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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
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ferent types of ISO document should be noted. This document was drafted in accordanc
torial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

draws attention to the possibility that the implementation of this document may invol
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abase available at www.iso.org/patents. ISO shall not be held re¢sponsible for identifying
h patent rights.

trade name used in this document is information given for the convenience of users an
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Introduction

This document focuses on the capability of human-centred design (HCD) processes and the maturity of
organizations in implementing HCD.

The primary intended users of this document are internal and external assessors or well-trained UX
professionals (such as HCD process managers or HCD quality managers) responsible for assessing HCD
processes in organizations that need to specify, assess and improve their HCD processes, according
to the process reference model (PRM) described in ISO 9241-220. The professionals responsible for
institutionalizing HCD in organizations, the primary intended users of ISQ 9241-220 _are also important
users of this document since this document intends to assess their work.

This document incorporates the processes from ISO 9241-220, as well as the process assessment' mogdel
(PAM) acdording to the process measurement framework for the assessment of process.¢apabilityf in
ISO/IEC 3B020. The full titles of these standards are listed in the Bibliography.
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Scope

s document specifies the process references model (PRM) for human-centred design (HCD)
S0 9241-220, as well as the process assessment model (PAM) for assessing thesg processes
/IEC 33020 and in accordance with the requirements of ISO/IEC 33004.

s HCD PAM contains a set of indicators to be considered while interpreting the intent d
M defined in ISO 9241-220. These indicators can also be applied when implementing
brovement programme post an assessment.

TE1 The PRM in this document focuses on assessing HCD processes rather than system lif]
mple as in ISO/IEC/IEEE 15288, or software life cycle, as in ISO/IEC/HEEE 12207.

TE 2 If processes beyond the scope of ISO 9241-220 are requiréd, appropriate processes from o
h as [SO/IEC/IEEE 12207, ISO/IEC/IEEE 15288 or ISO/TS 18152, can be added based on the busing
organization.

e intended application of this document is compiiter-based interactive systems. While the
ply to interactive systems that deliver services, they do not cover the design of those ser
bvant aspects of the processes can also beapplied to simple or non-computer-based i
tems.

TE3  HCD concentrates on the human*centred aspects of design and not on other aspects of des
chanical construction, programming or the basic design of services.

b process descriptions in_this document provide the basis for a rigorous assessm
erprise’s capability to carny out human-centred processes in conformity with the ISO/
1 [SO/IEC 33020.

s document is intenided for use by organizations that want to address and improve their

pd enterpris€s as well as by large organizations.

TE 4 <Theé scope of application of the PAM is the same as that of the PRM, which is dg
9241220:2019, Clause 1.

according
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Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[S0 9241-220:2019, Ergonomics of human-system interaction — Part 220: Processes for enabling, executing
and assessing human-centred design within organizations

ISO/IEC/IEEE 24765, Systems and software engineering — Vocabulary

ISO/IEC/IEEE 29119-1, Software and systems engineering — Software testing — Part 1: General concepts

© IS0 2023 - All rights reserved
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ISO/IEC/IEEE 29119-3, Software and systems engineering — Software testing — Part 3: Test
documentation

ISO/IEC 33001, Information technology — Process assessment — Concepts and terminology

ISO/IEC 33020:2019, Information technology — Process assessment — Process measurement framework
for assessment of process capability

3 Terms, definitions and abbreviated terms

3.1 Ter

For the pu
ISO/IEC/1

ISO and IE
ISOO

311

work pro
documen
artefact p

EXAMPLE
meeting m

Note 1 to ¢
the relevan

IEC Electropedia: available at https://www.electropedia.org/

ms and definitions

poses of this document, the terms and definitions given in ISO 9241-220, ISO/IEC/IEEE 247
EEE 29119-1, ISO/IEC/IEEE 29119-3 and ISO/IEC 33001 and the following apply:

C maintain terminology databases for use in standardization at the following‘addresses:

hline browsing platform: available at https://www.iso.org/obp

duct
fed information
roduced by a process

Project plan, requirements specification, designgdocumentation, source code, test plan, {
nutes, schedules, budgets and incident reports.

t activities.

ntry: Work products are evidence of the achieyément of process outcomes and of the performance

[SOURCE:|9241-220:2019, 3.49, modified — ‘Additional preferred term, "documented informatign",
added.]

3.2 Abbreviated terms

BP base practice

GP generic practice

HCD human-gcentred design

HCP humatn*~eentred process

IEEE InStitute of Electrical and Electronics Engineers
PA process attribute

PAM process assessment model

PCI process capability indicator

PPI process performance indicator

PRM process reference model

WP work product

WPC work product characteristic

4 Conformity

The HCD PAM and PRM conform with ISO/IEC 33004 and can be used as the basis for assessing process

capability.

© IS0 2023 - All rights reserved
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ISO/IEC 33020 is used as an ISO/IEC 33003-conforming measurement framework. A statement of
conformity of the PAM and PRM with the requirements of ISO/IEC 33004 is provided in Annex B.

Tailoring shall conform with ISO 9241-220:2019, Clause 6 and Annex B.

5 PAM and capability determination

5.1 General

ool alalie s
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9241-220 are chosen as the PRM and ISO/IEC 33020 is used as measurement framewprk;

IS(
The

5.2

A process capability level is a set of process attributes (PAs) that work together to provig
enhancement in the capability to perform a process. PAs are features‘of a process that can be
on|a scale of achievement, as a means to measure the capability, of.the process. PAs are applic
processes. Each PA addresses a specific aspect of the capabjlity level. The levels constitute
waly of progressing through improvement of the capability_of‘any process. These capability|
defined as part of the measurement framework.

Process capability levels (Table 1) and PAs (Table 2) are identical to those defined in tH
measurement framework in ISO/IEC 33020:2019, 5:2.

measurement framework provides the necessary requirements and rules for,the
dirhension (see also ISO/IEC 33020 and/or Annex A). It defines a schema which epablés an 4
determine the capability level of a given process.

Process capability levels and process attributes

Table 1 — Process capability levels according to ISO/IEC 33020

efined by

capability
ssessor to

e a major
evaluated
able to all
a rational
levels are

€ process

M4naged process

Leyvel 0: The process is not implemented or fails to achieve its process|purpose.
Infomplete process purpose

Leyvel 1: The implemented process achieves its process purpose.

Performed process

Lepel 2: The performed process is implemented in a managed fashion|(planned,

monitored and adjusted) and its documented information is g
ately established, controlled and maintained.

ppropri-

Leyel 3: The managed process is implemented using a defined procesy which is

Esgablished process assured and continually improved.

Leyvel 4: The established process is performed predictively. Quantitative man-

Priedictable-process agement needs are identified and measurement data are colldcted and
analysed to identify assignable causes of variation. Correctiv¢ action is
taken to address assignable causes of variation.

Leyvel 5: The predictable process is continually improved to respond tp changes

Inhevating precess threugh-identified-innovative-approachesfor-processinnovation.

Within the PAM of this document, the determination of capability is based upon the nine PAs defined in

ISO/IEC 33020:2019, Table 2.
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Table 2 — Process attributes according to ISO/IEC 33020

Attribute ID Process attributes
Level 0: Incomplete process

Level 1: Performed process

PA 1.1|Process performance

Level 2: Managed process

PA 2.1|Performance management

PA 2.2 |Documented information management

Level 3: Established process
PA 3.1 |Process definition
PA 3.2 |Process deployment

PA 3.3 |Process assurance

Level 4: Predicted process

PA 4.1|Quantitative analysis
PA 4.2 |Quantitative control
Level 5: Innovative process

PA5.1 | Process innovation

Assessment indicators are used to identify whether the process outcomes and the process attribpite
outcomes [(achievements) are given in processes of projects in organizational units.

In this dogument, there are two types of assessment indicators:

— Proceps performance indicators (PPIs), which apply exclusively to capability level 1. They provjide
an indication of the extent of fulfilment of the process outcomes.

— Proceps capability indicators (PCIs), whichk@pply to capability levels 1 to 5. They provide|an
indicdtion of the extent of fulfilment of thé\process attribute achievements.

NOTE Assessment indicators are used to_tonfirm that certain practices were performed, as shown| by
evidence cgllected during an assessment. All such evidence comes either from the examination of work prodycts
of the progesses assessed or from stateinents made by the performers and managers of the processes. The
existence df base practices and work-products provide evidence of the performance of the processes associated
with them.|Similarly, the existence-of process capability indicators provides evidence of process capability.

The evidehce obtained should-be recorded in a form that clearly relates to the associated assessmpnt
indicator [to support the\assessor’s judgement that can be confirmed or verified as required|by
ISO/IEC 3B002.

5.3 Projcess performance indicators

Types of PPLare:

— base practices (BPs);
— work products (WPs) [in combination with work product characteristics (WPCs)].

Both BPs and WPs relate to one or more process outcomes. Consequently, BPs and WPs are always
process-specific and not generic. BPs represent activity-oriented indicators. WPs represent result-
oriented indicators. Both BPs and WPs are used for judging the objective evidence that an assessor is to
collect and accumulate in the performance of an assessment.

NOTE The HCD PAM offers a set of WPCs (see Annex C) for each WP. These are meant to offer a good practice
and state-of-the-art knowledge guide for the assessor.

4 © IS0 2023 - All rights reserved
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5.4 Process capability indicators
There is one type of PCI relevant for this document: generic practices (GPs).

GPs are activity-oriented indicators relating to one or more process attribute achievements. In contrast
to PPIs, they are of generic type, i.e. they apply to any process.

The corresponding process capability levels and PAs for levels 0 to 5 are detailed in Clause 7.

NOTE An assessor collects and accumulates evidence supporting PCI during an assessment. In that respect,
GPs are alternative indicator sets the assessor can use.

5.3 Process attribute rating

To|enable the rating, the measurement framework provides PAs defining a measurable property of
process capability. Each PA is assigned to a specific capability level. The extent of achievgment of a
ceiftain PA is represented by means of a rating based on a defined rating scale.The rules fronp which an
asgessor can derive a final capability level for a given process are represented by a process|capability
leviel model. The HCD PAM uses the measurement framework defined in ISQ/TEC 33020.

NO[T'E It can be seen as good practice that at least two assessors conduct a representative HCD process
assessment: a lead assessor leading the assessment and a co-assessor supporting. It is useful if at leasft one of the
assessors has experience in mapping the HCD processes of the HCD PRM-to organizations.

To|support the rating of PAs, the ISO/IEC 33020 measurement framework provides a defined rating
scdle with an option for refinement, different rating methods and different aggregatior] methods
depending on the class of the assessment (e.g. required for organizational maturity assessments). For
th¢ rating scale within the process measurement frafdework, a PA is a measurable property jof process
capability. A PA rating is a judgement of the degree-of achievement of the PA for the assesseld process.
The rating scale is defined by ISO/IEC 33020, as;shown in Table 3.

Table 3 — Ratingscale according to ISO/IEC 33020

N |Notachieved There islittle or no evidence of achievement of the defined PA in the assessed
process.

P |Partially achieved There'is some evidence of an approach to, and some achievement of, the defined
PA'in the assessed process. Some aspects of achievement of the PA can be un-
predictable.

I. |Largely achieved There is evidence of a systematic approach to, and significant achievement of, the

defined PA in the assessed process. Some weaknesses related to this PA can exist
in the assessed process.

F | Fully achieved There is evidence of a complete and systematic approach to, and full achieve-
ment of, the defined PA in the assessed process. No significant weakng¢sses
related to this PA exist in the assessed process.

For thérating of the degree of achievement of each process attribute, the rating scale of ISO/[EC 33020
is ©séd: not achieved, partially achieved, largely achieved, fully achieved. This ordinal scale shall be
understood in terms of percentage achievement of a process attribute (shown in Table 4).

Table 4 — Rating scale percentage values according to ISO/IEC 33020

N |Notachieved 0 to <15 % achievement

P |Partially achieved >15 % to < 50 % achievement
L |Largely achieved > 50 % to < 85 % achievement
F |Fully achieved > 85 % to < 100 % achievement

The ordinal scale may be further refined for the measures P and L as defined in ISO/IEC 33020:2019,
Table 5.

© IS0 2023 - All rights reserved 5
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The rating shall follow the rating defined in Table 5.

Table 5 — Refinement of rating scale and rating criteria according to ISO/IEC 33020

N |Notachieved |0to<15% There is little or no evidence of achievement of the defined PA in the
achievement assessed process.
P- |Partially >15% There is some evidence of an approach to, and some achievement of, the
achieved to<32,5% defined PA in the assessed process. Many aspects of achievement of the
achievement PA can be unpredictable.
P+ |Partially >32,5% There is some evidence of an approach to, and some achievement of, the
achigved to <50 % defined PA in the assessed process. Some aspects of achievement of the
achievement PA can be unpredictable.
L- |Largely >50%to<675% |Thereis evidence of a systematic approach to, and significant achievemént
achigved achievement of, the defined PA in the assessed process. Many weaknesses related to this
PA can exist in the assessed process.
L+ |Largely > 67,5 %)|Thereisevidence of a systematic approach to, and significant achievem¢nt
achidgved to < 85 %|of,thedefined PA in the assessed process. Some weaknesses related to this
achievement PA can exist in the assessed process.
F |Fullylachieved|> 85 % There is evidence of a complete and systematic:approach to, and full
to <100 % achievement of, the defined PA in the assessed-process. No significant
achievement weaknesses related to this PA exist in the-assessed process.
Rating anfl aggregation methods follow ISO/IEC 33020. A process,dutcome is the observable resulf of
successful achievement of the process purpose. A process attributeloutcome is the observable resulf of
achievemgnt of a specified process attribute. Process outcomes.ahd process attribute outcomes may] be
characterjzed as an intermediate step to providing a process-attribute rating. When performing rating,
the ratinglmethod employed shall be specified relevant te'the class of assessment. The selected ratjng
method(s) shall be specified in the assessment input and-referenced in the assessment report.
ISO/IEC 33020 provides three rating methods. Depending on the class, scope and context of the
assessment, an aggregation within one process (one-dimensional, vertical aggregation), acrpss

multiple
matrix ag
one or tw

bregation) is performed. When performing an assessment, ratings may be summarized acr

brocess instances (one-dimensional;-horizontal aggregation) or both (two-dimensional,

DSS

p dimensions. The process attribltes and outcomes may be attributed to be mandatory| or

recommended based on the cross-reference between ISO 9241-210 and ISO 9241-220 as showrn| in

ISO 9241-

For furthe

120:2019, Table C.2.

r information regarding rating methods, see ISO/IEC 33020.

5.6 Pr

The proc
the ratin
levels are

ess capability-level model

s capability-level model defines the rules for how the achievement of each level depends
of the PAs for the assessed and all lower process capability levels. The process capabi
efinedin detail in Clause 7.

The processcapability level achieved by a process shall be derived from the PA ratings for that proc

on
ity

D

£SS

according

to the process capability level model defined in Table 6.

Table 6 — Detailed process capability level model according to ISO/IEC 33020

Scale Process attribute Rating
Level 1 PA 1.1: Process Performance Largely or fully
Level 2 PA 1.1: Process Performance Fully

PA 2.1: Performance Management Largely or fully
PA 2.2: Documented Information Management Largely or fully

© IS0 2023 - All rights reserved
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Table 6 (continued)
Scale Process attribute Rating

Level 3 PA 1.1: Process Performance Fully

PA 2.1: Performance Management Fully

PA 2.2: Documented Information Management Fully

PA 3.1: Process Definition Largely or fully

PA 3.2: Process Deployment Largely or fully

PA3-3—ProcessAssurarce targetyorfully
Leyvel 4 PA 1.1: Process Performance Fully

PA 2.1: Performance Management Fully

PA 2.2: Documented Information Management Fully:

PA 3.1: Process Definition Fully

PA 3.2: Process Deployment Fully

PA 3.3: Process Assurance Fully

PA 4.1 Quantitative Analysis Largely or fully

PA 4.2: Quantitative Control Largely or fully
Leyvel 5 PA 1.1: Process Performance Fully

PA 2.1: Performance Management Fully

PA 2.2: Documented Information Management Fully

PA 3.1: Process Definition Fully

PA 3.2: Process Deployment Fully

PA 3.3: Process Assurance Fully

PA 4.1: Quantitative Analysis Fully

PA 4.2: Quantitative Control Fully

PA 5.1: Process Innovatioh Largely or fully

Aslindicated in Table 6, to reach the next capability level all prior PAs of the former capab

shall be achieved fully.

As|a general rule, the achievement of a given level requires a large achievement of the corr

PAF and a full achievemlent of any lower-lying PA.

lity levels

esponding

A process assessment is a disciplined evaluation of an organizational unit’s processes agaipst a PAM.
The PAM offers'process indicators that provide guidance for assessors in accumulating the
objective evidence to support judgements of the capability of the processes. They are not inte
regarded as.@ mandatory set of checklists to be followed. To judge the presence or absence
outcomes-and process achievements, an assessment obtains objective evidence. All such
comes from the examlnatlon of work products and rep051tory content of the assessed proc

necessary
hded to be
pf process

evidence

esses, and

evidence

is mapped to the process indicators to allow the estabhshment of the correspondence to the relevant
process outcomes and PA achievements.

Although Level 1 capability of a process is only characterized by the measure of the extent to which the
process outcomes are achieved, the measurement framework requires each level to reveal a PA, and
thus requires the PAM to introduce at least one PCI for each capability level. Therefore, the only PCI for
capability Level 1 (PA.1.1) has a single generic practice (GP 1.1.1) pointing as an editorial reference to
the respective PPIs (see Figure A.1 in Annex A).

Detailed information about performing an assessment can be found in ISO/IEC 33002 regarding
assessment activities, roles, responsibilities and competences, assessment types and assessment
documentation. An example of how an assessment for information technology works in detail can be
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found in ISO/IEC TS 33030. ISO/IEC TS 33060 contains a process assessment model for general system
life cycle processes.

The terminology used to plan, perform and document an assessment can be found in the following
sources:

a) ISO/IEC 33001 for assessment-related terminology;
b) ISO/IEC/IEEE 24765 and ISO/IEC/IEEE 29119 terminology (contained in Annex C);
c) terms introduced by ISO/TC 159/SC 4 (contained in Annex C).

6 Process reference model (PRM) and process performance indicators (PRIs)
(Level 1)

6.1 Gerneral

Figure 1 summarizes the HCD process categories and illustrates the different levels'in an organizatjon
and their yesponsibilities for human-centred quality.

Ensure|enterprise focus on human-centred quality (HCP 1)

Vision and policies are set across the enterprise Strategy

Enable human-centred design across projects and systems (HCP 2)

efined processes, guidelines, methods, tools and qualified roles are in place-across projects Organizational
infrastructure

Execute human-centred design within a project (HCP 3)
Process outputs are produced with appropriate quality:

¢ Context of use is identified
e User needs are identified Project
¢ User requirements are specifie@®

e User-system interaction is.specified
¢ Prototypes are produced

¢ Evaluation results are available

Introduction, operation and end of life of the system (HCP 4)

¢ Transition‘in to operation is managed

¢ Feedbackon the operation is obtained X
\ . Operation

o Operation of the system is supported

¢ Changes in context of use are identified

e System continues to satisfy user needs throughout its life cycle

Figure 1 — HCD processes

It is a responsibility of the top management in an organization to set vision and policies for how human-
centred quality can be addressed by HCD (HCP.1). HCD across projects and systems is enabled by
those responsible for (project) programme management and/or the operation of systems (HCP.2). The
execution of HCD within projects and the introduction, operation and end of life of systems is carried out
by people with the necessary competence within each project (HCP.3 and HCP.4). It is possible that each
process category is carried out by a different organizational entity or by a combination of entities. The
HCD PRM from ISO 9241-220 contains HCD processes for the process groups HCP.1 to HCP.4 (Table 7).
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Unique Process name Primary
identifier audiences
HCP.1 Ensure enterprise focus on human-centred quality Executive
i o : responsible for
HCP.1.1 Incorporate human-centred quality in business strategy human-centred
HCP.1.2 Institutionalize human-centred quality quality
Ensures: execu-
tive management
H({P.2 Enable human-centred design across projects and systems Those 1jlespon-
H(P.2.1 Integration of human-centred design sibl¢ for (HCD)
procesges used
H(P.2.2 Resources for human-centred design by the ¢rganiza-
H({P.2.3 Authorization and control of human-centred quality tion
Ensurep: project,
product and us-
ability manage-
ment
H({P.3 Execute human-centred design within a project Technidal leader-
H(P.3.1 Plan and manage human-centred design for the project ?(l)qupHEe[ ponsible
H(P.3.1.1 Establish human-centred quality objectives Ensurep: project
H(P.3.1.2 Manage threats and opportunities that can arisefrom use of the interactive and prqduct man-
system agemer]t
H({P.3.1.3 Define extent of human-centred design imthe project
H(P.3.1.4 Plan each HCD process activity
H{P.3.1.5 Manage HCD process activities within the project
H({P.3.2 Identify the context of use
H{P.3.2.1 Identify the intended user papulation and differentiate groups of users
H({P.3.2.2 Identify other aspects ©f the context of use and reported issues
H({P.3.3 Establish the user gequirements
H({P.3.3.1 Identify the usef needs
H({P.3.3.2 Specify the user requirements
H{P.3.3.3 Negotiate the user requirements in the context of a project
H{P.3.4 Designrsolution that meets user requirements
H(P.3.4.1 Specify the user-system interaction
H({P.3.4.2 Produce and refine user interface design solutions
H({P.3.5 User-centred evaluation
H{P.345.1 Plan for evaluation throughout the project
H({P.3:5.2 Plan each evaluation (what to evaluate and how)
HCP.3.5.3 Carry out each evaluation
HCP.4 Introduction, operation and end of life of a system Technical leader-
HCP.4.1 Introducine th t ship responsible
ntroducing the system for HCD
HCP.A4.2 Human-centred quality in operation Ensures: service
HCP.4.3 Human-centred quality during upgrades and suptI:)ort man-
agemen
HCP.4.4 Human-centred quality at the end of life of a system 8
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Each table related to one process in the process dimension contains the PRM and the PPIs necessary
to define the PAM (Table 8). The PPIs consist of base practices, input work products and output work
products.

