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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.
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Introduction

ISO/IEC 24773:2008, Software engineering — Certification of software engineering professionals —
Comparison framework, establishes a framework for comparison of schemes certifying software
engineering professionals. ISO/IEC 24773:2008 (also referred to in this Technical Report as “The
International Standard” or “the IS”) will facilitate the portability of software engineering professional
certifications by facilitating comparison of such certification schemes.

Many individual qualification and certification schemes exist in the area of software engineering;
software development or a related spec1a11ty In order to evaluate and compare between software

engi
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omparISon For multi-national organ1zat10ns that require software engmeermg pr
[EC 24773:2008 will facilitate the evaluation and comparison between various certific3

[nternational Standard has a number of intended users, including:
Educators;

Examining bodies;

Industry and professional bodies;

Government bodies.

Technical Report contains guidance and elaboration of‘several clauses of ISO/IEC 24
contains a more extensive set of potential uses of the International Standard by variou

bx A to this Technical Report contains several detailed illustrations of sample uses of ISO

uction of this Technical Report and is the-publisher of the Guide to the Software Enging
howledge (SWEBOK Guide). Any reference to SWEBOK or SWEBOK Guide in this Techr
be interpreted as a reference to ISQZLEC TR 19759, the adoption of the SWEBOK Guide.

M framework
ofessionals,
tions.

173:2008. It

b USErS.

[EC 24773.

IEEE Computer Society cooperated with 1SO/IEC JTC 1/SC 7 as a Category A liajison in the

bering Body
lical Report
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TECHNICAL REPORT

ISO/IEC TR 29154:2013(E)

Software engineering — Guide for the application of ISO/
IEC 24773:2008 (Certification of software engineering
professionals — Comparison framework)

1 Scope

Thig Technical Report is a guide for the application of ISO/IEC 24773:2008. This guid¢ addresses
termpinology used in ISO/IEC 24773:2008. It also includes interpretive guidance on severgl clauses of
ISO/AIEC 24773:2008, as well as a review of potential typical scenarios for use of ISQ/IEC 24773:2008.
Anngx A contains several more detailed examples of the application of ISO/IEC\24773:2008. They are
exarpples of the most significant use cases identified in Clause 5.

2 Reference

ISOAIEC 24773:2008, Software engineering — Certification ofssoftware engineering profgssionals —
Comparison framework

3 [ferms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 24773:2(08 and the
following apply.

31

certiification process

all dctivities by which a certificationbody establishes that a person fulfils specified ¢ompetence
reqyirements, includingapplication,evaluation,decisionon certification, surveillanceandrecgrtification,
use of certificates and logos/marks

[SOUWRCE: ISO/IEC 17024]

3.2

certification scheme

spedific certification) requirements related to specified categories of persons to which the same
partiicular standards and rules, and the same procedures apply

[SOURCE: ISOAIEC 17024]

3.3

competénce

demonstrated ability to apply knowledge and/or skills, and where relevant, demonstrated personal
attributes, as defined in the certification scheme

[SOURCE: ISO/IEC 17024]

3.4

continuing professional development

CPD

set of activities undertaken by an individual professional in order to maintain professional competence,
knowledge, and skills

© ISO/IEC 2013 - All rights reserved
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4 Concepts and interpretation guide

4.1 Concepts and background regarding ISO/IEC 24773:2008

The purpose of ISO/IEC 24773:2008 is to establish a framework which makes the comparison of software
engineering professional certification schemes possible. ISO/IEC 24773:2008 specifies the items that
a conformant certification scheme for software engineering professionals is required to contain.
Figure 1 is adapted from Clause 4 of ISO/IEC 24773:2008, which summarizes what shall be included in a
conformant certification scheme for software engineering professionals.

Iltems that sfratt-befrrctuded-imaconformantcertificatiorrsciermectrde:
a) [itle of software engineering professionals certified under that scheme;
b) List of tasks performed by software engineering professionals certified under that scheme;
c) Description of level of accountability, responsibility, autonomy, authority and complexity of the work associated with the title;|
d) Description of competence including body of knowledge, cognitive levels, skills and performance levels;
e) Description of the minimum educational qualification or experience requirement for certification under that scheme;
f) Description of the competence evaluation method;
g) Description of code of ethics and professional practices;
h)  Description of requirements under the scheme related to maintenance and rehewal of certification;

i) \ccreditation and/or quality control processes (if evaluation of competénce is delegated to a qualification body).

Figure 1 — ISO/IEC 24773:2008 Extract - framework of certification scheme

The distinction between a certification body.and a qualification body is discussed in ISO/IEC 24773:2008.
Certification bodies shall address items™a) to i) (shown in Figure 1) for a conformant certification
scheme. On|the other hand, qualification'bodies will use items a) to f) (shown in Figure 1) to constrfict a
qualification scheme. The category af qualification schemesincludes examination schemes. A certification
body may dnly delegate its evaluation of competence to a qualification body if that qualification hody
employs a scheme which confornts with items a) to f).

Please note|that ISO/IEC 24773:2008 specifies the items required to be defined by a conformant schgme,
but does noft specify the:content for or criteria to be used in writing the content for these items.

