implemented in the software.

The selected methods were the following.

— Expert evaluation of the target system.
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— Interview with a maintenance expert, member of the after-sales service management. Analysis of documents
which are used for communication between the customers and this company.

— Analysis of cars' control panel, using photographs.

— Coll

aborative design of a mock-up, using a GUI tool, implementing the proposals.

The following methods were not selected for the reasons stated:

— observation of users: the problems were quite obvious and straightforward, it was not necessary to observe

the

— performance-related measurement: the software was not used, it was not possible to-get pe
megasurement; moreover, the time constraints didn't allow this measurement to be made;

— critical incidents analysis: no critical incidents were recorded before;

—  que

— thin

— cregtivity methods: the solution, being trivial, did not need creativity methods;
— mofglel-based methods: the model-based methods could not be done in a very short delay;

— autpmated evaluation: it was not possible to make an automated evaluation with this software (no c3

Match with ISO/TR 16982 (see Table B.1)

In order

The chg

Users performing their tasks;

stionnaires: there were not enough people to allow questionnaire or survey methods;

king aloud: the problems were clear and simple, it was not necessary touse this method;

to simplify the presentation, only the applicable questions with regard to the given case have bes

sen methods are identified in the table with a grey background.

rformance

pture).

n kept.
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Table B.1 — Grid of ISO/TR 16982: diagnosis of car's breakdown

Categories of methods
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Developmgnt-qualification testing + ++ + ++ ++ + + + o + +
=
. NO
Very tight time-scale - - - - = 8 "4 - ++ +
"
Can be invplved/accessed ++ ++ + ++ ++ + ++ N[ O+ + + +
There are major changes in + + + + i + oA o _ o _
organizatiop/jobs/technical &\
O\
There are hlgh Ievel§ of time and + + + _ ~ _ _ + _ _
accuracy fqr interaction
Adaptation|of an already existing + ++ ++ — + s - n — n +
system/proguct ¢
N
The designer/appraiser has access to (%)
extensive grgonomic/human-factors s e I B R S I O ) B e e e N B
skills/expertise
Legend
++ Recommended,;
+ Appropriate;
When the dell is empty Neutral;
- Not recommended;
NA Not applicable (NA).

B.2 Example 2: accounting software

The custoiner was a service company in management and accountancy, dedicated to specific professiondls (such

as doctors| notaries;etc.).

This company mainly proposed accountancy processing services. Until now, the customers either wfote the
accounts grased software for this purpose. One of those tools was an internal software package, developed by the

computer department-of-the-company-

The company wanted to develop a new accounting package (Development — Requirements analysis) keeping
benefit from internet media for entry, transfer and processing of the data.

The backer was the computer department of the company. The intervention, which was 30 man-days during three

months, occurred before and during specifications.

The users were members of the accountancy profession and customers of the company.

They were not familiar with computers and were likely to be reticent with the use of data processing and internet for
the acquisition and transfer of data accounts. So, it was very important to make sure that tools fitted their users’

30
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needs. (There are major changes in organization/jobs/technical but users can be accessed in conditions of real-life

use.)

The consulting service consisted of running a preliminary analysis (Need for an early information/feed-
back/diagnosis) in order to take part in the specification of the new product.

The methods used were the following:

— use

rs' activity and task analysis in the context of accounting task (observations, interviews);

— an
the

— ang

— ang

— free

Match with ISO/TR 16982 (see Table B.2)

In order
chosen

In this
constrai

early stage of the ergonomic work, in order to plan the whole ergonomic process. For example, it helps f

protoco

Perform|
Such p
informa
a focus.

1 H £ ol & Lalal & H | + £ o lo ok il 4
TyolS UT UUCTUTTITTIS (UTTIVETS dllUUTTIATIVY, VAlTUUS UUTUTTTICITIS UT TAUTIATTYTS UTLWTTIT UTTC LUST

company, etc.);
lysis of preliminary tools: paper-forms and software;
lysis of critical incidents on these tools (hot-line, interviews of the accountants of the‘company);

observation of use of software already used.

methods are identified in the table with a grey background.

case, the document-based analysis and expert methods have been used, although there
hts on the task interaction. In fact, when expertise<is available, those methods are classically U

for the users' observations and interviews.

brformance-related measurements preparation takes time and has to be done after captu
ion about the task (through interview or observation). So, good interviews and observation were

mers and

to simplify the presentation, only the pertinent questions with-regard to the given case have been kept. The

were high
sed at the
o build the

ance-related measurements were not practised, because the duration of the intervention didf't allow it.

ring some
chosen as
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Table B.2 — Grid of ISO/TR 16982: accounting software