NOTE1 The processesin the process dimension (Table 7) are taken from the HCD PRM in ISO 9241-220. These
are reproduced in Tables 9 to 32.

NOTE 2  Table 7 also lists the primary audiences for each process category.
NOTE 3  Work product characteristics and types are defined in Annex C. The work product ID is not related

to the process ID. Indicators in brackets after the output work product name in Tables 9 to 32 refer to process
outcome.

Table 8 — Template for the process description

PRM Process ID The individual processes are described in terms of process name,
process purpose, process benefit and process outcomes to define

the human-centred PRM. Additionally, a processtidentifier is pro-
Process purpose vided.

Process name

Process benefit

Process outcomes

PPIs BPs A set of BPs for the process, providinga definition of the tasks andl
activities needed to accomplish the process purpose and fulfil the
process outcomes.

Input WPs A number of input WPs asseciated with each process.

See Annex C for the characteristics associated with each WP.

Output WPs A number of outputWPs associated with each process.

See Annex C for the characteristics associated with each WP.

6.2 HCR.1 process group: ensure enterprise focus on human-centred quality

6.2.1 Puyrpose and outcomes of HCP.1

The main pudience for this set of processes is executives and management who understand that humpn-
centred guality provides opportufities and addresses risks related to organizational or busingss
success, gﬁ‘porate image or society)customer confidence, staff motivation and human-system issue$ in
governange and services.

NOTE The content of this’set of processes is likely to be communicated to executives and managemen{ by
specialistsjwho are familiarwith the content of this document.

The purpqgse of thisset of processes is to establish and maintain awareness and sensitivity to satisfyjng
stakeholdgr andwuser needs for human-centred quality across the organization and make these ne¢ds
an inherent elemeént in an organization's business strategy.

The outcohresachieved b_y this-set ufpl ocessesare-asfoHows:
— human-centred quality of interactive systems is treated as a corporate asset across the organization;

— policies for achieving required levels of human-centred quality are set (demonstrating senior
management support for the improvement of infrastructure related to human-centred quality);

— institutionalization of human-centred design in the organization is managed;
— the organization employs HCD activities to maintain an appropriate level of human-centred quality:
— across systems, products and services;

— over time;
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— in the market and workplace;

— human effectiveness, cost and risk analysis results are taken into account in investment decisions.

These outcomes are achieved by performance of the processes addressed in Tables 9 and 10.

6.2.2 HCP.1.1 - Incorporate human-centred quality in business strategy

Table 9 describes the purpose, benefits, outcomes, base practices, input work products and output work
products associated with HCP.1.1.

'Ilable 9 — Purpose, benefits, outcomes, base practices, input work products and out;]ut work

products of HCP.1.1

Process ID

HCP.1.1

Prjocess name

Incorporate human-centred quality in business strategy?

Prjocess purpose

Explicitly take account of the human-centred quality of interactive systems
organization’s business strategy.

in an

Priocess benefit

The organization and affected stakeholders benefit from improved human-cent

"ed quality.

Prjocess outcomes

As aresult of successful implementation of this;process:

a) Analysis is carried out of opportunities for the organization related
centred quality, including the understanding and mitigation of risks.

b) A corporate vision of human-centred quality as a corporate asset is cre|

c) Strategic objectives for the* human-centred quality of the org
interactive systems in themarket or workplace are set.

d) Objectives for humanseentred quality are included in the organization
operational targets\

e) Investment in interactive systems takes account of the contribution

centred design to business effectiveness, cost benefits and risk analysis.

f) Necessary resources for addressing human-centred quality are availab

fo human-

hted.

hnization's

s business

of human-

le.

a | This applies to both the humanicentred quality of interactive systems acquired for use and those dd
deyeloped by an organization.

b | The reference in the brackets'indicates the relationship of the base practice to the process outcomes.
¢ | Itis possible that thisswork product will be changed by this process.

d | Work product charaéteristics and work product types are defined in Annex C using work product IDs (e.g. (

signed and

3.02).
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Table 9 (continued)

Process ID HCP.1.1

Base practices HCP.1.1.BP1: Determine the extent to which improved human-centred quality
of interactive systems presents opportunities for the organization and poor
human-centred quality of interactive systems is a threat for the organization.
For a generic product, the only user could be the purchaser of the system. For a larger
or more complex system, there will be more stakeholders and a user organization,
but there are still different types of users with different contexts of use. Objectives
are ideally set as measurable criteria. At an early stage, stakeholders other than users

could also be involved. However, user involvement is a principle of ISO 9241-210. [a, b]
b

HCP.1.1.BP2: Decide how the organization will identify the objectives for the
human-centred quality of its interactive systems. [c]

HCP.1.1.BP3: Define strategic human-centred quality objectives for‘interactive
systems. [c, d]

HCP.1.1.BP4: Assess how human-centred quality is related te\buisiness benefit
for the organization. [d, e]

2]

HCP.1.1.BP5: Explicitly plan for human-centred quality infinancial managemgnt
of programmes and infrastructure. [c, d, e, f]

HCP.1.1.BP6: Analyse social, educational and technological trends in staff and
users. [c, f]

Input work products |03.02 Supply strategy<d
03.03 Business strategycd
06.10 Customer satisfaction reportd

08.08 Quality management goals and objectives®d

Output work products |03.02 Supply strategy [c]¢4
03.03 Business strategy [b]<d

06.06 Investment decisionTeport [e]d

08.08 Quality management goals and objectives [d]cd

a  This applies to both the human-centredi\quality of interactive systems acquired for use and those designed gnd
developed by an organization.

b The refierence in the brackets indicates the relationship of the base practice to the process outcomes.

¢ Itis pogsible that this work produet will be changed by this process.

d Work product characteristiesjand work product types are defined in Annex C using work product IDs (e.g. 03.02).

6.2.3 H(P.1.2 - InStitutionalize human-centred quality

Table 10 dlescribes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.1.2.

Table 10 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP.1.2
Process ID HCP.1.2
Process name Institutionalize human-centred quality
Process purpose Establish and maintain a human-centred approach as normal practice in the
organization.
Process benefit The organization takes account of human-centred quality
a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
b Itis possible that this work product will be changed by this process.
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Table 10 (continued)

Process ID HCP.1.2

Process outcomes a) Top management promotes a human-centred approach to system design,
operation and procurement.

b) The organization has a strategic vision for the value of taking account of
user experience both for its products and systems for staff use.

c¢) The extent to which targets for human-centred quality need to be achieved
for different products or market segments is known.

d) Human-centred design is applied in the development .df*nteractive
systems.

e) The enterprise is responsive to changes in how their'interactiye systems
are used.

Base practices HCP.1.2.BP1: Designate a suitable member of the executive bgard to be
responsible for championing a human-centred approach and getting top man-
agement endorsement. [a]?

HCP.1.2.BP2: Establish and communicate@a.policy for achieving reqyired levels
of human-centred quality in the organizatien. [a]

HCP.1.2.BP3: Establish a continuousimprovement programme for human-cen-
tred quality in the organization. [a]

HCP.1.2.BP4: Establish and.maintain awareness of the importgnce of hu-
man-centred quality. [b]

HCP.1.2.BP5: Assess anddefine the importance of human-centred quality in
different market segments, taking account of the expectations for human-centred
quality of the produdts in those market segments. [c]

HCP.1.2.BP6: Ensure acceptance of human-centred activities in thg organiza-
tion. [d]

HCP.1.2.BP7: Develop the systems strategy to take account of yser, other
stakeholder and organizational requirements. [e]

Input work products 03.02 Supply strategy®
03.03 Business strategy
03.04 System life cycle management policy®

06.04 System life cycle model review

Oytput work products 03.01 Acquisition strategy [b]

03.02 Supply strategy [b]P

03.08 Quality management policy [c]

03.04 System life-cycle management policy [d]P
04.03 Quality management system [a, c]

06.07 System life cycle process review [e]

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b TItis possible that this work product will be changed by this process.

6.3 HCP.2 process group: enable human-centred design across projects and systems

6.3.1 Purpose and outcomes of HCP.2

The main audience for this set of processes is business unit or department, portfolio, programme,
product and HCD managers, process owners and technical specialists with cross-project or
organizational responsibilities. The types of risks addressed include threats to the corporate image or
society, business survival and human-system issues in governance and services.
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The outcomes achieved by this set of processes are as follows:

— the overall system development project plan (for each interactive system and across interactive
systems) incorporates human-centred quality;

— business planning for each project implements the vision for human-centred quality in terms of:
— usability;

— accessibility;

— usgerexper terrce;
— ayoidance of harm from use;

— approjpriate procedures for achieving required levels of human-centred quality by HCD “activitlies
exist:

— fdr systems, products, services;
— tq support interoperability, integration, consistency of use across systems, products, services;
— agross user groups;
— oyer time;

— an orfganizational infrastructure and staff for HCD progesses is established, promoted gnd
maintiained;

— humah-centred quality is an inherent element in the process of acquisition, supply and operation of
eachipteractive system and across interactive systems, facilitating co-existence and interoperability
of int¢ractive systems;

— tradejoff and risk management explicitly inclide human-centred quality in mitigating risks;

— humah factors data necessary for the organization to carry out human-centred design and maintpin
acceptable levels of human-centred quality are available.

These outfomes are achieved by performance of the processes addressed in Tables 11 to 13.

6.3.2 H(P.2.1 - Integration of human-centred design

Table 11 dlescribes the pufpose, benefits, outcomes, base practices, input work products and output
work products associateéd with HCP.2.1.

Table 11] — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.2.1

Hrocess ID HCP.2.1

Process name Integration of human-centred design

Process purpose To ensure that the organization has procedures that enable human-centred de-
sign to be appropriately integrated into all phases of the life cycle for interactive
systems.

Process benefit Human-centred design is used appropriately.

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Itis possible that this work product will be changed by this process.
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Table 11 (continued)

Process ID

HCP.2.1

Process outcomes

a) The organization has a shared understanding of human-centred design and

how it is achieved.

b) Human-centred design is a documented part of the systems de
process and the overall system development project plan
interactive system and across interactive systems).

c¢) Procedures are defined for integrating HCD activities with other system

velopment
(for each

deVelopIent actvities.

d) An effective mechanism is established for personalCand
communication related to human system issues.

e) Strategic human-system issues and associated risks.of harm
systems and their use are identified and managed-.

f)  The costs and benefits of particular HCD activities and the risks
are known.

g) Stakeholders relevant to the human-céntred approach are involvg

h) Human-centred quality objectives$ ate included in the procuremelnt process.

i) Marketing and other relatignships with external entities expl
account of human-centred quality as appropriate.

technical

related to

mitigated

d.

citly take

Base practices

HCP.2.1.BP1: Establish a common terminology for human-syst
within the organizationafa]?

HCP.2.1.BP2: Integrate human-centred design into the overall syst
opment project plan. [b, c]

HCP.2.1.BP3: Collect feedback on the management of human-syst
across the qrganization. [d]

HCP.2.1.BP4: Develop effective procedures for communication bety
responsible for human-centred design and other members of project te

HCP.2.1.BP5: Identify emerging human-system issues for the organiz

HCP.2.1.BP6: Identify and integrate stakeholders relevant to the h
tred approach. [g]

HCP.2.1.BP7: Explicitly take account of human-centred quality in
ment. [h]

HCP.2.1.BP8: Analyse image, client-relationships and competitive
in the marketplace with respect to a human-centred approach. [i]

The marketing function in an organization typically provides:

— information on target user groups;

bm issues
em devel-
em issues
veen those
ams. [c, d]

ation. [e, f]

llman-cen-

procure-

situation

— InSIgNhts on Key drivers of user satistaction,
— prioritization guidance based on the market situation;

— objective sales data that can be correlated with usability data - for
and ROI assessment.

validation

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b TItis possible that this work product will be changed by this process.
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Table 11 (continued)
Process ID HCP.2.1
Input work products 3.04 System life cycle management policy®?
3.06 System life cycle process policy?
3.08 Quality management policy
6.07 System life cycle process review
Output work products 2.01 System life cycle stage model [a]

2 04 Suctapma 1ifa cuola oo o goo ot o alioc [hbh

3-04-Systemrtife-eyele managementpoteyb]
3.06 System life cycle process policy [c]P
3.11 Technical management plan [d, f]

3.08 Quality management policy [h]P

6.08 System life cycle improvement report [e, f]

a2 Thereflerence in the brackets indicates the relationship of the base practice to the process out€omes.

b Itis pogsible that this work product will be changed by this process.

6.3.3 H(P.2.2 - Resources for human-centred design

Table 12 dlescribes the purpose, benefits, outcomes, base practices;input work products and out
work products associated with HCP.2.2.

Table 12 — Purpose, benefits, outcomes, base practices,input work products and output wo

products of HCR.2:2

put

'k

Pirocess ID

HCP.2.2

Process npme

Resources for human-centred design

Process phrpose

To establish and maintain an effective infrastructure for human-centred desig
within the organization.

Process benefit

Human-centred.design can be carried out as appropriate by each project.

Process optcomes

a) An agreed set of suitable HCD procedures, tools and methods representing

accépted practice is used to address human-centred quality.

b) ~Agreed HCD procedures are maintained in suitable format(s) for effect
and widespread use by project members.

c) Accepted design guidelines, standards and human factors data related

human-centred quality are provided and maintained in suitable format(s)

for effective and widespread use by project stakeholders.

d) Sufficient staff competent in human-centred design are available for
projects.

to

all

C) Guidquuc Ull DC}CLtills, dddytllls aud ayy}_y ills uld1v1duq} tUU}D aud lllcthh
to be confident that the required level of human-centred quality will
achieved is available.

f) Guidance on how to assign sufficient time and budget to be confident that

the required level of human-centred quality will be achieved is available.

ds
be

a2  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Itis possible that this work product will be changed by this process.
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Table 12 (continued)

Process ID HCP.2.2

Base practices HCP.2.2.BP1: Define an authority to be responsible for maintaining and promoting
the infrastructure for human-centred design (procedures, tools, methods, training
and mentoring). [a, b]?

HCP.2.2.BP2: Select, publish, review and maintain HCD procedures, tools and
methods that are usable by the organization. [b]

This includes checking whether methods are used appropriately, i.e. produce valid
results, and revising as necessary.

HCP.2.2.BP3: Define required competences in human-centred desjgn and ap-
propriate assessment methods. [d]

HCP.2.2.BP4: Establish training to reach and maintain required competences in
human-centred design. [d]

HCP.2.2.BP5: Ensure that staff are competent (including any necesqary train-
ing) to apply selected procedures, tools and methods/{including custgmising for
the project context where appropriate). [d, e, f]

HCP.2.2.BP6: Mentor and monitor trained individuals to ensure that competence
is effectively applied in the working environment. [d, f]

HCP.2.2.BP7: Select, publish and maintain-design and usability (style) guidelines,
standards and other information (e.g. advice on customization and rgsourcing)
related to human-centred qualityéwithin the organization. [c, e, f]

Principles, requirements and.recommendations are published in varioyis sources,
including the ISO 9241 series, These typically apply across user interface|platforms,
e.g. “colour should be usedonly as an additional means to code informjation”. See
Reference [27].

Input work products 03.04 System life cycle management policy

03.06 System life cycle process policy?
03.07 Training strategy?
03.08 Usability management policy

Oytput work products 01.03 Competent personnel register [d]
02.04 System life cycle process model [a, b]
03.06 System life cycle process policy [a]P
03.07 Training strategy [d]P

03.11 Technical management plan [c, e, f]

The technical management plan includes HCD procedures, as well as HCD design
guidelines, standards and other human factors data related to human-centred
quality.

a | The reference in the brackets indicates the relationship of the base practice to the process outcomes.

b | Ttis possible that this work product will be changed by this process.

6.3.4 HCP.2.3 - Authorization and control of human-centred quality

Table 13 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.2.3.
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Table 13 — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.2.3

Process ID HCP.2.3
Process name Authorization and control of human-centred quality
Process purpose The governance of human-centred design to achieve appropriate levels of hu-
man-centred quality in the acquisition, supply and operation of interactive systems.
Process benefit Appropriate levels of human-centred quality are achieved across the organization.
Process outcomes a) Organization-wide objectives (HCP.3.1.1) for human-centred quality are
defined

b) A governance process is established to manage projects’ conformity Wwjth
agreed standards.

c¢) Human-centred quality is identified as criteria for approvalfof interactjve
systems and their elements.

—-

d) Performance against organizational objectives for human-centred quality
known.

S

e) Deficiencies in human-centred quality are addressed
f)  Acquisition includes requirements for human-centred quality.

g) HCD practice and capability are contractual requirements on supplying
organizations.

Base pradtices HCP.2.3.BP1: Define organization-wide-.objectives for human-centred quality
based on the strategic objectives set in/HCP.1.1 c), for example KPIs for human-cerp-
tred quality and human-centred design. [a]?

HCP.2.3.BP2: Establish a governance process to manage the project’s conformity
with agreed human-centred-quality-related standards. [b]

HCP.2.3.BP3: Include review and sign-off of human-centred quality in all re-
views and decisions.{¢]

HCP.2.3.BP4: Monitor the achievement of objectives for human-centred qualji-
ty. [c, d]
HCP.2.3.BP5:‘Take corrective action when deficiencies in human-centred qualify
are identifiged. [e]
HCP.2.3.BP6: Include requirements for human-centred quality in the criterip
foracquisition. [f]

HCP.2.3.BP7: Assess and improve HCD capability in organizations carrying ou
design and development of interactive systems. [g]

Input work produects 03.01 Acquisition strategy®
04.01 Supplier selection procedureP

04.03 Quality management systemP

06.01 Supplier assessment report

06.02 Delivery acceptance report

06.11 Quality management report

a2  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Itis possible that this work product will be changed by this process.
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Table 13 (continued)

:2023(E)

Process ID HCP.2.3

Output work products |03.01 Acquisition strategy [c, f]°

03.02 Supply strategy [c]
04.01 Supplier selection procedure [c, f] P
04.03 Quality management system [b, c, e]°

06.03 Supply performance report [d]

2-Acquisttiomagreenrentchange requestfet
07.03 Supply proposal [c, g]

07.06 Supplier directive [c, €]

08.02 Delivery acceptance criteria [c, f, g]
08.03 Supply agreement [b, g]

08.09 Quality measures [a]

An organization can be either an acquirer or a supplier. Quality criteria are
to internal projects as well as external acquisition.

applicable

The reference in the brackets indicates the relationship of the base practice-to the process outcomes.

It is possible that this work product will be changed by this process.

6.4

Th
sel

SYS

Th
thd

NO
acq
ney

Th

4 HCP.3 process group: execute human-centred.design within a project

.1 Purpose and outcomes of HCP.3

e main audience for this set of processes and. is sub-processes is project managers, product
ior HCD professionals, educators and trainers. The types of risks of harm addressed inclu
tem issues in the project and the system;and the quality of the system.

e purpose of this set of processes-isito carry out HCD activities as appropriate in order to e
system achieves appropriate human-centred quality.

TE Human-centred desiginis required to ensure human-centred quality for all types of projec
uisition of a standard product, customization for use in a specific organizational context or devel
vV system.

b outcomes achieved’by this set of processes are as follows:

designs orfeédésigns are based on user and other stakeholder requirements;

appropridte HCD process activities are performed;

approopriate methods are applied;

managers,
le human-

hsure that

[s, whether
pment of a

WOTK pProducts COmntail the TequiTed COomtent;

appropriate human-centred quality is achieved.

This set of processes provides a means of conforming to the requirements of ISO 9241-210. These
outcomes are achieved by performance of the following processes.

6.4.2 HCP.3.1 process sub-group: plan and manage human-centred design for the project

6.4.2.1 Overall purpose and outcomes of HCP.3.1

The purpose of the following set of processes is to ensure that human-centred design is conducted in a
systematic manner within a project and can be traced throughout the project.

© IS0 2023 - All rights reserved

19


https://standardsiso.com/api/?name=a7ed646ff6b68c81c25c66827610dfb8

IS0 9241-221:2023(E)

The outcomes achieved by this set of processes are as follows:

— project stakeholders know which work products are needed in order to address human-centred
quality;

— human-centred design is integrated in the overall project plan;

— human-centred design is conducted in a systematic manner;

— users are involved throughout the project;

d 3 - h | Lo 2.1 de | 1 s
— esigrsarIveIr aira rermea oy user=centrea cvaruaatiorr.

These out

6.4.2.2

Table 14 ¢
work prod

Table 14 — Purpose, benefits, outcomes, base practices, input work proeducts and output work

fomes are achieved by performance of the processes addressed in Tables 14 to 18.