4.2 Relationship between ISO/IEC 24773:2008 and ISO/IEC 17024

Since I1SO/IE€24773:2008 uses the terminology that is defined in ISO/IEC 17024, it is recommended
that new users read ISO/TEC 17024 first, in order to understand this terminology before reading
ISO/IEC 24773:2008.

Those users seeking accreditation can begin by understanding the basic requirements for any
certification body imposed by ISO/IEC 17024.

ISO/IEC 24773:2008 can be used widely with or without ISO/IEC 17024.

4.3 SWEBOK Guide and software engineering bodies of knowledge

ISO/IECTR 19759:2005 (Guide to Software Engineering Body of Knowledge) is a guide to a set of software
engineering sources that are generally accepted as authoritative and covering the scope of software
engineering to a certain level of depth (reference SWEBOK Guide Preface). Topics are covered to a level
of depth consistent with the knowledge of a professional with an undergraduate degree and four years

2 © ISO/IEC 2013 - All rights reserved
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of experience. The SWEBOK Guide (2005 revision) is broken down into 10 Knowledge Areas (KAs), with
each KA broken down further into sub-areas, topics and sub-topics. The source materials referenced by
the SWEBOK Guide contain software engineering theory as well as professional standards and practices.

The SWEBOK Guide itself does not contain an actual body of knowledge for software engineering,
but collectively the materials referenced by the SWEBOK Guide contain (or represent) such a body of
knowledge. That body of knowledge is one particular body of knowledge termed the SWEBOK. Other
bodies of knowledge with respect to software engineering may be constructed.

It is strongly recommended that users of ISO/IEC 24773:2008 who are constructing a certification
scheme consider the significance of a body of knowledge (BOK) in general with respect to their
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ffic certification scheme. While no standard 15 detined for a BOK by ISO/TEC 24773:
O/IEC 24773:2008 who are constructing a certification scheme are encouraged te_ct
fence) a BOK which is comprehensive with respect to knowledge areas covered:

Containing both theory and practical knowledge such as standards;

Containing topics and sub-topics in depth, beyond what the SWEBOK Guide terms the “In
level of definition (e.g. that contained in the Introduction section of eachlnowledge Area o

e see additional comments on mapping of a BOK to the SWEBOK(Guide in Clause 4.4 be

ISO/IEC 24773:2008, Clause 5.1.1 - mapping of bodies of knowledge to SWEH

[EC 24773:2008, Clause 5.1.1 requires that any certification scheme claiming conform
national Standard be based on a body of knowledge;-and that the software engineering
at body of knowledge be mapped to the SWEBOK Guide. This clause does not impose a1
a given certification scheme covers every topic in the SWEBOK Guide; however it is re
kever topics are covered by that certification scheme be mapped to the appropriate ch
BOK Guide.

ping the software engineering component of the body of knowledge to chapters 2-11int
e is a requirement of ISO/IEC 24773:2008. It is encouraged that users of ISO/IEC
ment the mapping of the body of-‘knowledge to a level of detail below the SWEBOK Gu
hple a mapping for one body ‘6f*knowledge could describe that with respect to Softw
body of knowledge maps.tejand covers the “Software Quality Fundamentals” sub-arez
BOK Guide KA on Software Quality.

mended that the Yeason be explained.

ISO/IEC24773:2008, Clause 5.2 - cognitive levels

[EC 24773:2008, Clause 5.2 requires that for every knowledge component, a cognit
ned.(The certification body can utilize existing models such as Bloom'’s Taxonomy,[1] or
model for cognitive levels. The certification body may choose to use its own uniqu

008, users
nstruct (or

troductory”
fthe Guide).
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JOK Guide
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esenting cognitive levels, or It may chose to reference an existing well Known model. Kegardless, it

is recommended that the model used be well defined. The use of a well defined model of cognitive levels
will allow other organizations to more easily compare their own certification scheme (and their own
model of cognitive levels incorporated therein).

4.6 ISO/IEC 24773:2008, Clause 6 - concepts relating to skills and competences

ISO/IEC 24773:2008, Clause 6 requires that the certification body consolidate the description
of the software engineering professional’s skills and knowledge as required by their scheme.
ISO/IEC 24773:2008, Clause 5 identifies several kinds of knowledge and skills for the software
engineering professional, but it does not impose specific minimum requirements for any of these. The
certification body must enumerate the specific kinds and levels of knowledge and skills pursuant to
Clause 5, and then pursuant to Clause 6, indicate how the cited skills and competence are evaluated.