Methods
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Developmgnt — Requirements analysis | ++ + + ++ ++ ++ + + + q +
=
Need for an early information/feed- - + n + + '\\Q o
back/diagnpsis -
Users can be easily involved/accessed | ++ ++ + ++ ++ + ++ + F + + +
There.are. rnqjor changgs in + + -~ + o + Kot — + _ + _
organizatiop/jobs/technical
There are Righ Ieyels of t.ime anq - ++ n y, _ _ _ + _ _
accuracy cpnstraints for interaction
; ot N
Adaptation|of an already existing - ++ n — 'K\\) + + n — n +
system/progduct .
Limi . QV
imited and simple well-understood o + RN + o o
product
The designer/appraiser has access to \
extensive grgonomic/human-factors ++ ++ +D ++ ++ ++ ++ ++ ++ ++ ++ ++
skills/expertise \L\
Legend
++ Recommended,;
+ Appropriate;
When the dell is empty Neutral;
- Not reecemmended;
NA Notapplicable (NA).
B.3 Example 3 software for industrial-scrap treatment
The customer,was a small consulting company in industrial-scrap treatment. The backer was the company's
manager. [The, company was developing software relating to its own competence (Development — Architectural

design). Thegoatwas toTeatize atootwhichrtoutd-beusedevern by peopte ot usedtoa COmputer:

The company was aware of the complexity of some tasks and considered the usability of the software to be a
challenge.

The intervention occurred during the prototyping phase. The constraint was that the company could not afford too
big a budget for this consulting (Cost/price control).

The users were different persons in the company (director, director of production, etc.) who had to manage the
industrial scrap treatment. Those people, not used to computers, could use the software only once a month.

The proposed service was a five man-day evaluation of some functionalities and of the human-computer interface.
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As the users were not accessible (User cannot be involved/accessed) and because of the budget constraint, the
choice for the methods used was restricted to

— document-based methods, and

— expert evaluation.

Match with ISO/TR 16982 (see Table B.3)

In order|to simplify the presentation, only those pertinent questions regarding the given case have been kept. The
chosen methods are identified in the table with a grey background.
Table B.3 — Grid of ISO/TR 16982: software for industrial-scrap treatment
Methods
2 o &
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o o o
Development — Architectural design + ++ + + ++ + ++ ++ + + +
Cost/pri¢e control - — - - - ++ - +
Highly epolving specifications + + + + + + ++ +
User callmot be involved/accessed NANYNA [ NA | NA | NA | NA | NA | NA + + + +
There'allej mgjor change's in ) + + + + + - - . _ + _
organizdtion/jobs/ technical
The des|gner/appraiser has access\to
extensive ergonomic/human-factors ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ H+ ++
skills/expertise
Legend
++ Recommended;
+ Appropriate;
When the celltis empty Neutral;
- Not recommended,;
NA Not applicable (NA).
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B.4 Example 4: telephone software

The customer was a telecom company which had developed a telephone software dedicated to small enterprises.
The company wanted to evaluate the software before bringing it to the market (Development — qualification
testing). The backer was the marketing service.

The intervention occurred during the last version of the product, a few months before its commercialization. Some
evolution was allowed, but it was not possible to make too major a change impacting the architecture.

The product was designed for small companies, which could not afford to set up a phone standard, the users being
different i i ; icatt ;

The users| were supposed to use a computer and to be able to control all their communication (t€lephgne, fax,
e-mail, smgll electronic message, etc.) through this software (offering different functionalities to contrel and archive
communicgtions).

The consulting consisted of 70 man-days dedicated to evaluation of the software and of its‘en-line help thrgugh the
following methods:

— user tests;

— experi evaluation.

Match with ISO/TR 16982 (see Table B.4)

In order to|simplify the presentation, only the pertinent questiofs*with regard to the given case have been k¢pt. The
chosen mgthods are identified in the table with a grey background.

In this caseg, the performance-related measurements were the major method. But, to prepare the user tests,|it was
necessary|to do a previous analysis, through expert'evaluation, using documents.
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Table B.4 — Grid of the ISO/TR 16982: Telephone software

ISO/TR 16982:2002(E)
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skills/expertise
Legend
++ Recommended;
+ Appropriate;
When thie cell is empty Neutral;
— Not recommeéended;
NA Not applicable (NA).
B.5 Example 5: web site of documentation centres and libraries
The cugtomer was_an institution whose goal was to animate the site of a group of documentation centres and
libraries} offering.inférmation about those centres and the opportunity to examine their catalogues.
The badker wasthe group in charge of the site (web technicians, documentation professionals).
The cor cult;lly ubjcut;vc was—te—evalgate—the—site—n—orderto ;lllpluvc # (Ma;ut0| Tance OVC|at;U||), c‘.peCia"y to

make it easier to use and closer to the users' needs (Users can be easily involved).

This site was dedicated to two different kinds of population: documentation professionals and users of the centres
and libraries. So, the challenge was to have a site which could satisfy these two kinds of population. Catalogue

queries, in particular, had to be accessible to a non-specialist public.

This service (evaluation and improvements proposal) was performed in 60 man-days.
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