HCP.3.1.1: establish human-centred quality objectives

lescribes the purpose, benefits, outcomes, base practices, input work preducts and out
ucts associated with HCP.3.1.1.

products of HCP.3.1.1

put

Pro

ress ID

HCP.3.1.1

Processn

Ame

Establish human-centred quality objectives

Process p

irpose

Human-centred quality objectives for the project are defined and maintained, takin
account of the benefits and potential negative consequences identified in HCP.3.1.2,
preliminary information about contextofuse (HCP.3.2) and user needs (HCP.3.3.1).

A

Process b

pnefit

The project is guided by objectives.for human-centred quality.

These provide a basis for managihg threats and opportunities (HCP.3.1.2), defining the

extent of HCD activities (HCR3.1.3), and for providing user requirements and settin
acceptance criteria (HCP:3.3.2).

e

b

Process o

itcomes

a) Human-centred quality objectives are derived from organizational objectives,

business context,technological constraints and the intended context of use.
b) Human-centred quality objectives are established and maintained for e3

applicable-component of human-centred quality for each context of use:
— Avpidance of harm where appropriate.

EXAMPLE 1 The design of the medical device will ensure that use errors that cause
harm are either eliminated or reduced to the extent possible.
" Usability.

EXAMPLE 2 The average time that air passengers entering the United States will ta
to pass through immigration is half the average time currently taken, while mainta
ing current levels of security and safety in screening arrivals.

ch

ke

n-

a  The ref]

prience in the brackets indicates the relationship of the base practice to the process outcomes.

b CIF.5 includes human-centred quality objectives.
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Table 14 (continued)

Process ID HCP.3.1.1

— Accessibility to enable the system to be used by people with the widest range of
capabilities in the intended user populations, where appropriate.

EXAMPLE 3 The intended user population that is identified explicitly includes users
with the widest possible range of diverse human needs and characteristics.

— User experience resulting from use and/or anticipated use.

EXAMPLE 4 Potential users anticipate that the new product will maintain the compa-
nv’s reputation as the market leader for guality and innovation

EXAMPLE 5 Users enjoy the aesthetic experience of the physical design.

c) Data collection (user research) is planned and resourced accordingto the needs of
the project.

d) Identified human-centred quality objectives are an integral part of the project
success criteria.

Balse practices HCP.3.1.1.BP1: Review the relevant aspects of the context of use in order to identi-
fy relevant human-centred quality objectives. [a]?

Human-centred quality objectives vary in level and’detail from very high-leyel visions
to precise target numerical values, depending ofi.the maturity of understanding of
the system and available information at the/time they are stated. The more dpecific
human-centred quality objectives are, the' more they can serve as requiremgnts for
the future system.

Additional human-centred qualityobjectives can emerge with increased unglerstand-
ing of the context of use.

HCP.3.1.1.BP2: Identify differences in human-centred quality objectivef between
the intended user populations (when there is more than one user population). [b]

HCP.3.1.1.BP3: Analyse\the overall project objectives with respect to the impact
of human-centred.quality. [a, b]

HCP.3.1.1.BP4: ldentify value-driven human-centred quality objectives|for usabil-
ity, accessibility, user experience and avoidance of harm from use. [b]

HCP.3.1.1.BP5: Identify areas where more information is needed to further devel-
op the.detail of the human-centred quality objectives and of the context of ufe. [c]

HCP.3.1.1.BP6: Communicate the human-centred quality objectives to relevant
project stakeholders. [d]

Input work products\ }CIF.3 Context of use
08.03 Supply agreement
08.12 Stakeholder requirements

Oytput workproducts |CIF.5 User requirements [b]P

08.04 Project requirements [c, d]

a | Phe reference in the brackets indicates the relationship of the base practice to the process outcomes.

b CIF.5 includes human-centred quality objectives.

6.4.2.3 HCP.3.1.2 - Manage threats and opportunities that arise from use of the interactive
system

Table 15 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.1.2.
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Table 15 — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.3.1.2

Process ID HCP.3.1.2
Process name Manage threats and opportunities that arise from use of the interactive system
Process purpose To manage threats and opportunities related to the degree of usability, accessibility

and/or user experience achieved, including issues such as inconvenience, financial
harm, health, safety, privacy and security.

Process benefit Harm that results from inadequate usability, accessibility or user experience is min-
imized, and opportunities provided by superior levels of human-centred quality are
realized (see ISO 9241-220:2019, Annex F for more details).

Process oitcomes a) The potential threats and opportunities related to human-centred quality are
taken into account in the business case.

b) The benefits of good human-centred quality are achieved for the projgct
stakeholders for whom the success of the system is critical.

c) Reasonably foreseeable harm from use is minimized or elimiinated, in particujar
negative consequences for stakeholders for whom the-suecess of the project{or
system is critical (e.g. to health, safety, finances or the.environment).

d) Potential opportunities related to use are considered.

e) Potential conflicts between human-centred-quality and other quality attribufes
are identified.

f)  Project resources for HCD are determiined, based on the identified range and
depth of analysis needed and an explicit assessment of threats and opportunitjes
related to human-centred qualityand health and safety.

a  Thereflerence in the brackets indicates the relationship of the-hase practice to the process outcomes.

b Itis pogsible that this work product will be changed by this,process.
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Table 15 (continued)
Process ID HCP.3.1.2
Base practices HCP.3.1.2.BP1: Incorporate issues related to human-centred quality in the devel-

opment of the business case. [a]?

HCP.3.1.2.BP2: Identify project stakeholders for whom the success of the system
is critical. [65] [D, ]

HCP.3.1.2.BP3: Establish benefits that result from superior human-centred
quality. [b, d]

LV AMDL I 1 NI 1 1 1. - 4= 1 - 4= 21 L 1 1 d' l 1
TAZTIIVIT G T viedrcar apprrcationto rave patrents speira rewer aays neearr 1alyslis.

EXAMPLE 2 Consumer product: to have fewer customers initiating sefvice{calls.

HCP.3.1.2.BP4: Assess the harm that results from poor human-centred quality
(for the users, organization or project, including to economic status, human|ife, health
or the environment). [c]

EXAMPLE 3 Administrative data required by expense reporting applicatipn: results
in members of staff spending more time entering addjtional data.

HCP.3.1.2.BP5: Assess potential health and safety'hazards, including specific soft-
ware-related risks (e.g. motion sickness in virtualreality) and general environments
risks (e.g. physiological). [c]

HCP.3.1.2.BP6: Consider potential opportunities based on user needs and Human-cen-
tred quality (e.g. for innovative solutiouds)) [d]

HCP.3.1.2.BP7: Resolve potential conflicts between human-centred quality and other
quality attributes (e.g. usability versus security or with buy-or-build decisi¢ns related
to off-the-shelf components). [e]

HCP.3.1.2.BP8: Determinethe range and depth of analysis of the interactjve system
thatisrequired to ensurehuman-centred quality (e.g. the related systems 1fequired to
complete the task or the-extent to which subsystems are analysed). [f]

HCP.3.1.2.BP9: Determine project resources (including access to users)|needed to
mitigate risks to‘achievement of the required human-centred quality. [f]

Input work products CIF.3 Context,of use
CIF.5 User requirements
08.04 Project requirementsP

08:12 Stakeholder requirements

Oytput work products)03.14 Decision-making strategy [a, d, €]
03.15 Risk management strategy [c, d]
05.04 Risk register [c, €]

06.18 Risk management report [f]

08.04 Project requirements [f]P

a | The reference in the brackets indicates the relationship of the base practice to the process outcomes.

b Ttis possible that this work product will be changed by this process.

6.4.2.4 HCP.3.1.3 - Define extent of human-centred design in the project

Table 16 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.1.3.
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Table 16 — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.3.1.3

Process ID HCP.3.1.3
Process name Define extent of human-centred design in the project
Process purpose To define the HCD process outcomes and activities for the project and identify
the appropriate level of HCD resources for the project.
Process benefit The resources necessary to achieve the required level of human-centred quality
are defined and integrated in the overall project plan.
Process outcomes n) The scope of HCD process outcomes and activities needed to achieve the
objectives identified by HCP.3.1.1 and the benefits identified by HCP.3.1(2-gre
defined.

b) HCD methods are selected and customized for the project context to gjve
sufficient confidence that the required level of human-centred quality will|be
achieved in each project.

c¢) The extent of user or stakeholder involvement, evdluation and iteratjon
needed to give sufficient confidence that emerging requirements for humgn-
centred quality are identified.

at the earliest stages, and taking account of-the size and complexity of fhe

d) Human-centred design is integrated in theloverall project plan, starting
interactive system and the resulting degree of decomposition of the desig

e) Therequired resources (people, budgets, users, time) for HCD are known.

Base pradtices HCP.3.1.3.BP1: Identify the necessary HCD process outcomes to be achievefl
through HCD to meet the human-centred quality objectives identified by
HCP.3.1.1 and the benefits identified by HCP.3.1.2. [a]?

HCP.3.1.3.BP2: Identify the HCD processes activities to be carried out to
achieve the HCD process outcomes. [a]

HCP.3.1.3.BP3: Identify which human factors data are required by the pro
ject. [b]

HCP.3.1.3.BP4:'ldentify the method(s) used to obtain the required data, takipg
account of the constraints imposed by the project and the project team’s knowlr
edge and-understanding about ergonomics and user interface design. [b]

HCP.3.1)3.BP5: Identify the degree of user or stakeholder involvement,
evaludtion and iteration required to achieve an acceptable degree of certainty
ofTequired human-centred quality. [c]

HCP.3.1.3.BP6: Plan the overall set of HCD activities to be performed in ord¢r
to provide human factors data, user requirements and evaluation results to gulde
the emerging design. [a, d]

This can be carried out iteratively, for example in agile development.

HCP.3.1.3.BP7: Identify resources (people, budgets, users, time) for HCD. [e]
lnput WO]‘II p"ﬂdv_f‘tc CIE S llsor rnqnv'rnmnnf—c

6.18 Risk management report

8.04 Project requirements

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Human factors integration plan is included within 3.09 and 3.11.

¢ Verification and validation strategies include the evaluation plan.
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Table 16 (continued)
Process ID HCP.3.1.3
Output work products 2.01 Tailored system life cycle stage model [a]

2.02 Tailored system life cycle process model [b]
3.09 Project management plan [b, d]P

3.11 Technical management plan [c]P

3.20 Verification strategy [b, c|¢

Q09 17 1- 1 . Ll 1
O.4 VAIIUALIUIT S U dLTCE y TU, U]

6.13 Project resources and services report [e]

8.10 Project team requirements [e]

a | The reference in the brackets indicates the relationship of the base practice to the process outcomes.
b | Human factors integration plan is included within 3.09 and 3.11.

¢ | Verification and validation strategies include the evaluation plan.

6.4.2.5 HCP.3.1.4 - Plan each HCD process activity

Tafle 17 describes the purpose, benefits, outcomes, base practices, input work products and output
waork products associated with HCP.3.1.4.

Table 17 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP.3.1.4
Process ID HCP.3.1.4
Prjocess name Plan each HCD process activity
Prjocess purpose To ensure that the work*products produced by each HCD activity achieve thie quality

required for use by*the project.

Prjocess benefit The HCD activities needed to achieve the required levels of human-centred guality
are plannedy

Prjocess outcomes a) Theresources (people, budgets, time) required for each HCD activity afe defined.

b) ~The method(s) to be used to conduct each HCD process activity are selected and
customized as appropriate.

c) The necessary authorizations and approvals (e.g. ethical approval, works council
agreement) are obtained.

d) The work products to be delivered for each HCD process activity are dgfined.

e) Each HCD activity is integrated in the overall project plan, allowing for any
necessary iteration.

f) Effective procedures are established for feedback and communicati¢gn on HCD
activities as they affect other design activities and trade-offs.

g) Representative users of the system are available to participate in HCD activities
where necessary.

h) The composition of the design team includes sufficient diversity in expertise to
collaborate over design and implementation trade-off decisions at appropriate
times.

i)  Suitably qualified and experienced staff are available to carry out HCD activities.

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 17 (continued)

Process ID

HCP.3.1.4

Base practices

HCP.3.1.4.BP1: Identify resources required (in terms of time, delay and effort) a

allow for sufficient investigation and iteration in order to meet human-centred quality

objectives. [a]2
HCP.3.1.4.BP2: Select method(s) for conducting each HCD activity. [b]

HCP.3.1.4.BP3: Customize HCD procedures and customize associated tools and
methods as appropriate to provide sufficientand timely information to the project. [b,

LHD 2 4 4. DD 4 . Oled o : : H .
UL LI, L.T. DI 1. UUL 34 q

proval). [c]

HCP.3.1.4.BP5: Define work products to be produced by each HCD processactiv|
(see Annex C). [d]

HCP.3.1.4.BP6: Define suitable formats for the work products that result from {
HCD process activities. [d]

HCP.3.1.4.BP7: Identify at which point of time each work preduct is needed in
project. [e]

HCP.3.1.4.BP8: Plan each HCD process activity in termhs)of resources (people w
appropriate skills, budgets, time). [a, €]

nd

d]

h

ot

HCP.3.1.4.BP9: Plan how feedback on the results.of HCD activities will be com

nicated to other design activities and trade-offs, including an explanation apd

justification of any design recommendations. [f]

HCP.3.1.4.BP10: Involve representativeusers in the design and evaluation proc¢ss
as appropriate in order to collect user feedback for use in the design of organizatiopal

and technical systems. [g, h]

HCP.3.1.4.BP11: Assign competent staff (internal or external) to conduct each H
activity. [a, h, i]

u-

CD

Input worlk products

3.11 Technical management plan

Output work products

03.09 Project managementplan [b, d, e, f]
03.10 Project acquisition plan [a, f, g, h]
03.13 Project quality plan [c, i]

2 The reference in the brackets indicates.the relationship of the base practice to the process outcomes.

6.4.2.6 CP.3.1.5 - Manage-HCD process activities within the project

Table 18 dlescribes the purpose, benefits, outcomes, base practices, input work products and out
work products associateéd with HCP.3.1.5.

Table 1§ — Purpose, benefits, outcomes, base practices, input work products and output wo

products of HCP.3.1.5

put

'k

ProcessiD

HUF.3.1.0

Process name

Manage HCD process activities within the project

Process purpose

To ensure that each HCD process activity is conducted as planned, specified work products
achieve the required quality and are delivered at the right time for use in the project.

Process benefit

The HCD process activities needed to achieve the required levels of human-centred
quality is carried out.

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 18 (continued)
Process ID HCP.3.1.5
Process outcomes a) Each HCD process activity is conducted as defined to deliver the specified work

product.

b) Required work products of HCD process activities are available when needed as
input to the project.

c¢) System work products (e.g. system architecture) are improved where necessary
based on the results of HCD activities.

d) The project plan and HCD activities are adjusted where necessary] based on
emergent data delivered by HCD activities.

e) Workis conducted according to the organizational objectiyes\for humgn-centred
design and human-centred quality (see HCP.2)

Ba

se practices HCP.3.1.5.BP1: Deliver agreed work products for each HCD process acfivity. [a]?
HCP.3.1.5.BP2: Monitor the accomplishment for each HCD activity. [a, b]

HCP.3.1.5.BP3: Communicate work products ofieach completed HCD activity to
stakeholders in project. [b]

HCP.3.1.5.BP4: Identify where outputs of HCD activities point to needg for itera-
tion and lead to changes in the overall project plan in order to continje to meet
human-centred quality objectives. |d}

HCP.3.1.5.BP5: Review the HCD activities within the project plan throyghout the
life of the project. [c, €]

HCP.3.1.5.BP6: Ensure that HCD work products are appropriately act¢d on. [d].

In

put work products 3.11 Technical management plan

Oy

tput work products [06.04 System life cycle\ntodel review [d]
06.07 System life eyele process review [d]
06.11 Quality management report [a, c]

06.14 Projeet’quality report [c, €]

06.15<Rroject progress report [b]

The reference in the brackets‘indicates the relationship of the base practice to the process outcomes.

6.4

6.4

Th
cha
an

.3 HCP.3.2 process sub-group: identify the context of use

.3.1 Overall')purpose and outcomes of HCP.3.2

e purpose)of this set of processes is to identify the users of the interactive system|and their

I organizational environment of the interactive system (see ISO 9241-11), and to communicate

thi

iracteristics, the goals and tasks, the resources used and the technical, physical, social}Ll, cultural

5 information. This can be for a current context of use or for an intended context of use (see

ISO/IEC 25063).

The outcomes achieved by this set of processes are as follows:

the characteristics of the actual or intended user groups, their goals and their tasks, including user
interaction with other users and other interactive systems, are identified;

the operational environment of the system, including the factors that affect the performance of
users, is described in sufficient detail to support the design activities;

information about the context of use and its implications is available throughout the life cycle of the
interactive system.
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NOTE Analysing, designing and evaluating human use of an interactive system can be addressed for a system
in its current state, specified state and future state. A range of contexts of use can be considered, including the
context of introducing or selling and the context of managing the system in operation.

These outcomes are achieved by performance of the processes addressed in Tables 19 and 20.

6.4.3.2 HCP.3.2.1 - Identify the intended user population and differentiate groups of users

Table 19 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.2.1.

Table 19 — Purpose, benefits, outcomes, base practices, input work products and outputwork
products of HCP.3.2.1

Progess ID HCP.3.2.1
Process napme Identify the intended user population and differentiate groups of users
Process pllrpose To identify the intended user population and differentiate the groups of users taking

account of the diversity of the population and describe the relevant’'characteristics gf
the identified user groups.

Process benefit The intended user population is known and provides a basisfor describing the contgxt
of use.
Process optcomes a) User groups to be considered (for the intefactive system to be designed |or

evaluated) are identified.

b) Users with accessibility needs have beenincluded to the greatest extent possibl

D

c¢) The relevant characteristics (including the diversity of these characteristics)| of
each user group and their goals afe'described.

d) User groups not to be considered (for the interactive system to be designed|or
evaluated) are identified.

Base pradtices HCP.3.2.1.BP1: Identify users based on the intended target audience for the interac
tive system. [a]?

HCP.3.2.1.BP2: Identify the goals that the users have and the characteristics of the
potential users based on information about existing users, information from databa
es and standards.(for more information see ISO/IEC 25063 and ISO/TS 20282-2:2013,
Annex C). [3;7]

HCP.3.2(1.BP3: Differentiate user groups on the basis of shared goals, roles with
respectto the interactive system under consideration and any relevant demographi
chardcteristics (for more information see ISO/IEC 25063 and ISO/TS 20282-2:2013,
Annex C). [c]

HCP.3.2.1.BP4: Describe the attributes of each user group relevant for the interaf-
tive system to be designed or evaluated, including any needs for accessibility. (See, f
example, ISO/IEC 29138-1 and ISO/TR 22411.) [c]

HCP.3.2.1.BP5: Include potential users with accessibility needs to the greatest

£ £ il H 1o ds 11 £ £ial a1 1 ielatl (N
CATCITIC P OSSTOTC TIICTaUTIT S alt pUTCTItar oSt S COVETCOr Oy —aily ICETSTAtIUT [ O]

—

HCP.3.2.1.BP6: Identify any types of users who are not included in the intended
context of use, and the reasons why they are not included. [d]

Input work products |08.04 Project requirements

08.12 Stakeholder requirements
Output work prod-  |02.07 Stakeholder’s profile [a, b]P

ucts CIF.3 Context of use [c, d]

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b 02.07 includes user group profiles, which is a synonym for a target audience description (TAD) and personas.
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6.4.3.3 HCP.3.2.2 - Identify other relevant aspects of the context of use and reported issues

Table 20 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.2.2.

Table 20 — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.3.2.2

Process ID HCP.3.2.2
Process name Identify other relevant aspects of the context of use and reported issues
Prjocess purpose To understand and determine the goals and tasks and ensure that suffidient infor-

mation about the context of use is available to support human-centred) depign of the
interactive system.

Prijocess benefit The context of use is described.

Prjocess outcomes a) The goals and related tasks, resources and equipment (hardware and|software),
social and organizational environment and physical environment fpr all user
groups to be supported are identified and clearly ¢ommunicated to fall project
members in sufficient detail to support the designiactivities.

b) Risksassociated with the achievement of geal9and execution of tasks gre known.

c) Sufficient information is obtained te identify implied needs and §o support
design or evaluation.

Bdse practices HCP.3.2.2.BP1: Agree on the scope forcontext of use analysis (e.g. tasks arfjd environ-
ments to be focused on) based on the.purpose of the interactive system to bg designed
or evaluated, the human-centred gurality objectives and the needed level of|detail (e.g.
the extent to which users’ goals@re decomposed). [a]?

HCP.3.2.2.BP2: Select and'use appropriate method(s) for collecting and describing
context of use informatian(e.g. contextinterviews, observations, user self-rgports). [a]

HCP.3.2.2.BP3: Identify and, where necessary, research all relevant aspects of
the context(s) of use for each user group: including goals and related |outcomes,
tasks, system.interdependencies, resources and equipment (hardware and|software),
technical environment (including development environment for the systemfto be built
or advanced); social and organizational environment, physical environmen|t, manage-
ment stricture, communications and organizational practices or legislation| (For more
details, see ISO/IEC 25063.) [a, b]

HCP.3.2.2.BP4: Carry out task analysis in order to understand identified tasks and
the relationships between them. [a]

HCP.3.2.2.BP5: Assess risks associated with using the interactive system, for
example if tasks are performed incorrectly. [b]

HCP.3.2.2.BP6: Describe the context of use for each intended or actual yser group
in a suitable format and sufficient detail for later use (e.g. user needs anglysis, user
requirements specification and evaluation). [a]

HCP.3.2.2.BP7: Create and evaluate design concepts to obtain a better undprstanding

ofthe context ofuse [r‘]

HCP.3.2.2.BP8: Decide whether the quality of information is complete and in
sufficient detail or whether further investigation is required. [c]

HCP.3.2.2.BP9: Communicate information about the context of use to relevant
project stakeholders. [a, b, ]

Input work products  |08.12 Stakeholder requirements

08.18 Human-equipment interface requirements (for existing systems)

Output work products |CIF.3 Context of use description [a, b, c]

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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6.4.4 HCP.3.3 process sub-group: establish the user requirements

6.4.4.1 Overall purpose and outcomes of HCP.3.3

The purpose of this set of processes is to ensure that a comprehensive set of valid and verifiable user
requirements relevant for the context of use are specified for the interactive system to be developed.

The outcomes achieved by this set of processes are as follows:

— the user needs are identified;

— the uder requirements are derived and specified, taking account of both user needs (HCP.3.3.1)-gnd
high-level human-centred quality objectives (HCP.3.1.1);

— the sthkeholder requirements that have impact on the user requirements are identified:
These outfomes are achieved by performance of the processes addressed in Tables 21,to 23.
NOTE1 [User-system interaction requirements and the associated use-related quality requirements |(in
HCP.3.3.2) pre based on the subset of user needs (in HCP.3.3.1) that the design solution<isintended to supporf. In

simple casgs, the specification of user requirements emerges directly from the identification of user needs.

NOTE 2 [These processes can be performed iteratively to achieve an adequate depth of understanding of the
users’ requirements for complex or ill-defined systems.

6.4.4.2 HCP.3.3.1 - Identify the user needs

Table 21 dlescribes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.3.1.

Table 21| — Purpose, benefits, outcomes, base practices, input work products and output work
productscof HCP.3.3.1

Prqcess ID HCP.3.3.1
Process napme Identify the user needs
Process phrpose To provide the hasis for deriving a comprehensive set of valid user requirements.
Process benefit The user neeeds relating to human-centred quality are identified.
Process optcomes a) Thewuseér needs are comprehensively described and documented.

b)-\Opportunities for new solutions to user needs are identified.
c) Existing problems, deficiencies and workarounds are identified.

d) Stakeholders are informed about user needs to be used for deriving uger
requirements.

e) There is sufficient information to derive user requirements that adequatgly
satisfy the user needs

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 21 (continued)
Process ID HCP.3.3.1
Base practices HCP.3.3.1.BP1: Analyse all data within the context of use description for user

needs (i.e. prerequisites necessary for users to achieve the intended outcomes),
taking account of user needs for accessibility (see ISO/IEC 29138-1), usability,

user experience and risks of harm arising from use. User needs include needs for
information, enjoyment and needs related to the physical and/or social environment
(see ISO/IEC 25064 for more details). User needs are stated independently of any
solution. [a, d]?

N AMDLIC
LAIYIVIT LT

i) Renting a car: a car driver with an injured foot needs to have a rentdl)cal with
automatic gears in order to be able to drive the car.

ii) Boiling eggs for breakfast: the person preparing breakfast for'the family needs to
know each family member’s preference for their boiled egg (softymedium, hard) in
order to supply each boiled egg according to the preferencé.of each family member.

iii) Monitoring the health state of each patient at an intensive care unit: th¢ health-
care professional in an intensive care unit needs to.know whether the vital param-
eters of each intensive care patient are deteriorating/in order to take corrdctive

action.

iv) Waking up early in the morning: a persen‘who uses an alarm clock doe4 not want
to get startled by its sound.

HCP.3.3.1.BP2: Identify needs related to aspects of user experience, irjcluding
(where appropriate): organizationalimpacts, user documentation, online help, sup-
port and maintenance (including hélp desks and customer contact points),|training,
long-term use, the user’s aesthetic experience of physical design, product jackaging
(including the “out-of-box experience”), the user experience of previous orfother
systems and issues such-asbranding and advertising. [a, b]

HCP.3.3.1.BP3: Consult relevant stakeholders (e.g. representative useys, subject
matter experts, managers) to obtain a correct and complete set of user needg, including
those derived from organizational and management needs. [a, d]

HCP.3.3.1.BP4: Identify opportunities for new solutions to user needs| [b]

HCP.3.3.1.BP5: Identify existing problems, deficiencies and workarounfds related
to systems in use. [c]

HCP.3.3.1.BP6: State each user need as an outcome to be achieved by the user
(what is to be achieved, rather than how) and the circumstances in which isers have
these needs. [d]

HCP.3.3.1.BP7: Communicate the identified needs and the context df use that
they relate to (including any constraints imposed by the context of use) to gll relevant
project stakeholders. [d]

Input work\products CIF.3 Context of use description

07.10 Operation request

Output work products |CIF.4 User needs report [a, €]

08.13 Stakeholder requirements constraints on solution [c, d, €]

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

6.4.4.3 HCP.3.3.2 Specify the user requirements

Table 22 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.3.2.
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Table 22 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP.3.3.2

Process ID

HCP.3.3.2

Process name

Specify the user requirements

Process purpose

To specify a set of user requirements that provide the basis for designing system solutions
that satisfy the user needs and address each high-level human-centred quality objective
identified in HCP.3.1.1.

Process benefit

A clear statement of user requirements for the interactive system that takes account of the
users’ perspective, providing information on the characteristics of the context of use and

the needs of the users, is available to the project.

Process outcomes

a)

b)

d)

e)

f)

g)

h)

The intended contexts of use for design are specified to clearly define the conditid

ns

under which the requirements apply (i.e. user groups to be supported,goals and

tasks to be supported, resources and environments to be supported).

User requirements are specified based on the human-centred quality'objectives, {
identified user needs and guidance from ergonomics. These include:

i) use-related quality requirements, which can be used.as-acceptance criterig
required;

ii) user-system interaction requirements for the necessary information, choi
and inputs that users require so that they can achieve the intended outcomes.

The user requirements are structured and pfioritized in a form that can be used
the project team.

The user requirements take accountf the results of user-centred evaluation
either the user requirements or design‘concepts.

Any constraints that limit the freedom of design and implementation to satisfy t
user requirements of the interactive system are stated.

Emergent organizational réquirements that are critical to the success of the syst
are derived from user.fequirements.

If user requirements cannot be implemented immediately, a human-centred qual
roadmap (e.gsuser experience roadmap) is used to help prioritize user requireme
to be implemented over time.

The usénrequirements are communicated to the project team.

he

if

EIm

ty
ts

Base pragdtices

HCP.3.3.2.BP1: Specify the contexts of use (e.g. sets of user types, goals, hardware
and soffwvare usage environments) in which the interactive system will be used and fof
whicl/the system is required to achieve acceptable levels of human-centred quality. [a]

HCP.3.3.2.BP2: Analyse the human-centred quality objectives, user needs and relle-
vant ergonomic guidance to establish the user requirements. [b]

HCP.3.3.2.BP3: Specify use-related quality requirements as required to meet criter
for human-centred quality. [b]

£l

ia

EXAMPLES

a2  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
b Itis possible that this work product will be changed by this process.

¢ Context of use for design.
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:2023(E)

Process ID

HCP.3.3.2

— The average time that air passengers entering the United States take to pass through
immigration (during specified hours) shall be no more than half the average time
taken currently, while maintaining currently specified levels of security and safety in

screening arrivals.

— 80 % of all potential users of the ticket machine shall prefer the use of the ticket

machine to the use of the ticket counter.

— — With the ticket machine, 95 % of USers shail be abie to buy The cheapest
location within 30 s.

— The percentage of use errors made by users that can cause harm |@tinde
conditions) shall not be greater than 1 %.

— The mean rating given by user group X for the company’s\reputation as the market

leader for quality and innovation shall not decrease after’the users read 3
material for the new product.

Quality requirements can be used to guide design and deyelopment, even if the
subsequently used as acceptance criteria.

HCP.3.3.2.BP4: Specify user-system interactionrequirements based on human-cen-

tred quality objectives, user needs and ergonodniic guidance. [b, e]

User-system interaction requirements includé: information to be detected by ul
choices and inputs that users make withthe interactive system, and the users’
tions and responses and any constraints'that limit the freedom of design and i
tation.

EXAMPLES

— Communicating with ;thé bank: the user is able to select a preferred
communication with their bank < visit, telephone or online >

— Renting a car (ising a car rental website): the user is able to enter the de
and time of rental.

— Monitoring the health state of patients at an intensive care unit (usin
medicalrapp): the user is able to immediately detect whether the heart 1
patient is decreasing.

— (_Accessing health records: the user is only able to access health records for
have the authorization.

HCP.3.3.2.BP5: Incorporate relevant guidance from ergonomics, including
interface and interaction design guidance, standards and guidelines (including
110). [b]

This can be achieved by using a style guide that is based on existing standards
good practice.

ticket to a

" specified

dvertising

ly are not

Sers,
percep-
hplemen-

means of

sired date

y a mobile
ate of any

which they

user
ISO 9241-

hnd other

HCP.3.3.2.BP6: Identify whether different user groups have different requ

ire-

ments. [a]

HCP.3.3.2.BP7: Structure the user requirements in a form that can be used by the

project team. [c]

EXAMPLE User-system interaction requirements are structured by each corresponding

task to be supported by the system.

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
b TItis possible that this work product will be changed by this process.

¢ Context of use for design.

© IS0 2023 - All rights reserved

33


https://standardsiso.com/api/?name=a7ed646ff6b68c81c25c66827610dfb8

IS0 9241-221:2023(E)

Table 22 (continued)

Process ID HCP.3.3.2

HCP.3.3.2.BP8: Identify and resolve potential conflicts among the user require-
ments. [c]

HCP.3.3.2.BP9: Prioritize each user requirement (from the perspective of the users)
with representatives of the user groups. [c, d]

HCP.3.3.2.BP10: Evaluate the user requirements or design concepts (e.g. using
low-fidelity prototypes) in order to refine the user requirements (HCP.3.5.1). [d]
HEP3-3-2:BPtt—Tdentify any constraintsimrternrsof factorskmowmr toHimit thefrees
dom of design and implementation to satisfy the user requirements for the interactive
system to be developed. [e]

HCP.3.3.2.BP12: Identify emergent organizational requirements that need to be
implemented to enable the implementation of user requirements. [f]

EXAMPLE User requirement: “The user of the warehouse system is ahlé\td assign a
suitable ramp for each arriving truck”. Emergent organizational requirement: “The site
control must categorize each type of truck as it arrives.”

HCP.3.3.2.BP13: If all user requirements cannot be implemented immediately,
prioritize user requirements in a sequence of time to deliver’appropriate capabilitie{
of the system for achieving optimal human-centred qualityyever time. [g]

HCP.3.3.2.BP14: Communicate the user requiremetits specification to all relevant
project stakeholders. [h]

Input work prod- |CIF.3 Context of use descriptionP

ucts CIF.4 User needs report

Output work prod- |CIF.3 Context of use description [a]b-
ucts CIF.5 User requirements specificatiom;[b, c, e, g, h]
06.21 Stakeholder requirementseport [a, d, e, f, g, h]

08.16 System technical measiires specification [b, c]

a2  Thereflerence in the brackets indicates the relationship of the base practice to the process outcomes.

b Itis pogsible that this work product will be ¢hanged by this process.

¢ Contex}f of use for design.

6.4.4.4 HCP.3.3.3 Negotiate(@and prioritize the user requirements in the context of a project

Table 23 dlescribes the purpose, benefits, outcomes, base practices, input work products and output
work products associatedwith HCP.3.3.3.

Table 23 — Purpese, benefits, outcomes, base practices, input work products and output work
products of HCP.3.3.3

Process IP HCP.3.3.3
Process name Negotiate and prioritize the user requirements in the context of a project
Process purpose To ensure that potential conflicts between user requirements, stakeholder requirements

and other project requirements are resolved.

Process benefit User requirements are taken into account in the specification of the interactive system.

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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:2023(E)

Process ID

HCP.3.3.3

Process outcomes

a) Relationships between user requirements and other requirements are known.

b) Integration requirements with other systems are accepted in order
unified user experience.

c¢) Implementation priorities are assigned to all user requirements.

d) The feasibility of meeting the high-priority user requirements forms part of

to deliver

£ laalid ool £ 4 losa.i 1 ) e
TCASTOTITCY STUUTCS TOT CCCTIITIIC AT SUTUTTOITST

e) Anaccepted and consistent set of user requirements can be used-in the
of system requirements.

f) System capabilities are delivered in an appropriate sequence acros
releases to achieve optimal human-centred quality for each release.

definition

s multiple

Base practices

HCP.3.3.3.BP1: Identify dependencies and relationships between use
ments and other requirements, including other stakehglder and projectreq
(such as buy or build). [a]2

HCP.3.3.3.BP2: Identify the interdependencies-and integration requirn
the system with other systems in terms of user interface, business proce
flow, data, architecture, capabilities, etc. [b]

HCP.3.3.3.BP3: Agree on a scheme for'implementation priorities, taki
of the potential benefits and harm-for project stakeholders for whom the
the system is critical, identified innHCP.3.1.2. []

HCP.3.3.3.BP4: Identify therisks to human-centred quality associate
implementing each user requirement. [c]

HCP.3.3.3.BP5: Assign @n implementation priority to each user requir

HCP.3.3.3.BP6: Identify the feasibility of, and costs associated with, imy
high-priority user requirements. [d]
HCP.3.3.3.BP7:iAgree on the implementation of user requirements (inv
groups and'project stakeholders). [e]

HCP.3:3,3.BP8: Document the rationales for rejected user requireme
these can be understood in the future. [e]

HCP.3.3.3.BP9: Deliver system capabilities in an appropriate sequer
multiple releases. [f]

' require-
uirements

ements of
s or work-

g account
success of

d with not

ement. [c]

lementing
lving user
hts so that

ce across

Input work products CIF.3 Context of use description

CIF.5 User requirements specification

08.13 Stakeholder requirements constraints on solution
Oytput work products |05.10 Stakeholder requirements record [a, b, c]

06.22 System requirements report [c, €]

06.14 System requirements [e, f]

08.15 System requirements constraints on solution [d, e]

a2  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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6.4.5 HCP.3.4 process sub-group: design solutions that meet user requirements

6.4.5.1 Purpose and outcomes of HCP.3.4

The purpose of this set of processes is to incorporate user requirements and human factors data into
potential design solutions that can be evaluated to provide the basis for modifying the design solution
to eliminate defects that affect human-centred quality.

NOTE 1

Designs can be generated in conceptual form from the earliest stages of the project. They can be used
to help identify and refine user requirements and to assess the feasibility and acceptability of implementing

them.
The outco
— the de
NOTE
— the de
— one ol
— al

— 1

— adlhere to user interface design guidance;

— b

— P
rq

These out

NOTE 3
implement

6.4.5.2

Table 24 dlescribes the purpose, benefits, outcomes, base practices, input work products and out

mes achieved by this set of processes are as follows:

sign of the architecture of the interactive system takes account of user requirements;

sign of the solution takes published human factors data into account;
more design solutions are available that take account of the need to:
low interaction according to the sequence of activities and tasks to be supported;

eet the accepted user requirements;

e in a form that can be evaluated by users;

rovide a basis for assessing the costs for implementation of a solution that meets u
quirements.

comes are achieved by performance of the processes addressed in Tables 24 and 25.

These processes and activities are pexformed with increasing rigour in the concept, development
htion stages of the system life cycle.

HCP.3.4.1 - Specify the user-system interaction

P Thisarchitecture can either be an explicit outcome or can be the implicit result.of other outconpes.

Ser

hnd

put

work products associated with’HCP.3.4.1.
Table 24 — Purposé,benefits, outcomes, base practices, input work products and output work
products of HCP.3.4.1
Process ID HCP.3.4.1

Process npme * |Specify the user-system interaction

pose

L
Process pur- To ensure that all necessary interactions of the users during task completion are 1dentifie

and the corresponding user requirements can be implemented according to the task mode
for each task

1

Process b

enefit |The user-system interaction is designed to address the high-level human-centred quality
objectives.

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 24 (continued)
Process ID HCP.3.4.1
Process out- a) Appropriate modes of user-system interactions are determined across modalities.
comes
b) The overall task model to be supported is agreed upon, including strategies for
mitigation of harm from use.
c¢) The interaction between user and system is specified from the user’s perspective.
d) An appropriate allocation of function between users and technology is derived, taking
cu.\.,uuut Ufthc UuostTl D' Dtl Cllsthb, liulitatiuuo, lJl Cfcl CIILC O aud CAPC\.tat;UllD-
e) Action-guiding information to be supplied during task completion is identifiedl.
f) The interaction objects for the interaction between user and systenican be dgrived.
g) Userinterface guidance for aesthetic design is applied.
h) The necessary system functions to enable the interaction between user and Jystem can
be derived.
Bdse practices |HCP.3.4.1.BP1: Analyse each user requirement related to-information and contgol to be

supplied by the interactive systems, taking into accounttasks, function allocation,
performance and workload across modalities (e.g. viSual, auditory, tactile) to dete
best interactions to be implemented in design. [a]3

HCP.3.4.1.BP2: Identify and specify each task to be supported with the system,
the task analysis (as part of the context of use analysis), the specified user require
potential for use error. [b]

HCP.3.4.1.BP3: Create a task model(by’ decomposing each task into subtasks as a
activities meaningful to the intended user. [c]

HCP.3.4.1.BP4: Describe for each task the precondition(s) and the intended o
be achieved. [c]

HCP.3.4.1.BP5: Definethe rules for allocating actions between user and syste
meaningful set of tasks.that will optimize human-centred quality. [d]

HCP.3.4.1.BP6: Specify which actions are allocated to the user and which acti
reactions (including action-guiding information to the user) are provided by
tem, taking/acgcount of the users’ strengths, limitations, preferences and expectati
involving(representative users when possible. [d, e, f]

HCP.3.4.1.BP7: Identify and apply user interface design guidance for the aesth
pects-of the design (including physical, tactile, visual, auditory aspects). [g]

HCP.3.4.1.BP8: Decide whether the interaction specification is adequate for p
the design solution or whether further investigation is required. [f, h]

human
mine the

based on
ments and

set of

itcome to

m as a

pns and
the sys-
bns, and

etic as-

roducing

In
pr

but work
pducts

CIF.3 Context of use

08.13 Constraints of stakeholder requirements on solution

08.14 System requirements

08.15 Constraints of system requirements on solution
08.20 Implementation constraints on solution

08.26 Transition constraints on solution

08.28 Validation constraints on solution

08.30 Maintenance constraints on solution

08.32 Disposal constraints on solution

a

The reference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 24 (continued)
Process ID HCP.3.4.1
Output work CIF.7 User interaction specification [b, d, e]
products

02.08 System functional model [c, f]
08.18 Human-equipment interface requirements [a, d, g]

05.11 System requirements traceability [a, f]

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

6.4.5.3 CP.3.4.2 - Produce and refine user interface design solutions

Table 25 dlescribes the purpose, benefits, outcomes, base practices, input work products and-out
work products associated with HCP.3.4.2.

Table 25 — Purpose, benefits, outcomes, base practices, input work products and output wo

products of HCP.3.4.2

but

'k

Process ID HCP.3.4.2

Process npme Produce and refine user interface design solutions

Process pllrpose To produce and iteratively evaluate user interface desigsolutions from a user perspecti
to ensure that user requirements have been met.2

ye

Process benefit |User interfaces are designed that satisfy the user req@irements and take account of the
human-centred quality objectives. The iterative design of the user interface supports ear
identification and economical resolution of defects or other issues that cause human-cen-

y

tred quality problems.

Process opt- a) The potential benefits of innovative solutions for the user interface design have bden
comes considered.

b) User interface technology.is) selected that supports the identified user-systgm
interaction.

c) A user interface design“solution is available that enables completion of one or mgre
tasks by the intended range of users.

d) The user’s interaction with the user interface design solution has been evaluated for
acceptable human-centred quality before technical implementation.

e) Decisiénsare made on how to deal with identified problems related to the human-
centfed quality for the redesign of the interactive system and/or, when necessafry,
alternatives such as training, help or user support are to be provided.

£).\'Necessary corrective actions are initiated if the user interface design solution does ot
sufficiently meet the user requirements.

g) The development team has a basis for the technical implementation of the systg¢m

(whether a new release of an existing system, a customization of a procured system

or

components, or development of a new system).

low fidelity prototypes.

a2 For an existing or procured system, if any gaps in meeting the human-centred quality objectives are identified, this
process can be used to decide how it can be configured or customized to produce the optimal user interface design.

b The reference in the brackets indicates the relationship of the base practice to the process outcomes.

¢ Technological possibilities are covered in 08.17: System interface requirements. Refinement includes development of
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Table 25 (continued)

Process ID HCP.3.4.2

Base practices |HCP.3.4.2.BP1: Explore the potential benefits of using an innovative solution (the use
of creative design and/or new technologies). [a]P

HCP.3.4.2.BP2: Select the appropriate user interface technology for the system to sup-
port the identified user-system interaction, in conjunction with other project stakeholders.
[b]

HCP.3.4.2.BP3: Create an interface design solution that implements one or more user’s
requirements that support tasks defined in the context of use description. [c]

HCP.3.4.2.BP4: If providing accessibility, decide whether to use a single desiFn for all
approaches or whether to support individualization to specific user needs. |c]

HCP.3.4.2.BP5: Identify appropriate interaction styles (dialogue techniques). |c]

HCP.3.4.2.BP6: Derive the necessary interaction objects, the sequence and t{ming
(dynamics) of the interaction and the navigation structure. [d]

HCP.3.4.2.BP7: Design the information architecture to allowefficient access tp interac-
tion objects. [c]

HCP.3.4.2.BP8: Identify and apply appropriate guidaiice for the design of the fiser inter-
face and interaction of both hardware and software of the user interface accordirg to the
target platform. [c]

HCP.3.4.2.BP9: Construct testable user interface design alternatives with a lgvel of
detail and realism that is appropriate to the iSsues that need to be investigated. [¢]

The user interface design solution can bie\@’prototype that is as simple as a sketch|or static
mock-up or as complicated as a fully functioning interactive system with more or{less com-
plete functionality.

HCP.3.4.2.BP10: Evaluate desigh with users in order to identify previously uniflentified
context information, identify €mergent needs and refine the user requirements, iglentify

design improvements and €nsure that any required objectives for human-centred quality
have been achieved. (HGP 3.5) [d]

HCP.3.4.2.BP11: Iteratively adapt the concept based on the findings of user-ceptred eval-
uation until an acceptable cost-effective solution is obtained. [e, ]

i) Take aceount of the costs and benefits of proposed changes when deciding what will be
modified.

ii) Decide (using HCP.3.5) if the user interface design solution sufficiently meefs the user
requirements.

HCP.3.4.2.BP12: Communicate the acceptable solution to the development team, based
on the user requirements and tasks to be supported by the solution. [g]

For a ready-to-use system (where the design is not under control of the project), gvaluate
the system (HCP.3.5) to determine whether it adequately meets the requirementg estab-
lished in HCP.3.4.1.
a | For an existing or procured system, if any gaps in meeting the human-centred quality obj
précesscanbeusedtodecide how itca configured ustomi pbrod ima

b The reference in the brackets indicates the relationship of the base practice to the process outcomes.

ectives are ideptified, this
in ace-dedign.

¢ Technological possibilities are covered in 08.17: System interface requirements. Refinement includes development of
low fidelity prototypes.
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Table 25 (continued)

Process ID HCP.3.4.2
Input work prod- | CIF.7 User interaction specification
ucts

CIF.6 Evaluation report
08.13 Stakeholder requirements constraints on solution
08.15 System requirements constraints on solution

08.18 Human-equipment interface requirements

08.20 IlllplclllcllLdLiUll CUIISLI dilll.b UIl DU}L{LiUll
08.26 Transition constraints on solution
08.28 Validation constraints on solution
08.30 Maintenance constraints on solution
08.32 Disposal constraints on solution

03.11 Technical management plan

Output work CIF.8 User interface specification [a, b, ¢, d, g]

products 02.09 Architectural design description [c, e, g]

08.17 System interface requirements [b]¢

a2 For an [existing or procured system, if any gaps in meeting the human-centfed quality objectives are identified, this
process car] be used to decide how it can be configured or customized to produée’tiie optimal user interface design.

b The refierence in the brackets indicates the relationship of the base practige to the process outcomes.

¢ Techndlogical possibilities are covered in 08.17: System interface nequirements. Refinement includes developmenf of
low fidelity|prototypes.

6.4.6 HP.3.5 process sub-group: user-centred evaluation

6.4.6.1 Purpose and outcomes of HCP.3.5

The purpgse of this set of processes is to‘ensure that proposed and actual designs are evaluated gnd
the feedback is used to shape and imptove the design throughout the life cycle, specifically in relatjon
to HCPs 3|2, 3.3, 3.4, 4.1 and 4.3. The,set of processes can also be used to evaluate whether procufred
systems of components are acceptaple and to make comparisons between competitor products.

The outcomes achieved by this;set of processes are as follows:

— the design solutions that are most likely to provide human-centred quality are identified g9nd
refindd;

— defects that affect human-centred quality are identified before implementation;

— overlgoked user needs and requirements are identified before the system is implemented;

— incompleteness and misinterpretations in the user interaction specification and user interface
specification are identified before the system is implemented;

— the degree of conformity with user requirements of the system intended for release is known;
— usability problems during operation are identified.

These outcomes are achieved by performance of the processes addressed in Tables 26 to 28.

6.4.6.2 HCP.3.5.1 - Plan for evaluation throughout the project

Table 26 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.5.1.
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Table 26 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP.3.5.1

Process ID HCP.3.5.1

Process name Plan for evaluation throughout the project

Process purpose To ensure appropriate user-centred feedback is available on design concepts and pro-
totypes and enable use of the results for improving the interactive system (or the given
representation of the system) at appropriate stages of the life cycle.

Process benefit Potential human-centred quality problems are identified, and the user requirements
related to and acceptance criteria for human-centred quality objectives established in

HCP.3.3.2 are assessed.

Prjocess outcomes a) Evaluation to achieve the following purposes is planned as part ofithe teferenced
processes:

i)  Evaluation of design concepts in order to better understand the |context of
use (HCP.3.2.2) and to refine the user requirements,for'the interactfve system
(HCP.3.3.2).

ii) Evaluation of prototypes in order to check that-ergonomic guidancp has been
followed (HCP.3.4.2).

iii) Evaluation of prototypes in order to iniprove the design (HCP.3.4.2].

iv) Evaluation of prototypes to chieck that the user, other stakeHolder and
organizational requirements have’been met (HCP.3.4.2).

v) Evaluation of the interactive)system in use in order to ensure that if continues
to satisfy organizationaband user needs (HCP.4.1, HCP.4.3).

vi) Evaluation in order “to identify usability problems (HCP.3.4.3, HCP4.1,
HCP.4.3).

vii) Evaluation imorder to measure aspects of human-centred quality|(e.g. using
a method_such as that specified in ISO/TS 20282-2) (HCP.3.4.2, HCP.4.1,
HCP.4.3).

b) The aspects of human-centred quality to be evaluated are decided.

c) Appropriate methods and degree of user involvement to be emjployed for
eyaluation are agreed on (ISO/IEC 25066 describes different types of ejaluation).

d)” The work products to be delivered for each evaluation activity are specilfied.

e) Sufficient time is allocated for communication among design team pafrticipants,
decisions about changes, and for reconciling potential conflicts and |trade-offs
regarding human-system issues.

f) Iterative evaluation is carried out if necessary.

Base practices HCP.3.5.1.BP1: Identify the object of evaluation at appropriate stages of the project

and which of the types of evaluations listed in process outcome a) are needed. [a]?

HCP.3.5.1.BP2: Identify which aspects of human-centred quality are to be evalu-

ated, that can include: [b].

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 26 (continued)
Process ID HCP.3.5.1
i) defects that potentially affect human-centred quality (resulting in unacceptable
usability, accessibility, user experience and/or avoidance of harm from use);
ii) the extent to which users can achieve their functional, cognitive, affective or
psychomotor goals;
iii) acceptable use of resources, including time, money and mental and physical effort;
iV) CILLC}J‘L-GLIC I ibl\b Uf uucu.,l,cptalulc l,UllebluClll,Cb (iu\,}udius ucsativc Pcl SUT al,
business or health and safety consequences);
v) trust;
vi) the extent to which usability is achieved in each of the specified context of use;
vii) the extent to which accessibility is achieved (including evaluation of accessibilfty
for user groups with specific disabilities);
viii) user engagement, frustration and/or pleasure;
ix) user satisfaction with any of the above.
HCP.3.5.1.BP3: Decide which methods to use, and degree of user involvement for egch
type of evaluation and object of evaluation. (SeélSO/IEC 25066 for more details.) [c|d]
HCP.3.5.1.BP4: Allocate resources, includinig competent staff (internal or externpl)
both for obtaining early feedback to impréye'the system, product or service and later
for determining if requirements have been,satisfied [a].
HCP.3.5.1.BP5: Plan the scope of later summative evaluation to assess whether {he
interactive system meets requirements, depending on the extent of the risks associated
with not meeting requirements. {a]
HCP.3.5.1.BP6: Plan degree of iteration in terms of number of evaluation cycles to|be
expected, taking accountofproject risks. [g]
HCP.3.5.1.BP7: Plan how evaluation results will be communicated to all relevgnt
stakeholders and how decisions on changes to the evaluated system will be made. [e| f]
Input worlk product |03.20 Verification'strategy
03.22 Validation strategy
Output work prod- 04.06 Verification procedure [a, c, d, e, f]
ucts 04.08+Validation procedure [a, c, d, e, f]
0825 Verification enabling system requirement [b, d, e]
08.29 Validation enabling system requirements [b, d, e]
CIF.6 [a, b, (]
2 The reference in the brackets indicates the relationship of the base practice to the process outcomes.

6.4.6.3 HCP.3.5.2 - Plan each evaluation (what to evaluate and how)

Table 27 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.3.5.2.
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Table 27 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP3.5.2

Process ID

HCP.3.5.2

Process name

Plan each evaluation (what to evaluate and how)

Process purpose

To identify the most appropriate evaluation method(s) to use and plan how the results
will be used.

Process benefit

The evaluation method(s) that are needed to identify potential defects that affect
human-centred quality and to ensure that user requirements can be evaluated are
defined appropriately.

Prjocess outcomes

a) The objectives of the evaluation are identified.
b) The methods and work products for conducting the evaluationare’agreed.
c) Theinspection-based or user-based evaluation is prepared appropriately.
i)  Allrelevant aspects of human-centred quality are'included.
ii) The evaluation is based on a realistic context.of ise.
iii) The evaluation is scheduled.

d) Stakeholders are involved as appropriate,

Base practices

HCP.3.5.2.BP1: Identify the intended eutcomes of the specific evaluatipn, which
can include: [a]?

i) identifying the aspects of humah-centred quality to be evaluated;
ii) identifying defects that affect human-centred quality;

iii) identifying recommendations for improving the human-centred qudlity of the
object of evaluation;

iv) identifying additional user requirements;

v) obtaininga-baseline for human-centred quality for the whole system, product or
service;

vi) comparing the human-centred quality of different systems, products dr services;

vil)_reporting conformity with specified criteria.
HCP.3.5.2.BP2: Agree on the user group(s) to be considered for the evalyation
(HCP.3.2.1). [c]

For user-based evaluation, participants have the capabilities, characteristi¢s and
relevant previous experience that reflect the range of users for whom the sstem is
being designed.

HCP.3.5.2.BP3: Select the context of use to be used for evaluation that adequately
represents the real context of use. [c]

ftacke arovcod thon tacke ara cnacifiod hacod an tho ncors' intondad aghi ctives
HSea+H1eRtaSKSa3f pecteanaseaohttne-usersihtelae a6y .

HCP.3.5.2.BP4: Agree appropriate methods for the inspection-based or us-
er-based evaluation and the evaluation schedule. [b]

When prototypes are being tested, users provide feedback while carrying out tasks
rather than just commenting on demonstrations that provide a preview of the design.

HCP.3.5.2.BP5: Ensure that the system is fit for evaluation and all resources are
available (e.g. evaluators, users, test system, test data and test task descriptions). [c]

HCP.3.5.2.BP6: Plan the involvement of stakeholders as appropriate. [d]

HCP.3.5.2.BP7: Plan the communication of evaluation outcomes. [d]

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Test cases are included in verification and validation procedures (e.g. scenarios).
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Table 27 (continued)
Process ID HCP.3.5.2
Input work products |CIF.5 User requirements specification
03.20 Verification strategy
03.22 Validation strategy
Output work products |04.06 Verification procedure [a, b, c]?

04.08 Validation procedure [a, b, c, d]P

0O 20 N lidation conmcteainte o ool Th
o 15

OOV oot r o CoTrStrar e O SOTar et o O

a2  Thereflerence in the brackets indicates the relationship of the base practice to the process outcomes.

b Test capes are included in verification and validation procedures (e.g. scenarios).

6.4.6.4 HCP.3.5.3 - Carry out each evaluation

Table 28 dlescribes the purpose, benefits, outcomes, base practices, input work preducts and out
work products associated with HCP.3.5.3.

put

Table 28 — Purpose, benefits, outcomes, base practices, input work products and output work
products of HCP.3.5.3
Process ID HCP.3.5.3
Process npme Carry out each evaluation
Process pllrpose To obtain the information needed to achieVe the evaluation objectives identified|in
HCP.3.5.2.
Process benefit Potential or actual problems related to human-centred quality are identified.
Process outcomes a) Results (that include identified usability problems and/or measures of humgn-
centred quality) are pbtained for the evaluation objectives and using the
methods identified in'HEP.3.5.2.
b) Identified issues'are prioritized from a user perspective with proposed solutiops.
c) The evaluation results are provided in the form of the work products identified
in HCP.3:5:2 b) and communicated to all relevant stakeholders involved in the
process;
Base pradtices HCP.3.5:3:BP1: Conduct evaluation according to agreed-upon methods. [a]2
HCP.3.5.3.BP2: Carry out sufficiently comprehensive evaluation to provide
méahingful results for the system as a whole. [a]
HCP.3.5.3.BP3: Analyse the evaluation results, which can include the following:
[a]
a2 Thereference ifithe brackets indicates the relationship of the base practice to the process outcomes.
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Table 28 (continued)

Process ID HCP.3.5.3

i)  whether or not the pre-established human-centred quality objectives (HCP.3.1.1)
defined as part of the project success criteria are met;

ii) defects that affect human-centred quality are identified;

iii) recommendations are made for improving the design of the object of evaluation
to resolve defects that affect human-centred quality;

- | g | 4= 4= H 4= A | PR - |
lV_} IdITUuIrco LU ITIITTL USTI 1 Cbll.,{ll CIIITIILS AT T ITUTIILITITU,
v) overlooked and emergent user requirements are identified;

vi) incompleteness and misinterpretations in the user interaction-specification and
user interface specification are identified;

vii) quantitative information such as a baseline is obtained for humgn-centred
quality for the whole system, product or service;

viii) results that enable the human-centred qualjty of different systems, products or

services to be compared.
HCP.3.5.3.BP4: Prioritize any issues from @yuser perspective and propose solu-
tions. [b]

HCP.3.5.3.BP5: Document the evaluation results in the form of the agreedqupon work
product so that they can be used effectively by all relevant stakeholders in the process. [c]

HCP.3.5.3.BP6: Communicate-the evaluation results to all relevant stakeholders
involved in the process. [c]

Input work products |04.06 Verification procedure [a, b, c]

04.08 Validation procedure [a, b, c]
Oytput work products |CIF.6 Evaluation report [a]?

05.09 Stakeholder requirements traceability [b]
06.26 Verifiecation report [b, c]
06.28¥alidation report [b, c]

See ISO/IEC 25062 and ISO/IEC 25066 for details of reporting. Result of pvaluation
depends on purpose.

a | The reference in the brackets indicates the relationship of the base practice to the process outcomes.

6.3 HCP.4 proceéss group: introduction, operation and end of life of a system

6.3.1 Purpose and outcomes of HCP.4

The main audiences for this set of processes are operations managers, service and support managers,

edbedtors—and-trainersand-sentorHEB-professienalsrespensibleforthe-eperatienal-humdn-centred
quality of interactive systems. The types of risks addressed include operational risks, human-system
issues in the service and the quality of the service. For vendors, developers and those introducing
interactive systems, particularly for use on a personal basis, rather than within organizations, only a

subset of the outcomes and activities that are within their responsibility are relevant.

The purpose of this set of processes is to identify unsatisfied needs and unsatisfactory system attributes
during introduction, support, maintenance and disposal or retirement of the system in order to identify
opportunities and risks and continuously meet stakeholder and user requirements.

NOTE1 The relevant activities in these processes are instantiated from the beginning of a project in order to
define requirements for the introduction and use of the system (see ISO 9241-220:2019, 7.3).
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The outcomes achieved by this set of processes are as follows:
— the transition into operation is managed;

— feedback on the operation is obtained;

— the operation of the system is supported;

— changes in context of use and user needs are identified;

— necessary changes in the system are identified and implemented;

— dispogal, retirement and/or replacement are achieved with minimal impact on quality of servieg;
— the system meets user needs throughout its life cycle, including end of life.
NOTE 2  [In some cases, performance of these processes uses relevant HCP.3 processes.

These outfomes are achieved by performance of the processes addressed in Tables 29.to 32.

6.5.2 H(P.4.1 - Introducing the system

Table 29 describes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.4.1.

Table 29 — Purpose, benefits, outcomes, base practices, inputwork products and output work
products of HCP.4.1

Process ID HCP.4.1
Process npme |Introducing the system

Process p‘lrpose To communicate HCD-relevant attributes.of the system and to manage change in order to ensyre
that human-centred quality is addressed in the implementation, validation and introduction
of an interactive system into its intended environment.

Process benefit |The factors that affect human:eentred quality during introduction of a system are known,
documented and addressed.

a2 Thereflerence in the brackets indicates thewrelationship of the base practice to the process outcomes.

b Itis pogsible that this work product will be changed by this process.
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Table 29 (continued)

Process ID

HCP.4.1

Process out-
comes

a) The needs of the users and stakeholders related to introduction and adoption of the

system are known by the project.

b) User requirements for enabling systems and services needed for implementation are

identified and implemented.

c¢) The system can be adapted (as appropriate) to meet the requirements of
implementations.

individual

d) The system takes sufficient account of applicable legal requirements for
installation location.

e) The implementation plan addresses user and stakeholder needs.

f)  Users and other stakeholders are aware of and accept the changes and innov
are intended to achieve the required level of human-centred lguality.

g) User help and training are provided and used when needéed.

h) User supportis provided.

i) A smooth transition to new job designs and/or teamwork arrangements is ach
j)  First-use problems are minimized.

k) Human-system issues identified when the system is first used are resolved.

1) The interactive system meets userrequirements in the actual context of use.

1se in the

htions that

ieved.

Base practices

HCP.4.1.BP1: Determine and communicate impact of introduction on users af
holders. [a]2

HCP.4.1.BP2: Identify userxsequirements for any enabling systems or services re
for implementation. [b]

HCP.4.1.BP3: Identify~applicable legal requirements for use of the system in thg
lation location (e.g.'workplace design, protection of personal data, approval by wot

resentation bodies; health and safety, environmental, accessibility requirements) [d]

HCP.4.1.BP4: Develop and review implementation plan with users and stakeh
and modify' plan based on their feedback (including necessary approvals from y
representation bodies). [d, e]

HEP:471.BP5: Identify needs for customization or localization, training and dg
tation. [a, C]

HCP.4.1.BP6: Define communication to stakeholders and actual or potential
f]

HCP.4.1.BP7: Develop and deliver help, instructions and training material.

[e]

d stake-
quired

instal-
ker rep-

olders
borker

cumen-

sers. [a,

HCP.4.1.BP8: Develop and implement a user support system. [h]
HCP.4.1.BP9: Manage the changes required to introduce the system. [i]

HCP.4.1.BP10: Identify and monitor human-system issues when the system is f

[k]

HCP.4.1.BP11: Identify differences between expected and actual context of use. [j, 1]

HCP.4.1.BP12: Perform user-centred evaluation after introduction. [1]

HCP.4.1.BP13: Implement improvements to the interactive system. [j, 1]

irst used.

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

b Itis possible that this work product will be changed by this process.
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Table 29 (continued)

Process ID HCP.4.1
Input work CIF.3 Context of use description
products 02.07 Stakeholder profile

03.10 Project acquisition plan

03.19 Integration strategy®

03.21 Transition strategy®

8322 Vatidatiomstrategy

08.03 Supply agreement

08.09 Quality measures

08.13 Stakeholder requirements constraints on solution
Output work CIF.4 User needs [a]
products

01.06 Qualified operators [g]

01.11 Operational system [d, f]

03.07 Training strategy [g]

03.12 Service management plan [b, e, f]
03.19 Integration strategy [c, e, f]P

03.21 Transition strategy [k, 1]b

04.04 Implementation procedure [a, ¢, d, e, g]
04.07 Transition procedure (e, g]

CIF.9 Field data report [f, K]

06.02 Delivery acceptance report [j]

06.27 Transition report [k, 1]

08.20 Implementation constraiiits on solution [a, b, c, d]

08.26 Transition constraints on solution [a, b, d]

08.27 Transition enagbling system requirements [b, d, e, g, h]

Includes user documentation (training materials, guides, online support, user awarengss
programmes).

a2 Thereflerence in the brackets\indicates the relationship of the base practice to the process outcomes.

b Itis pogsible that this work'product will be changed by this process.

6.5.3 H(P.4.2 —Human-centred quality in operation

Table 30 dlesc¢ribes the purpose, benefits, outcomes, base practices, input work products and output

work products associated with HCP.4.2.

Table 30 — Purpose, benefits, outcomes, base practices, input work products and output work

products of HCP.4.2

Process ID

HCP.4.2

Process name

Human-centred quality in operation

Process purpose

To address human-system issues in operation and support that impact on human-cen-
tred quality and, if necessary, initiate maintenance or redesign.

Process benefit

are known, reported and addressed.

The factors necessary to maintain human-centred quality with an operational system

a  The reference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 30 (continued)

Process ID

HCP.4.2

Process outcomes

a) The context of use is monitored for changes.

b) User reactions and in-service data are analysed.

c¢) Emergent safety, health, environmental and quality issues are addressed.

d) The design of maintenance procedures takes account of user feedback and the

impact on human-centred quality.

e) Maintenance addresses human-system issues.
f)  Existing functions that are important to users are retained.

g) Maintenance does not adversely affect human-centred quality.

Base practices

HCP.4.2.BP1: Systematically monitor the context of use of the operational system

for changes. [a]?

HCP.4.2.BP2: Investigate system use to collect and-analyse user and sfakeholder

feedback for human-system and human-centred guality issues. [b]

HCP.4.2.BP3: Identify use-related human-system issues of the system, in¢luding the

extent to which user and maintainer supportieeds are being met. [b]

HCP.4.2.BP4: Systematically monitordadverse events to identify emergent health,

safety and environmental issues. [b, c]

HCP.4.2.BP5: Assess complianceiwith applicable health, safety and envijonmental

operational regulations. [c]

HCP.4.2.BP6: Resolve and document identified health, safety and envifjonmental

issues, and verify that soliitions do not create additional issues. [c]

HCP.4.2.BP7: Identify-user requirements for corrective and preventive mjintenance
strategies, enablingsystems or services, as well as resources, needed for main:lenance. [d]

HCP.4.2.BP8: Identify and address human-systems issues in maintenaic

HCP.4.2.BP9: Assess the potential impact of new technologies on usabllity, main-

tainability or increased human-centred quality. [a]?

HCP4.2.BP10: Assess the impact of changes on users, including usability, adcessibility,

user experience and potential harm or benefits that can arise from use. [a]

HCP.4.2.BP11: Assess the impact of changes on training, help, user sypport and

synchronisation across user platforms. [a]
HCP.4.2.BP12: Prioritize human-system issues. [g]
HCP.4.2.BP13: Develop a human-centred upgrade list. [g]

e and re-
design and énsure thatresolutions do not negatively impact human-centred|quality. [e]

Input work products

CIF.3 Context of use description

01.06 Qualified operators

01.11 Operational system

03.07 Training strategy

03.12 Service management plan
03.23 Operation strategy

05.20 Operation record

08.09 Quality measures

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 30 (continued)

Process ID

HCP.4.2

Output work products

CIF9 Field data report [a, b, c]

06.03 Supply performance report [b, f]
06.10 Customer satisfaction report [b, g]
06.16 Corrective action report [b, c, f, g]
06.29 Operation report [a, b, c]

0.0 : 1l 11
JLIUUPCETAUUITTTUYUTS U |4, U, T, U]

08.17 Human-equipment interface requirements [c, d, f, g]

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.

6.5.4 H(P.4.3 - Human-centred quality during upgrades

Table 31 dlescribes the purpose, benefits, outcomes, base practices, input work products and output

work products associated with HCP.4.3.

Table 31 — Purpose, benefits, outcomes, base practices, input work preducts and output work

products of HCP.4.3

Process ID

HCP.4.3

Process npme

Human-centred quality during upgrades

Process phrpose

Modification of the existing system takes account of the evolution of the context of use and
changing user requirements

Process benefit

The factors necessary to maintain or improve human-centred quality with new or revisedl
versions of a system are known, reportéd and addressed.

Process out-
comes

a)
b)
c)
d)

e)
£)

User reactions and in-servicedata are used to define new versions of the system.
User requirements for the revised system take actual use into account.
Existing functions thatare important to users are retained.

Identified human:centred quality issues are accepted by supply organizations |as
objectives for improvement of future systems.

Upgrades.and new versions do not adversely affect human-centred quality.

Decisions concerning upgrades and new versions take into account user feedback and
theimpact on human-centred quality.

a  Thereflerence in the'brackets indicates the relationship of the base practice to the process outcomes.
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Process ID

HCP.4.3

Base practices

HCP.4.3.BP1: Assess the potential impact of new technologies on usability, maintaina-

bility or increased human-centred quality. [a]2

HCP.4.3.BP2: Identify use-related human-system issues of the existing system. [a]

HCP.4.3.BP3: Investigate actual system usage. [b]

HCP.4.3.BP4: Analyse user and stakeholder feedback for human-system and hu-

man-centred quality issues [b]

HCP.4.3.BP5: Analyse health, safety, quality and environment issues. [b]

HCP.4.3.BP6: Identify in what ways the requirements for the future system njeed to

take account of how the existing system is used. [b]
HCP.4.3.BP7: Develop a human-centred upgrade list. [c]
HCP.4.3.BP8: Prioritize human-system issues. [c]

HCP.4.3.BP9: Identify the existing user requirements that are to be retained
future system. [c|

HCP.4.3.BP10: Provide feedback to supply organizations about human-centre
issues identified in operations so that future systems:can be improved. [d]

HCP.4.3.BP11: Assess the impact of changes ofithuman-centred quality. [f]

HCP.4.3.BP12: Assess the potential impact ofupgrades on training, help, user
and synchronisation across user platforms.Jf]

HCP.4.3.BP13: Modify the system to,address human-system issues identified by
tion in use. [f]

for the

d quality

support

evalua-

Input work prod-
ucks

CIF.3 Context of use description
01.06 Qualified operators

03.07 Training strategy

03.22 Validation strategy

03.24 Maintenance-strategy
04.07 Transition procedure
04.08 Validation procedure
05.18(Tpansition record

05.19 Validation record

05.21 Maintenance record
06.10 Customer satisfaction report
07.06 Supplier directive

07.10 Operation request

o

0809 QudliLy IIICdSUIrcs
08.13 Stakeholder requirements constraints on solution

08.17 Human-equipment interface requirements

a  Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 31 (continued)
Process ID HCP.4.3
Output work CIF9 Field data report [a, b, €]
products

01.01 Validated system [f]
01.11 Operational system [f]
04.10 Maintenance procedure [e]

06.02 Delivery acceptance report [b, e, f]

f6-t6Correctiveactiomrreportfaet

06.18 Risk management report [e, ]

06.30 Maintenance report [c, d, e]

08.30 Maintenance constraints on solution [c, e, f]

08.31 Maintenance enabling system requirements [c, e]

a2  Thereflerence in the brackets indicates the relationship of the base practice to the process outcomes.

6.5.5 H(P.4.4 - Human-centred quality at the end of life of a system

Table 32 dlescribes the purpose, benefits, outcomes, base practices, input work products and output
work products associated with HCP.4.4.

Table 32 — Purpose, benefits, outcomes, base practices, input work products and output work

products to be conducted within HCP.4.4

Process ID

HCP.4.4

Process npme

Human-centred quality at the(énd of life of a system

Process phrpose

replacement of a system.

To take into account the needs of users and stakeholders during the retirement{or

Process benefit

reported and addréssed.

The factors related tghuman-centred quality at the end of life of a system are knowyn,

Process outcomes

System.

process.

a) User requirements for the new system take actual use into account.

b) Existing-functions that are important to the user are retained.

c) User reactions and in-service data are used to define future versions of {he

d) The reallocation, departure from employment and/or transfer of users gre
defined and actioned, and affected users are adequately supported during the

e) Userrequirements for the replacement(s) of the system are identified.

f) The health, safety, security, privacy, regulatory and environmental issues

addressed.

of the decision to remove or replace a system.

associated with removal from service and/or system disposal are identified and

g) Human-centred quality is maintained during transition to replacement systems.

h) User feedback and the impact on human-centred quality are considered as part

a2 Thereference in the brackets indicates the relationship of the base practice to the process outcomes.
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Table 32 (continued)

Process ID HCP.4.4
Base practices HCP.4.4.BP1: Investigate actual system usage. [a]?

HCP.4.4.BP2: Identify in what ways the requirements for the future system
need to take account of how the existing system is used. [b, h]

HCP.4.4.BP3: If the system is being replaced, consider evolution of usage
scenarios (users, user goals, and context of use) over the system shutdown pro-
cess. [a, b, c e g]
HEP4-4-BP4tdentify-whether-thereareanyconsequencesforuserstelated to
loss of the system. [b, ¢, f, g, h]

HCP.4.4.BP5: Develop a plan for system retirement, disposal and/or replace-
ment. [g]

HCP.4.4.BP6: Conduct debriefing and retrospective analysisfor a replacement
system. [c, €]

HCP.4.4.BP7: Identify use-related human-system issues of the existing system.
[c, g, h]

HCP.4.4.BP8: Collect and analyse in-service reports to generate updatep or les-
sons learnt for the next version of the system.{c, g, h]

HCP.4.4.BP9: Define how users will be reallocated, dismissed, transfegrred to
other duties. [d]

HCP.4.4.BP10: Communicate system end of life and potential alternatives to
users. [d]

HCP.4.4.BP11: Plan break-up-of social structures. [d]

HCP.4.4.BP12: Identify risks including health and safety issues associated with
removal from service aid destruction of the system. [f]

HCP.4.4.BP13: Apply relevant health, safety, regulatory and environmental
regulations applicable to system destruction and/or disposal. [f]

Input work products 03.26 Disposalstrategy

Oytput work products |CIF.3 ConteXt of use description [a, b]

CIF.9-Field data report [c, €]

04.15 Disposal procedure [d, f]

05.04 Risk register [f]

06.31 Disposal report [d, f]

08.32 Disposal constraints on solution [b, d, f, g, h]

08.33 Disposal enabling systems requirements [d, e, f, g, h]

a | The reference in the brackets indicates the relationship of the base practice to the process outcomes.

7 —Process capability tevelsand process attributes (Cevels 0to 5)

7.1 General

PCIs (see 5.4) are the means of achieving the capabilities addressed by the considered PAs (see Annex A,
Figure A.1). Evidence of PCIs supports the assessment of the degree of achievement of the PA. The
capability dimension of the PAM consists of six capability levels matching the capability levels defined
in ISO/IEC 33020. The PClIs for the nine PAs (see Table 3), which are included in the capability dimension
for process capability levels 0 to 5 (see Table 2), are described in 7.2 to 7.7. Each of the PAs in this PAM
is identical to the PA defined in the process measurement framework in ISO/IEC 33020:2019, Clause 5.
The generic practices (GPs) address the characteristics under each PA. Process capability level 0 does
not include any type of process indicators, as it reflects a non-implemented process or a process which
fails to partially achieve any of its outcomes.
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7.2 Process capability level 0: Incomplete process

The process is not implemented or fails to achieve its process purpose. At this level, there is little or no
evidence of any systematic achievement of the process purpose.

7.3 Process capability level 1: Performed process

7.3.1 General

The implemented process achieves its process purpose. PA 1.1 in 7.3.2 demonstrates the achievement of
this level.

7.3.2 PA 1.1 - Process performance process attribute

7.3.2.1 [General

The process performance PA is a measure of the extent to which the process purpase is achieved. As a
result of full achievement of the process attribute outcome of this PA ([ACHIEVEMENT]), the procgss
achieves its defined process outcomes.

NOTE [ACHIEVEMENT] in square brackets denotes all necessary process(attribute outcomes. For PA [L.1,
there is only one process attribute outcome that must be achieved, indicated‘by “a)”.

7.3.2.2 [Generic practices for PA 1.1
GP 1.1.1 - [Achieve the process outcomes [ACHIEVEMENT 4]

Achieve the intent of the BPs. Relevant information items to evidence achievement of the proc
outcomes fare identified.

D
%)
wn

7.4 Projcess capability level 2: Managed process

7.4.1 General
The previpusly described performed-process is now implemented in a managed fashion (plannjed,

monitored and adjusted) and its documented information is appropriately established, controlled 4nd
maintaingd.

PAs 2.1 to|2.2, together withythe previously defined PA 1.1, demonstrate the achievement of this leve].
7.4.2 PA 2.1 - Performance management process attribute

7.4.2.1 [General

The performance management praocess PA is a measure of the extent to which the performance of the
process is managed with necessary resources and competencies.

As aresult of full achievement of this PA ([ACHIEVEMENTS]):
a) results to be achieved are determined and communicated;
b) risks that can affect performance of the process are determined and addressed;

c¢) performance goals of the process are planned, monitored, measured, evaluated and adjusted (as
needed);

d) responsibilities and authorities for performing the process are determined, assigned and
communicated;
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resources necessary for performing the process are determined, provided and maintained (as

needed);

person(s) performing the process are competent on the basis of appropriate education, training or

experience;

interfaces between the involved parties are managed to ensure both effective communication and

the level of control expected.

TE1

frequency, resource usage and boundaries of the process.

Results to be achieved can include quality criteria for documented information, process cycle time or

NO
cor|
us3
or
ove

NO
Inf
tra
cor
inc
ISQ

NO
tra

NO
Act

av(
or

7.4
GP
Re

Process performance goal§ are defined.

As

Re
NO
NO

[AQ
rel

TE2  Techniques for progress monitoring and evaluation can include: milestone achievement,
hpleted towards next milestones, elapsed time compared with estimated time of activities, actu
ge compared with planned requirements, experienced persons’ estimate of percentage of activitieg
wvork packages, burn down charts representing measurable progress such as outstanding work (

r time (or story points).
TE3  Resources include people, infrastructure and environment for the" operation of
rastructure can include buildings and associated utilities, equipment (includihg hardware and

hsportation resources and information and communication technology.(A)suitable environmer
hbination of human and physical factors, including social and psychological environmental factors
ude internal and external resources and can include customers and users. The term "resources" i
/1EC/IEEE 24765.

TE 4  Applicable actions to acquire necessary competenciesvcan include, for example, the p
ning to, the mentoring of or the reassignment of persons, ox:the hiring or contracting of competen

TE 5
ions taken to address risks can be proportionate tosthe potential impact. Options to address risk

iding the risk, taking risk in order to pursue an opportunity, eliminating risk source, changing thg
onsequences, sharing the risk or retaining risk by informed decision.

.2.2 Generic practices for PA 2.1

bults to be achieved are determined.

sumptions and constydints are considered when identifying the performance goals.
sults to be achieved are communicated to involved parties.

TE1  Progé€ss performance goals for resources, effort, schedule and output are normally stated.

percentage
hl resource
completed
br backlog)

processes.
software),
t can be a
Resources
defined in

rovision of
[ persons.

Addressing risk establishes a basis for achieving improved results and preventing negaffive effects.

Can include
likelihood

2.1.1 - Determine results to be achieved for the performance of the process. [ACHIEVEMENT a].

TE 2 .. The letter behind the generic practices in square brackets following ACHIEVE
HIEVEMENT a]) represents the relationship between the GPs and the required PA outcomes to a

bvant PA outcome list indicated by letters.

ENT (e.g.

chieve in the

|

GP2.1.2 - Determine and address risks relevant to the performance of the process. [ACHIEVEMENT

b].

Risks that can affect performance of the process are identified and evaluated for effect and severity.

Actions to mitigate the risks are planned and performed.

Monitor the risks and record the mitigation activities throughout the performance of the process.

GP 2.1.3 - Plan the performance of the process to achieve the determined results. [ACHIEVEMENT c].

Plan(s) for the performance of the process are developed.
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Process activities and tasks are defined.

Schedule and milestones are defined and aligned with the approach to performing the process.

Documented information reviews are planned.

GP2.1.4 -

Control the performance of the process. [ACHIEVEMENT c].

Process performance measures are established.

Process performance is monitored and the results are controlled.

Approprid
The plan(g

GP2.1.5-
the proceg

Responsih
Required

Competen

Person(s)
training o

Necessaryf competencies are acquired externally when needed.

GP 2.1.6 -
e].

The humap and infrastructure resources needed for performing the process are determined, provid
and mainftjained.

The informpation necessary to perform the process is identified and made available.
The use of the resources is measured.and monitored to identify possible deviations.
GP 2.1.7 -[Manage the interfaces'among the involved parties. [ACHIEVEMENT g].
The individuals and groups-involved in the process performance are identified.

Responsilfilities of the involved parties are assigned.

Communi

Communi

te actions are taken when planned results are not achieved.
) are adjusted and rescheduling is performed, as necessary.

Assign competent people with the relevant responsibilities and authoritiesforperform
s. [ACHIEVEMENT d,f].

Competencies are identified, based on the responsibilities.

performing the process are considered competent on the basis of appropriate educati
' experience.

Allocate and maintain resources to performrthe process according to plan. [ACHIEVEME

fation issassured among the involved parties.

ration among the involved parties is effective.

ilities and authorities to perform the process are determined, assigned-and communicatedl.

ng

cies for management and execution of the process are ensured through training or wdrk-
based leafning.

01,

NT

led

7.4.3 PA 2.2 - Documented information management process attribute

7.4.3.1

General

The documented information management PA is a measure of the extent to which the documented
information produced internally or acquired from an external source when performing the process is

appropria

tely managed.

As aresult of full achievement of this PA ([ACHIEVEMENTS]):

a) requirements for the documented information of the process are determined;

b) requirements for the control of the documented information are determined;
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c) documented information is appropriately identified and controlled according to requirements;

d) documented information is reviewed and approved for suitability and adequacy, in accordance
with planned arrangements, and adjusted as necessary to meet requirements;

e) documented information is determined, maintained and retained to the extent necessary to have
confidence that the process has been performed as planned and to demonstrate the conformity of
products and/or services to their requirements.

NOTE1 Requirements for the control of documented information can include requirements for the

identification and description, format and media, control of changes (e.g. version control), distribution, retrieval

and
avd

NO
the

7.4
GP

Th
ind

Qu
Ap

GP
[A

Re
red
an

De
Re

GP
[AC

Th
Ch
Th
Vel

use, storage, preservation, including preservation of legibility, retention and disposition, and.fo
ilable and suitable for use when and where it is needed.

TE2 The documented information referred to in this clause is that which results from-thé achi
process purpose through the process outcomes.

.3.2 Generic practices for PA 2.2

2.2.1 Define the requirements for the documented information. [AGHIEVEMENT a].

lude defining contents and structure.
plity criteria for the documented information are identified,
propriate review and approval criteria for the documented information are defined.

2.2.2 Define the requirements for documentation and control of the documented in
[HIEVEMENT b].

uirements for the documentation and control of the documented information are def

1 their components and c) traceability.
bendencies among pieces of docimented information are identified and understood.

quirements for the approvalof documented information to be controlled are defined.

[HIEVEMENT c].

e documented pieces of information to be controlled are identified.

hnge contrelis established for documented information.

e documetited information is identified and controlled in accordance with requirements.

stons of documented information are assigned to product configurations as applicable.

I making it

evement of

e requirements for the documented information to be produced-are defined. Requirenments may

formation.

ned. Such

uirements may include requirements fof'a) distribution, b) identification of documented infformation

2.2.3 Identify and control the documented information in accordance with reqyirements.

The documented information is made available through appropriate access mechanisms.

The revision status of the documented information can readily be ascertained.

GP 2.2.4 Review and adjust documented information to meet the defined requirements.
[ACHIEVEMENT d].

Documented information is reviewed against the defined requirements, in accordance with planned
arrangements.

Iss

ues arising from documented information reviews are resolved.

GP 2.2.5 Maintain and retain information products to demonstrate that planned results are achieved.
[ACHIEVEMENT e].
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Documented information needed to confirm the performance of the process is determined.

Documented information is used to demonstrate that the products and/or services satisfy their
requirements.

7.5 Process capability level 3: Established process

7.5.1 General

The previously described managed process is now implemented using a defined process which is

assured a

PAs 3.1 to
7.5.2 PA

7.5.2.1

The proceg
maintaine

As aresul

a)

b)

‘)
d)

e)
f)

NOTE
experience,
academia,

When add
knowledg

7.5.2.2

GP3.1.1E
process. [

a star]
descr

the re
seque|

roles,
deter

resou

know

nd continually improved.

3.3, together with the previously defined PAs, demonstrate the achievement of thisdevel.
L 3.1 - Process definition process attribute

[General

ss definition PA is a measure of the extent to which a standard progdess is established 2
d.

[ of full achievement of this PA ([ACHIEVEMENTS]):

dard process, including appropriate tailoring guideline$,is established and maintained t
bes the fundamental elements that must be incorporated into a defined process;

quired inputs and the expected outputs for the standard process are determined;
nce and interaction of the standard process with other processes is determined;

competencies, responsibilities and authorities for performing the standard process
mined;

Ices for performing the standard-process are determined;

edge necessary for the operation of the standard process is determined and maintained.
Knowledge can be based on’ internal sources (e.g. intellectual property, knowledge gained fy
lessons learned and theresults of improvements in the process) and external sources (e.g. standat

onferences, custometsand external providers).

ressing changing-needs and trends, the need to acquire or access any necessary additio
b and required-tipdates should be considered.

[Genericpractices for PA 3.1

nd

hat

HIre

om
ds,

hal

A A mA® AR

stablish and maintain a standard process that will support the deployment of the defitred

yal AN
AUITIE VEMEINT d].

A standard process is developed and maintained which includes the fundamental process elements.

The standard process identifies the deployment needs and deployment context.

Guidance and/or procedures are provided to support implementation of the process as needed.

Appropriate tailoring guideline(s) are made available as needed.

The standard process is maintained to meet the improvement needs and opportunities.

GP 3.1.2 Determine the inputs and outputs of the standard process. [ACHIEVEMENT b].

Required inputs are identified, including the information needed.
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Expected outputs are identified.

Start and stop criteria for the standard process are defined as needed.

GP 3.1.3 Determine the sequence and interaction of the process as an integrated system of
processes. [ACHIEVEMENT c].

The processes’ sequence and interaction with other processes are determined.

Deployment of the standard process as a defined process maintains the integrity of the processes.

GP
sta

Ro
Au
GP
Ap
Re
Pr

W

GP
[A(

Inf

NO
edd

7.5

7.5

Th
def

A

(%)

ntgla-rd process. [ACHIEVEMéNT d].
es and related competencies for performing the process are determined.

Lhorities necessary for executing responsibilities are determined.

3.1.5 Determine the resources for performing the standard process. [ACHIEVEMENT e].
propriate resources are identified and determined.

quirements for the quality of the resources are defined.

cess infrastructure components are identified (e.g. facilitie$stools, networks, methods).
rk environment requirements are defined.

3.1.6 Determine and maintain necessary knowledge for the operation of the standan
[HIEVEMENT f].

prmation and understanding needed to perform the process are determined and maintain|

TE Knowledge includes facts, information and skills acquired by a person through exp
cation; it is considered to be the theoretical or practical understanding of a subject.

.3 PA 3.2 - Process deployment process attribute

.3.1 General

b process deploymerit PA is a measure of the extent to which the standard process is dep
ined process.

a result of full'achievement of this PA (JACHIEVEMENTS]):
a definedyprocess is deployed, based upon an appropriately tailored standard process;

required roles, responsibilities and powers necessary for performing the defined pi
assigned and communicated;

ming the

d process.

ed.

erience or

loyed as a

ocess are

required person(s) necessary for performing the defined process are competent on the basis of

defined education, training and experience;

required resources necessary for performing the defined process are made available, monitored

and measured;

documented information is made available to ensure that the defined process achieves its intended

results.

7.5.3.2 Generic practices for PA 3.2

GP 3.2.1 Deploy a defined process that satisfies the context-specific requirements of the use of the
standard process. [ACHIEVEMENT a].
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The defined process is appropriately selected and/or tailored from the standard process.

Criteria to verify conformity of the defined process with the standard process are determined.

The defined process is used to achieve the process outcomes.

GP 3.2.2 Deploy competent people with defined responsibilities and authorities to support the
performance of the defined process. [ACHIEVEMENT b,c].

Competen

cy criteria for the required roles are defined.

The roles
Therespo

Competen
training o

GP 3.2.3 ]
[ACHIEVE

Required
Required
Resources

GP3.24M
[ACHIEVE

Document
Document

Document
7.5.4 PA

7.5.4.1

The procg

continuallly improved.

As aresul
a) appro
the pr

oppor

C £, . 4] P o] | H | | . FRpa |
Ul PCTITUT TG LHT UTTITITU PTULTSS AT d5531Ig1ITU dITU CUITTTIITUIIILAttuU.

hsibilities and authorities for performing the defined process are assigned and communieat

I experience.

Provide resources and information to support the performance of the<defined procg

General

ss assurance PA is.@ measure of the extent to which the defined process is assured 2

[ of full achievement of this PA (JACHIEVEMENTS]):

priate data and information are collected and analysed from monitoring and measuremen
ocess, frorder to evaluate the effectiveness and risks of the process and to identify needs 3
tunities for improvement;

ed.

cy of the required person(s) is monitored and maintained with appropriate\education,

MENT d].

human resources are made available, allocated and used.

nformation to perform the process is made available, allocated.and used.

are measured and monitored to ensure their effective use:

aintain documented information as evidence of the'process achieving its expected results.
MENT e].

ed information is maintained.

ed information is available for review.

ed information can be verified by penson(s) independent of those performing the process.

L 3.3 - Process assurance process attribute

nd

L of
nd

b) criter

aand methods reeded to ensure effective operation and cormtrot, amd continuing suitabil

adequacy, effectiveness and risks associated of the process are determined and evaluated;

ty,

c) conformity of the defined process (and of associated activities, outputs and documented
information) is objectively assured;

d) action is taken on any nonconformity, based on its nature and effect, and tracked to closure;

e) the standard process is continually improved, based on identified needs and opportunities.

7.5.4.2 Generic practices for PA 3.3

GP 3.3.1 Collect and analyse data about performance of the process to identify need for

improvem
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ent. [ACHIEVEMENT a.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a7ed646ff6b68c81c25c66827610dfb8

IS0 9241-221:2023(E)

Data required to understand the behaviour, suitability and effectiveness of the process are identified,
collected and analysed.

Results of the analysis are used to identify where continual improvement of the standard and/or
defined process can be made.

Data about process performance may be qualitative or quantitative.

GP 3.3.2 Determine suitable methods and measures to monitor and evaluate the process.
[ACHIEVEMENT b].

Medthods and measures for monitoring the suitability, elfectiveness and adequacy of the ptocess are
determined.

Appropriate criteria and data needed to monitor the process are defined.

The need to conduct internal audits, process compliance audits or reviews and management freviews is
estfablished.

Suftability, adequacy and effectiveness of the process are measured and’analysed continually using
appropriate methods.

Idgntified risks are evaluated and managed.

GP|3.3.3 Ensure conformity of the defined process. [ACHIEVEMENT c].

Asgociated activities, outputs and documented information are evaluated.

Conformity of the defined process with the standard process requirements is verified.
Anly nonconformities are identified and documented.

Assurance activities are performed independently of the process instance, in order to ensure dbjectivity.
GP|3.3.4 Act on nonconformities to adjlist the performance of the process. [ACHIEVEMENT {].

The nature and effect of nonconformities are analysed to plan appropriate actions.
Anly changes needed are impléimented to ensure that the process achieves its intended results.
Actions are managed and tracked to closure.

GP|3.3.5 Improve the process based on its monitoring of the process. [ACHIEVEMENT e].

Suftability, adeguacy and effectiveness of the process are measured and analysed continuplly, using
appropriate methods.

Internal audits, process capability audits or reviews and management reviews are perforined when
ne¢ded.

Processchangesaretmptemented-tomaintairthestandardprocess:
7.6 Process capability level 4: Predictable process

7.6.1 General

The previously described established process is now performed predictively. Quantitative management
needs are identified; measurement data are collected and analysed to identify assignable causes of
variation. Corrective action is taken to address assignable causes of variation.

PAs 4.1 to 4.2, together with the previously defined PAs, demonstrate the achievement of this level.
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7.6.2 PA 4.1 - Quantitative analysis process attribute

7.6.2.1 General

The quantitative analysis PA is a measure of the extent to which information needs are defined,
relationships between process elements are identified and data are collected.

As aresult of full achievement of this PA (JACHIEVEMENTS]):

a) process information needs in support of relevant, defined, quantitative business goals are
established;

b) proceps measurement objectives are derived from process information needs;

) meastrable relationships among process elements that contribute to the process performance are
identiffied;

d) quantjfitative objectives for process performance are established to support relevant business goals;

e) appropriate measures and frequency of measurement are identified and defined in line with
procefs measurement objectives and quantitative objectives for process;performance;

f) technjques for analysing the collected data are selected;

g) resultls of measurement are collected, validated and reported,\in order to monitor the extent to
which the quantitative objectives for process performance are ‘met.

NOTE1 [Information needs typically reflect management, technical, project, process or product needs.
NOTE 2  [Measures can be either process measures or product'measures or both.
NOTE 3 [Techniques for quantitative data analysis can iticlude statistical and mathematical methods - data

tabulation,|descriptive data, data aggregation or disaggregation and other advanced analytical methods, such as
correlatior|, analysis of variance and regression.

7.6.2.2 [Generic practices for PA 4.1

GP 4.1.1 |Establish process infermation needs, in support of quantitative business goals.
[ACHIEVEMENT a].

Quantitatfve business goals relevant to the process are identified.

Stakeholdprs of the identified business goals and the quantitatively measured process and their
informati¢n needs areddentified, defined and agreed.

GP 4.1.2 Derive process measurement objectives from process information needs. [ACHIEVEMENT
b].

Process measurement objectives to satisfy defined process information needs are derived.

GP 4.1.3 Identify measurable relationships among process elements. [ACHIEVEMENT c].

Relationships among process elements are determined, which in turn contribute to the derived
measurement objectives.

GP 4.1.4 Establish quantitative objectives for the performance of the defined process, according to
the alignment of the process with the business goals. [ACHIEVEMENT d].

Process performance objectives are defined to explicitly reflect the quantitative business goals.

Process performance objectives are validated in consultation with process stakeholders, so that they
prove to be realistic and useful.
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GP 4.1.5 Identify product and process measures that support the achievement of the quantitative
objectives for process performance. [ACHIEVEMENT e].

Detailed measures are defined to support monitoring, analysis and verification needs of the quantitative
objectives.

Frequency of data collection is defined.

Algorithms and methods to create derived measurement results from base measures are defined, as
appropriate.

ThE Verification mechanism for base and derived measures is defined.

NO[TE1  Typically, the standard process definition is extended to include the collection oftdata for process
mepsurement.

GP|[4.1.6 Select analysis techniques, appropriate to collected data. [ACHIEVEMENT f].

Pr;Lcess control analysis methods and techniques are defined.
Selected techniques are validated against process control objectives.

GP[4.1.7 Collect product and process measurement results through performing the defingd process.
[ACHIEVEMENT g].

Data collection mechanism is created for all identified measures.
Refuired data are collected in an effective and reliablesqmanner.
Measurement results are created from the collected data and analysed within the defined frgquency.

Measurement results are reported to those responsible for monitoring the extent to which qyantitative
objectives are met.

NO[TE 2 A product measure can contribute to a process measure.
7.4.3 PA 4.2 - Quantitative control process attribute

7.4.3.1 General

The quantitative control PA is a measure of the extent to which objective data are used to mpnage and
comtrol process performance that is predictable.

Asla result of fullachievement of this PA (JACHIEVEMENTS]):
a) | assigndble causes of process variation are determined through analysis of the collected data;

b) | distkibutions that characterize the performance of the process are established;

/38 £3 43 e e | £ A 3 L1 £ aiadl
C CUITUTLLIVU AdULLIUILIS dI'C LAdRAUIT U dUuUu1rtTso GDOASIIGUIC CadustsS Ul vdl 1dtlUldl,

d) separate distributions are established (as necessary) for analysing the process under the influence
of assignable causes of variation;

e) process performance data are used to develop predictors of process outcome.

7.6.3.2 Generic practices for PA 4.2

GP 4.2.1 Determine assignable causes of process variation by analysing the collected data.
[ACHIEVEMENT a].

Variation in process performance is attributed to a specific, unpredictable cause.
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Assignable cause indicates a possible problem in the defined process.

GP 4.2.2 Establish distributions that characterize the process performance. [ACHIEVEMENT b].
Variation in measurement results is used to analyse process performance.

Deviations are analysed to identify potential cause(s) of variation.

Trends of process performance are identified.

GP 4.2.3 Identify and implement corrective actions to address assignable causes. [ACHIEVEMENT c].

Results arfe provided to those responsible for taking action.

Correctivg¢ actions are determined to address each assignable cause.

Correctiv¢ actions are implemented to address assignable causes of variation.

Correctiv¢ action results are monitored.

Correctivg actions are evaluated to determine their effectiveness.

GP 4.2.4 Establish separate distributions for analysing the process [ACHIEVEMENT d].
Consequefces of process variation are analysed.

Distributipns are used to quantitatively understand process performance under the influence| of
assignablg causes of variation.

GP 4.2.5 Develop predictors for process outcomes. [ACHIEVEMENT e].
Process p¢rformance data are used.

Predictor§ are independent variables used to foregast process outcomes.
7.7 Projcess capability level 5: Innovating process

7.7.1 Geéneral

The previously described predictable process is now continually improved to respond to changes
through identified innovative dpproaches for process innovation.

PA 5.1, togdether with the previously defined PAs, demonstrates the achievement of this level.
7.7.2 PA 5.1 - Process innovation process attribute

7.7.2.1 [General

The procelsssinnovation PA is a measure of the extent to which changes to the definition managembnt
[=] 4 [=]

and performance of the process are identified and effectively implemented, based on identified

innovative approaches for process innovation, by using internal resources and/or using external ideas,

according to defined process innovation objectives.

As aresult of full achievement of this PA (JACHIEVEMENTS]):

a) process innovation objectives are defined for the processes that support relevant business goals;
b) appropriate data are analysed to identify opportunities for best practice and innovation;

c) innovation opportunities derived from new technologies and process concepts are identified;

d) animplementation strategy is established to achieve the process innovation objectives;
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impact of all proposed changes is assessed against the objectives of the defined process and

standard process;

implementation of all changes agreed upon is managed to ensure that any disruption to the process

performance is understood and acted upon;

effectiveness of process change based on actual performance is evaluated against the defined

product requirements and process and innovation objectives.

7.7.2.2 Generic practices for PA 5.1

GP
g0:

Ne
are

Qu

GP
[A(

Fed

pré¢cess measurements.

Iny
Be
GP

comcepts. [ACHIEVEMENT c].

Po
evsi

Im
En

GP
lon

Co
oW

Me
eff

Th

ils. [ACHIEVEMENT a].

v business visions and goals are analysed to give guidance for new process objectives and
as of process innovation.

antitative and qualitative process innovation objectives are defined and documented.

5.1.2 Analyse data of the process to identify opportunities forbest practices and il
[HIEVEMENT b].

bdback on opportunities for innovation is actively sought, including analysis of the result

ovation opportunities are identified.
bt practices are identified and evaluated.

5.1.3 Identify innovation opportunities of thé process, based on new technologies ar

1 luated.
pact of new technologies on process performance is identified and evaluated.
ergent risks are considerediin evaluating improvement opportunities.

5.1.4 Define and maintain an implementation strategy, based on the vision and objg
g-term innovation f/ACHIEVEMENT d].

mmitment to jnfevation is demonstrated by organizational management, including th
ner(s) and other'relevant stakeholders.

asures <that validate the results of process changes are defined to determine the
bctiveness of the process changes and the expected impact on defined business objectives,

5.1.1 Define the process innovation objectives for the process that support the relevarJt business

| potential

nnovation.

5 from the

d process

bsibilities of new process concepts for(the innovation of process performance are identified and

pctives for

€ process

expected

P proposed process changes are planned and prioritized, based on their impact on defined innovation

ob

ectives.

GP 5.1.5. Assess the impact of each proposed change against the objectives of the defined and
standard process. [ACHIEVEMENT e].

Objective priorities for process innovation are established.

Specified changes are assessed against product quality and process performance requirements and
goals.

The impact of the changes made to other defined and standard processes is considered.

GP

5.1.6. Manage the implementation of changes agreed upon. [ACHIEVEMENT f].
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A mechanism is established for incorporating accepted changes into the defined and standard
process(es) effectively and completely.

The factors that impact the effectiveness and full deployment of the process change are identified and

managed,

such as:

— economic factors (productivity, profit, growth, efficiency, quality, competition, resources and

capac

ity);

— human factors (job satisfaction, motivation, morale, conflict or cohesion, goal consensus,
participation, training and span of control);

— mana
cultut

— techn
need

Training i
Process ct
Records o
GP5.1.7.E

The perfo
data.

A mechan
owners of]

Measures

Other feed

bement-related factors (skills, commitment, leadership, knowledge, ability, organizatie
e and risks);

blogical factors (sophistication of system, technical expertise, development methiodology 4
or new technologies).

b provided to users of the process.
langes are effectively communicated to all affected parties.
f the change implementation are maintained.

valuate the effectiveness of process change. [ACHIEVEMENT g].

ism is available for documenting and reporting analysis results to the management ¢
standard and defined processes.

are analysed, in order to evaluate the effectiveness of process changes.

back is recorded, such as opportunijties for further innovation of the standard process.

hal

nd

Fmance and capability of the changed process are measured and compared with historical

nd
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Annex A
(informative)

Explanation of the process reference and PAMs

:2023(E)

A.
IS(

oV{
in
A.
Th

Genreral

/IEC/TS 33030 describes in detail how to establish and conduct standardized ,2assess

SO/IEC 33001.

D

Process capability determination in general

h

concept of process capability determination by using a PAM-is_based on a two-di

framework. The first dimension is provided by processes defined,in:@ PRM (process dimen

sed
thd

ond dimension defines and provides the necessary details, which enable the assessor to
capability levels (capability dimension). The PAs provide the measurable characteristics

capability. The Y-axis signifies the “process capability levels” constituted by “PAs” repre

Hpr
ind

Th

ocess indicators”. The X-axis indicates the rating of the “process outcomes” based on th
icators”.

e PAM selects processes from a selected PRM and Supplements them with indicators. These

support the collection of objective evidence, whieh enables an assessor to assign ratings for

acd

ments. An

brall introduction to the terms and principles of conducting standardized assessments cafp be found

mmensional
sion). The
Hetermine
of process
sented by
b “process

indicators
processes

1))

brs (PCI)

tic (WPC)

Process
Outcomes

ording to the capability dimension. The reldtionship is shown in Figure A.1.
Capability
Dimension Levels
[Table 2] Process assessment model (PAM)
Measurement framework ( CL5| PA5.1 — GPs ¢ Process capability indicators
(ISO/IEC 33020) PA 4.2 | Generic Practice (GP)
. CL4 |- PA41 — | Lo
o Capability levels (CL)[Table 1] PA 3.3 | ¢ Process performance indicat
¢ Process attributes (PA) [Table 2] PA 3.2 | Base Practice (GP)
¢ Rating 1 cL3 k- PA31 — | Work Product (WP)
[Tlable 3] * Scale [N P.L.E] PA 2.2 ' Work Product Characteri
* Rating method CL2 |- PA2.1 — GPs
o Aggregation method
e Process capability level model CL1 - PA1L1 — GP ——=BPs, WPsand WPCs——~—
[Table6] - | | |
Outcomes of Outcomes of Outcomes of
process 1 process 2 process n
<— Process Dimension — Process reference model
[Table 7]  Nesaai 1

* Process purposes
* Process outcomes

Figure A.1 — Relationship between process indicators and process capability
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A.3 Process reference model

A.3.1 General

Processes are grouped by process category. There are four process categories:

— HCP.1 (Ensure);

— HCP.2 (Enable);

— HCP.3 (Execute);

— HCP4{(Introduction).

Each procgss is described in terms of a purpose statement. The purpose statement contaings_thé unique
functional] objectives of the process when it is performed in a particular environment. For‘éach purppse
statement], a list of specific outcomes is associated. Outcomes are expected positive results of procgss
performance. All outcomes count in achieving the process.

A.3.2 Organizational life cycle processes category

The orgarnjizational life cycle processes category consists of processes that develop process, product
and resoufce assets which, when used by projects in the organization,help the organization to achig¢ve

its busine

s goals. The organizational life cycle processes category consists of the following groups:

— the HEP.1 ensure process group;

— the H{P.2 enable process group.

A.3.3 Primary life cycle processes category

The primdry life cycle processes category consists-of processes that may be used by the customer when
acquiring [products from a supplier, and by the supplier when responding and delivering productd to
the custoerr. This includes the engineering processes needed for specification, design, developmént,
integratiop and testing. The primary life cycle processes category consists of the following groups:

— the HP.3 execute process group;

— the H{P.4 introduce and operaté process group.

The HCP.3 execute process group consists of processes addressing the elicitation and management of
customer pnd internal requirements, the definition of the system architecture and the integration 4nd
testing on|the system leyvel.

A.3.4 Us

The usagg
several ot

jing the HCD PAM described in this document with other PRMs and PAMs

of‘the PAM in this document depends on the scope and objective of the assessment &

nd

hefreasons. For example, if a user wants to do a process improvement assessment regard

ng

HCD, then this document is sufficient. If a user wants to assess all aspects of product quality, then they
need to use ISO/IEC TS 33060 and the HCD PAM in this document. It is the lead assessors’ professional
responsibility to select and tailor the right PAMs and the appropriate set of processes from all PRMs.

There are also other processes (e.g. system or software engineering, support or management
processes) necessary to obtain the whole product (system development). HCD does not make the system
completely. For example, if HCD is based on software, ensure that SPICE is fulfilled, at least as the
HCD PAM in this document is fulfilled. In order to apply this document to deliver usable software, the
assessment employed by the SPICE processes to deliver the system shall be included (e.g. by tailoring
ISO/IEC TS 33060 to cover the whole product).
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There is a difference between achieving HC quality (ISO/IEC/IEEE 15288) and high-level capability

levels, in increasing productivity in organizations (ISO 9001) and general product quality
(ISO/IEC/IEEE 15288).

NOTE Assessors can find useful information in ISO/IEC 33020:2019, Annexes A to D.

©1S0 2023 - All rights reserved 69


https://standardsiso.com/api/?name=a7ed646ff6b68c81c25c66827610dfb8

IS0 9241-221:2023(E)

Annex B
(informative)

Conformity of the process assessment and reference models with

ISO/IEC 33004

The HCD PAM in this document and the HCD PRM described in ISO 9241-220 meet the requirements
for conforpmity defined in ISO/IEC 33004. The PAM can be used in the performance of assessments that
meet the fequirements of ISO/IEC 33002. This clause serves as the statement of conformity ¢fithe PAM

and PRM fo the requirements defined in ISO/IEC 33004:2015, 5.5 and 6.4.

Each requjrementis referred to only by its number in Tables B.1 and B.2. The full text of thie requiremehts

can be found in ISO/IEC 33004.

Table B.1 — Conformity to the requirements for process reference models

Clause in [SO/
IEC 33004:2015

Claim of conformity

531

ISO 9241-220 contains a PRM for HCD. Within that'document, the domain and the
intended context of use (interactive systems) are declared in Clause 1 and describgd
in Clause 8. The processes are described in Glause 9. The relationships among the
processes are described in Clause 7.

5.3.2

The PRM for HCD was developed by ISB.TC 159/SC 4. Consensus was achieved through the
international standards development process. The comments and resolutions for evgry
stage of the ISO review processare available on the ISO standards development por{al.

5.3.3

The processes defined in the'PRM have a unique description that follows the requite-
ments of ISO/IEC/IEEE 24774, identification with the suffix HCP and numbering schefne
as used in ISO/IEC 33004 process models.

5.4

The process descriptions in the ISO 9241-220 PRM follow the requirements of 10/
IEC/IEEE 24774

5.5

The development of the PRM in ISO 9241-220 uses the requirements of ISO/IEC 330[04
and the récommendations of ISO/IEC/IEEE 24774 as product requirements through-
out its deyelopment and the ISO review process. Drafts and comment dispositions 4re
retained on the ISO standards development portal.

Table B.2 — Conformity to the requirements for PAMs

Clause in [SO/
IEC 33004:2015

Claim of conformity

6.1

The purpose of this PAM is to support assessment of process capability within the HCD
domain, using the process measurement framework defined in ISO/IEC 33020.

6.2

The process scope of this PAM is defined in the PRM, included in Clause 6 of this doc-
ument. The HCD PRM satisfies the requirements of ISO/IEC 33004:2015, Clause 5, as
described in Clause A.2. The process capability scope of this PAM is defined in the
process measurement framework specified in ISO/IEC 33020, which defines a process
measurement framework for process capability satisfying the requirements of 1SO/
IEC 33003.

6.3.1

This document contains a PAM for HCD. The process quality characteristic that is as-
sessed using this PAM is “capability”.

6.3.2

The PAM in this document incorporates the process measurement framework specified
in ISO/IEC 33020, which satisfies the requirements of ISO/IEC 33003 and is based on
the process quality characteristic “capability”.
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Table B.2 (continued)

Clause in ISO/
IEC 33004:2015

Claim of conformity

6.3.3

The PAM in this document is based on the HCD PRM defined in ISO 9241-220 and on
the process measurement framework defined in ISO/IEC 33020.

6.3.4

The PAM in this document relates to all the processes of the PRM defined in ISO 9241-220.

6.3.5a)tod)

The scope of the PAM in this document is declared in Clause 1. All capability levels
defined in the process measurement framework from ISO/IEC 33020 are selected for
all processes in the PRM(s) in Clause 5.

6.3.5¢€)

In the capability dimension, this PAM addresses all the PAs and capability levels defined
in the process measurement framework in ISO/IEC 33020.

The selected process measurement framework does not provide a'nomina| scale, but
an ordinal scale. Therefore, all the defined PAs, including the PPIs, ‘are adgiressed by
the PAM in Clauses 6 and 7.

The selected process measurement framework does not provide a nominal scale, but
an ordinal scale. In Clause 6, for all processes, the PPIs are defined and related to the
PAs defined in Clause 7, for all capability levels of the pra¢ess measurement framework
defined in Clause 5.

Assessment indicators are defined for each pracessin the PRM in Clause 6, §ddressing
the purpose and the process outcomes [PPIs (BPs and WPs)]. For all progesses and
capability levels, the PAs are defined by GPs, indicating the necessary acllievements
to demonstrate the process quality characteristics, according to the capabjility of the
processes in Clause 7.

The mapping between PAM and PRM, as well as the PAs of the process mepsurement
framework, is defined in Clausée’5, performed in Clauses 6 and 7 and exefplified in
Annex A by Figure A.1.

Assessmentresults can he-derived from the rating of the BPs and the GP, alofig with the
rating of the PAs summarized by the capability level of each process, accorfling to the
rating rules defined/in the process measurement framework in Clause 5.

6.4

The developmentlof the PAM in this document used the requirements of ISO4IEC 33004
and the reconmmnendations of ISO/IEC/IEEE 24774 as product requirement through-
out its development and the ISO review process. Drafts and comment dispofsitions are
retained on the ISO standards development portal.
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Annex C
(informative)

Attributes to look for in work products as part of an assessment

C.1 Gengerat

WPCs list

The chare;rteristics are provided as guidance for the attributes to look for in a sample WP, inorder

provide o
judgemen
developm
defined ug
point for ¢
process, a

NOTE

itis definedl. WPs from ISO/TR 25060 are preceded by “CIF”.

C.2 Pro

C.2.1 Fd

bd in this annex can be used while reviewing potential outputs of process implemegntati
jective evidence supporting the assessment of a process. A documented process and asses

are needed to ensure that the process context (e.g. application domain, business purpc
ent methodology, size of the organization) is considered when using this infermation. WPs
ing the schema in Table C.1. WPs and their characteristics should be considered as a start

hd not as a checklist of what every organization could have.

Each WP is prefixed by a reference number that indicates the WP andthe standard according to wH

cess work product list

rmat of the list

Table C.1 — Structure of WPC tables

onsidering whether, given the context, they are contributing to the/inténded purpose of f

ich

WP identi

fier |An identifier number for the WP, which is used to reference the WP.

WP name

Provides an example of a typical'name associated with the WPC. This name is provided as
identifier of the type of WP the practice or process could produce. Organizations can call th¢

Similarly, organizatiensimay have several equivalent WPs, which contain the characterist
defined in one WR"type. The formats for the WPs can vary. It is up to the assessor and {
organizational pnitCoordinator to map the actual WPs produced in their organization to t
examples given here.

WPs by different names;The name of the WP in a particular organization is not significant.

an
se

iCcs
he
he

WPC

Provides ekamples of the potential characteristics associated with the WP types. The asses;
may lopk for these in the samples provided by the organizational unit.

WRs/of generic types, as a result of achievement of an attribute. The generic WPs form the ba
forthe classification of specific WPs defined as PPIs. Specific WP types are typically created
process owners and applied by process deployers in order to satisfy an outcome of a particu

WPs'(with the ID NN-00) possess sets of characteristics that would be expected to be evidengi

or

5is
by
ar

process purpose.

C.2.2 Types of work products

Table C.2 provides an overview of the WP categories described by WP ID, generic WP name and generic

WPC.
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Table C.2 — Types of WPs
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WP ID

Generic WP name

Generic WPC

01.00

Object

An entity created to serve a purpose or created in the course of serving that
purpose. Its existence is observable and rationalized by its material or be-
havioural characteristics. It can exist as a complete, partial or exemplifying
realization of a product, be a subordinate part of a product, be a by-product

or be a part of an enabling system.

02.00

Description

An account or representation of a proposed or actual object or

can be a textual, pictorial, graphical or mathematical representation. It can

concept. It

It canbe a

Lol £ 2| A3 £ L 1N it U
oo Stantar OrZCOTOT I TOT Tottralt OT TaCh eI cCT PretatroTty

static or dynamic model or a simulation representing reality. It ¢a
order, structure, grouping or classification.

h establish

03.00

Plan

A proposed scheme or systematic course of action for achiéving
purpose. It predicts how to successfully accomplish objective

of specific actions, undertaken at defined times ‘and employing defined

resources. It can apply to technical, project or enterprise action
level of abstraction, it can be a policy or, with réference to asset
disposition, a strategy.

a declared
5 in terms

.Atahigh
5 and their

04.00

Procedure

A declared way of formally conducting-a customary course o

defines an established and approved way or mode of conductirr]\f business
e

in an organization. It can detail peTrissible or recommended
order to achieve technical or managerial goals or outcomes.

[ action. It

thods, in

05.00

Record

A permanent, readable fornpof"data, information or knowledge.
and maintained evidencelef the existence or occurrence of facts
transactions. It can takeé:the form of a journal chronicle, register
It can contain the information required to confirm achievement
mance, fiscal or legal conditions or obligations.

Accessible
events or
br archive.
of perfor-

06.00

Report

An account prepared for interested parties, in order to communig
results or outcomes. It is a result of information gathering, oh
investigation or assessments, and it can convey situation, affect
or achjevement. It serves to inform, so that decisions or subsequ
can be‘taken.

ate status,
servation,
, progress
bnt actions

07.00

Request

A communication thatinitiates a defined course of action or chan
to fulfil a need. This can originate or control ongoing action, b
agreed plan or procedure. It can result in a proposal or plan o
can take the form of a solicitation, requisition, instruction or de
resource, product, service or an approval to act.

pe in order
hsed on an
f action. It
mand for a

08.00

Specification

Criterion or condition that places limits or restrictions on actions
or qualities. It establishes measures or qualities for determining ac
conformity or merit. It can be required as part of an agreement o

attributes
Ceptability,
I contract.

Ea¢h WP is prefixed by a reference number that indicates the WP and the standard within
defined. WRs’from ISO/TR 25060 are preceded by “CIF”. Those from ISO/IEC 15504-61) are p
a two-part WP ID from that document.

Oukput WPs are suffixed with the item number of the process outcome that creates or update

which it is
refaced by

s the WP.

In an iterative life cycle or for management activities, WPs are revised over time. WPs changed by a
process appear in both the input and the output columns.

C.2.3 The process work product list

Table C.3 lists the WPs for each HCP process described in Clause 6 and associated with each of the
processes described in this document. Two categories of WPs are listed for each process:

— Thosethatare used asinput for the process (“input WPs”). This information is useful while executing
the process.

1) Cancelled and replaced by ISO/IEC TS 33060:2020.
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— those that are being produced by the process (“output WPs”). This is information that is produced
or changed as a result of the execution of the process.

The final column of Table C.3 contains notes regarding particular human-centred issues for the WPs
related to the system life cycle.

NOTE This document does not mandate that any particular grouping is used for reporting or documenting
WPs.

Table C.3 — WPC

WP ID (WP name WP typical characteristics related to HCD | Where tousein | Type of WP,
HCD PRM
01.03 |Cgmpetent personnel |— staff experience, skills, and knowledge |2.2 object or de-
register scription
— competence to perform life cycle
processes

— team working ability
— staff assessments
— training and education needs

— retraining, reassignment or
reallocation plans

— recruitment criteria

— project personnel profile

01.06 |Qualified operators |— operator competence definition 4.1 object
— operator selection triteria Inputfor4.2,4.3
— training criteria

— qualifications

— operating instructions

— (failure detection instructions
= authorization to operate

— training resources

— system training mode

— service availability

01.08 Velrified system — conformity evidence 3.5.3 object

— configuration status
— deviations

— corrective actions
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WP ID |WP name

WP typical characteristics related to HCD

Wheretousein|Type of WP
HCD PRM

01.10 |Validated system

— service requirements
— operational site
— qualified operators

— service non-conformities

3.5.3 object

— operational status
— acceptance condition

— usability evaluation report

01f11 |Operational system

— service requirements

— service availability

— service life

— service non-conformities
— maintenance conditions

— operators

4.1,4.3 object
Inputfor 4.2

02.01 |Tailored system life
cycle stage model

— stage purpose

— stage outcomes

— enabling system services
— succeeding stage criteria
— stage’exit criteria

— * approval to proceed

3.1.3 description

02.02 |Tailored system life
cycle process model

== process purpose
— process outcome

— activity identity and detail
— output WPs

— input WPs

3.14 description
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Table C.3 (continued)

WP ID (WP name WP typical characteristics related to HCD | Where tousein | Type of WP
HCD PRM
02.03 |System life cycle stage| — business strategy 2.1 description
model

— business area strategy
— stages

— gates

— gatereview achievement criteria
— gatereview authorities

— system life cycle management policy
and procedures

— system life cycle performance measures

— risk management policies and

procedures
02.04 |Syjstem life cycle pro-|— policy to adapt system life cycle 23 description
cess model processes

— life cycle process performance or
trends

— projectrequirements and nééds

— quality management policies and
procedures

02.07 |Sthkeholders’ profile |— stakeholder classes 3.2.1 description

— stakeholderddentity
— acquirer-erganizations
— supplier organizations
— “wregulatory bodies

2~ members of society

— stakeholder representatives

02.08 |System furngctional|— productfunction 341 description

model
— performance parameters

— data flows

— human-centred quality measures

— functional views and viewpoints

— modelling notation
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WP ID

WP name

WP typical characteristics related to HCD

Wheretousein
HCD PRM

Type of WP

02.09

Architectural design
description

system elements
structure views and viewpoints
non-functional views and viewpoints

design rationale

3.4.2

description

interface requirements
implementation technology
planned evolution

technology upgrades

03

.01

Acquisition strategy

acquisition plan

life cycle model

make, buy or reuse policy
supply chain relationships
market influences

technology investment strategy

12, 2.3
[nput for 2.3

plan

03

.02

Supply strategy

enterprise objectives
business areaobjectives
asset base

resource availability
service offerings

product families

1.1,1.2,2.3
Inputfor1.1,1.2

plan

03

.03

Business strategy

new business opportunities
business areas

opportunity viability

risks to organization
projects prioritization

current product or service portfolio

1.1
Inputfor1.1,1.2

plan

current assets
resource availability

investment strategy
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Table C.3 (continued)

WP ID (WP name WP typical characteristics related to HCD | Where tousein | Type of WP
HCD PRM

03.04 |System life cycle man-|— business achievement criteria 1.2,2.1 plan
agement policy Input for 1.2,2.1,

2.2

— life cycle reference models

— stage gate or milestones approval
criteria

4 1.L. 1
SYSTCITTITCC Y LTCPTOTTSSTS

improvement policy

03.06 |Syjstem life cycle pro-|— system life cycle process definitions 2.1,2.2 plan

cess policy
— life cycle reference models Input for 2.2

— process application policy

— tailoring or adaptation policy

03.07 |Tyaining strategy — competence profiles 2.2,4.1 plan

Input for 2.2,

— knowledge
42,4.3

— skills

— experience
— aptitude

— recruitment

— reassignment

03.08 |Quality management|— business strategy 1.2,2.1 plan

pdlicy
— organization quality goals and Inputfor2.1,2.3

objectives
— quality management standards
— (‘participant recruiting policy

-~/ privacy protection policy or ethics
policy for recruited participants

— usability management policy

— human-centred quality objectives

03.09 |Pyoject-management|— work breakdown structure 3.1.3,3.14 plan

plan
— taskrelationships or external

dependencies

— achievement milestones
— organizational infrastructure
— procured items and services

— projectreview times or events

— reserves for risk management
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— acquired materials and goods
— acquired services

— solicitation plans

Input for 4.1

WP ID WP name WP typical characteristics related to HCD | Where tousein | Type of WP
HCD PRM
03.10 |Projectacquisitionplan|— staff recruitment 314 plan

— supplier selection

— contract monitoring schedule

03.11

Technical management
plan

— technical achievement criteria

— technical roles and responsibilities
— technical resources

— selected methods and tools

— supporting technical services

— technology readiness

— technical risks

— technical review schedule

2.1,2.2,3.1:3

Input for 8.1.4,
3.1.503.4.2

plan

03.12

Service management
plan

— agreement

— service levels

— servicextonditions

— operational location

— * service non-conformities
+— maintenance

— operator training

41
Input for 4.2

plan
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Table C.3 (continued)

WP ID (WP name WP typical characteristics related to HCD | Where tousein | Type of WP
HCD PRM
03.13 |Project quality plan |— project quality objectives 3.1.4 plan

— enterprise quality goals and objectives

— enterprise quality management policies
and procedures

qratity-standards
— infrastructure assets and capability
— enabling systems
— infrastructure capacity
— service availability
— allocation of tasks
— project performance criteria
— stakeholder satisfaction criteria
— project status reporting schedule

— enterprise reporting schedule

03.14 |Dgcision-makingstrat-|— decision categories 3.1.2 plan
egy o
— prioritization scheme

— effectiveness assessment

— projectinitiation or progression
approvats

— deciSion-making parties

03.15 |[Risk management|— _riskavoidance actions and rationale 3.1.2 plan
strategy
£) ‘risk mitigation actions and rationale
— risk transfer actions and rationale

— riskretention actions and rationale

03.19 |Infegratiom’strategy |— assembly sequence and configurations |[4.1 plan

— verification information

— faultisolation and diagnosis constraints

— operator integration
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WP ID

WP name

WP typical characteristics related to HCD

Wheretousein
HCD PRM

Type of WP

03.20

Verification strategy

— user requirements (and HCD-related
requirements)

— verification methods and techniques

— configuration sequences

3.1.3

Input for 3.5.1,
3.5.2

plan

disassembly-strategies
— fault diagnosis steps
— inspections and comparisons
— static and dynamic tests
— demonstrations and acceptance criteria
— regression criteria

— verification enabling systems
requirements

— non-conformity handling

— reviews and audits

03.21

Transition strategy

— installation constraints

— operating enviconment dependencies
— commissionihg instructions

— operatorincorporation

— dcceptance conditions

4.1

plan

03.22

Validation strategy

—  stakeholder requirements or acquirer
agreements

— safety, technical and commercial
criticality constraints

— validation enabling system
requirements

— non-conformity handling

— validation limitations and deferred
actions

3.1.3

Input for 3.5.1,
3.5.2

plan

— service conformity recording
— validation steps

— operational states, scenarios and
missions

— conformity confidence, diagnosis and
discrepancies

— validation methods and techniques

— purpose, conditions and conformity
criteria
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Table C.3 (continued)

WP ID (WP name WP typical characteristics related to HCD | Where tousein | Type of WP
HCD PRM
03.23 |Operation strategy |— service availability schedule 4.2 plan

— introduction to service conditions
— operator capacity and renewal

— system modification schedules

— release and reacceptance criteria
— service withdrawal circumstances

— service migration and concurrent
services

— customer satisfaction criteria

03.24 |Maintenance strategy|— operational availability requirements |4.2 plan

— corrective and preventative
maintenance policy

— maintenance capabilities and locations

— maintenance enabling system
requirements

— maintenance staff competerce

— maintenance schedules

— service restrictighs and suspensions
— replacement system element logistics

— health; safety, security and
envirenment legislation

03.25 |Disposal strategy — ,waste product handling 4.3 plan
) "system element recycling options
— disposal enabling system requirements

— disposal constraints, regulations and
directives

— disposed material handling

— audits and inspections

— health, safety, security and
environment legislation

04.01 |Supplier selection pro-|— business policy 2.3 procedure
cedure
— supply chain circumstances

— technical and commercial issues
— selection rating criteria

— negotiation schedules

— decision and rationale feedback

82 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a7ed646ff6b68c81c25c66827610dfb8

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms, definitions and abbreviated terms 
	3.1 Terms and definitions 
	3.2 Abbreviated terms 

	4 Conformity 
	5 PAM and capability determination 
	5.1 General 
	5.2 Process capability levels and process attributes 
	5.3 Process performance indicators 
	5.4 Process capability indicators 
	5.5 Process attribute rating 
	5.6 Process capability level model 

	6 Process reference model (PRM) and process performance indicators (PPIs) (Level 1) 
	6.1 General 
	6.2 HCP.1 process group: ensure enterprise focus on human-centred quality 
	6.2.1 Purpose and outcomes of HCP.1 
	6.2.2 HCP.1.1 – Incorporate human-centred quality in business strategy 
	6.2.3 HCP.1.2 – Institutionalize human-centred quality 

	6.3 HCP.2 process group: enable human-centred design across projects and systems 
	6.3.1 Purpose and outcomes of HCP.2 
	6.3.2 HCP.2.1 – Integration of human-centred design 
	6.3.3 HCP.2.2 – Resources for human-centred design 
	6.3.4 HCP.2.3 – Authorization and control of human-centred quality 

	6.4 HCP.3 process group: execute human-centred design within a project 
	6.4.1 Purpose and outcomes of HCP.3 
	6.4.2 HCP.3.1 process sub-group: plan and manage human-centred design for the project 
	6.4.3 HCP.3.2 process sub-group: identify the context of use 
	6.4.4 HCP.3.3 process sub-group: establish the user requirements 
	6.4.5 HCP.3.4 process sub-group: design solutions that meet user requirements 
	6.4.6 HCP.3.5 process sub-group: user-centred evaluation 

	6.5 HCP.4 process group: introduction, operation and end of life of a system 
	6.5.1 Purpose and outcomes of HCP.4 
	6.5.2 HCP.4.1 – Introducing the system 
	6.5.3 HCP.4.2 – Human-centred quality in operation 
	6.5.4 HCP.4.3 – Human-centred quality during upgrades 
	6.5.5 HCP.4.4 – Human-centred quality at the end of life of a system 


	7 Process capability levels and process attributes (Levels 0 to 5) 
	7.1 General 
	7.2 Process capability level 0: Incomplete process 
	7.3 Process capability level 1: Performed process 
	7.3.1 General 
	7.3.2 PA 1.1 – Process performance process attribute 

	7.4 Process capability level 2: Managed process 
	7.4.1 General 
	7.4.2 PA 2.1 – Performance management process attribute 
	7.4.3 PA 2.2 – Documented information management process attribute 

	7.5 Process capability level 3: Established process 
	7.5.1 General 
	7.5.2 PA 3.1 – Process definition process attribute 
	7.5.3 PA 3.2 – Process deployment process attribute 
	7.5.4 PA 3.3 – Process assurance process attribute 

	7.6 Process capability level 4: Predictable process 
	7.6.1 General 
	7.6.2 PA 4.1 – Quantitative analysis process attribute 
	7.6.3 PA 4.2 – Quantitative control process attribute 

	7.7 Process capability level 5: Innovating process 
	7.7.1 General 
	7.7.2 PA 5.1 – Process innovation process attribute 


	Annex A (informative)  Explanation of the process reference and PAMs 
	Annex B (informative)  Conformity of the process assessment and reference models with ISO/IEC 33004 
	Annex C (informative)  Attributes to look for in work products as part of an assessment 
	Bibliography 