© ISO/IEC 2013 - All rights reserved
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5 Apply

5.1 Over

ing ISO/IEC 24773:2008

view

The clause contains usage scenarios and most typical use cases for the International Standard.
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5.2.1 Pro
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fessional societies

A professional society may be a certification body. If this is the case, the professional society
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[ 24773:2008 in order to construct its own certification scheme to be applied to_som
embers. The professional society may also use ISO/IEC 24773:2008 to compare)their
1 scheme to that of other bodies, perhaps in order to offer some recognitionyof the o

fed to certification are considered in planning a scheme. The professional-societies may
(73:2008 in order to assist in determining and describing the intended characteristics
f their certified members.

ining course providers and examination bodies

course provider or an examination body may be a-.qualification body as define
173:2008. Note that a qualification body is not identicalito a certification body, as discu
1 above and in ISO/IEC 24773:2008. A qualificatiofi body operates a qualification sch
hddress some portion of the scheme requirements.defined in ISO/IEC 24773:2008.

course developer will have an interest in designing a course which meets certain n
ertain topics. A training course developer-tan make use of the framework defineg
(73:2008 when designing such a course:

Lh training course providers and examination bodies can make use of ISO/IEC 24773:2
when constructing examinations.@r assessments.

n bodies may delegate evaluation of competencies to examination bodies. In this circumst
htion body and the delegated examination body can make use of the ISO/IEC 24773:
Lo clearly document and map a examination or qualification scheme to the certification sch

5.2.3 Unipersities and academic programs

University faculties plan‘programs in software engineering which must produce graduates with cer
skills and cgpabilities_The programs also may be designed in order to meet accreditation requirem
established|by regulators. University faculties may use ISO/IEC 24773:2008 to assist in organizing
documenting the Fequired attributes and competencies of their graduates. University faculties may|
use [SO/IE( 24773:2008 to assist in planning; using the framework of ISO/IEC 24773:2008 to com

curriculumland program outcomes against those of ather university programs

ns. The professional society may use ISO/IEC 24773:2008 as a checklist for ensuring that
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Universities may also use the framework defined in ISO/IEC 24773:2008 to describe and document their
respective education programs in software engineering.

Individuals who are considering several possible university programs will also benefit if various
universities utilize the framework structure to describe their respective examinations. The individual
may compare the various university programs more easily ifthe descriptions are based on the framework

defined in I

SO/IEC 24773:2008.
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5.2.4 Governments

Governments may use ISO/IEC 24773:2008 as a framework to help organize and collect statistics about the
skills of professionals, their capabilities, and other attributes. A government can use such statistical dataas a
skills inventory for workforce planning and immigration policies, training initiatives, or other investments.

5.2.5 Workforce planners, industry groups

Workforce planners in industry may use the framework in ISO/IEC 24773:2008 to help construct a
more standard and consistent set of job competencies, skills and attributes, tied to standardized job
descriptions. This will in turn facilitate the exchange of data related to these standardized job and skills
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Firnps acquiringservices or products from other firms may use the International Standar
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Ineering certifications. In this case, if the candidate certification schemes are defined in c

i}

riptions. As with the case of governments, the framework in ISO/IEC 24773:2008 may
t workforce planners in gathering and exchanging workforce statistical data base
loped standard model for professional skills and attributes.

b Individual software engineering professionals

yidual software engineers (whether certified or not) may use a pafticular certificat
d on ISO/IEC 24773:2008 to measure their own professional capabhilities, skills and
information can be used for professional development, where gaps exist between the pr
bilities and those required by that certification scheme. An«itidividual professional 1
fication scheme definition, as required by ISO/IEC 24773:2008, to perform a specific g
respect to needed skills, knowledge or training. The individual professional may then
't specific training packages, targeted at specific skills or knowledge areas, based

ndividual experienced professional may also“be in a position of choosing betweg

ISO/IEC 24773:2008, the individual professional will be able to make an accurate and
parison between specific certifications,@llowing him/her to choose the certification th
her needs.

f  Competency based hiring or procurement

s hiring software engineers may use certification schemes based on ISO/IEC 2477
g or procuring company,may review the framework defined in ISO/IEC 24773:2008
blish its own target competencies, minimum skills, knowledge or other required attri
hiring or procuring.company can also use ISO/IEC 24773:2008 as a framework for

een certifications,) where the candidates for hiring or procurement make claims of

d on differing certifications.

competency framework, a structure within which they may define and document
irements for certified personnel. The framework defined in ISO/IEC 24773:2008 helps t}
todorganize and document their desired skills, knowledge, and other attributes, in a
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1 as a skills
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eadity betranded to potentiat suppliers of persomnmet-Once proposals are obtaimed fro

n potential

suppliers the firm can use the same requirements structure to assist in assessing and comparing the

skill

s, capabilities and certifications of personnel put forward by supply firms.

5.2.8 Accreditation bodies

An accreditation body evaluates the certification process of any organization issuing certificates.
The accrediting body issues a certificate of accreditation to that certifying organization. The general
requirements for bodies operating a process for the certification of persons are defined in ISO/IEC 17024,
and these requirements apply to any kind of certification. ISO/IEC 24773:2008 is specific to software
engineering professionals, but it is a comparison framework only. ISO/IEC 24773:2008 does not define a
normative standard for conformance with respectto certification of professionals in software engineering.

© ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=d10e65d44297aa903bad521f35f352a0

ISO/IEC TR 29154:2013(E)

It is possible that an accreditation body may define specific criteria for certification schemes for
professionals in software engineering. The accreditation body would not define a specific certification
scheme, since it is the certification body (discussed in 5.2.1 above) that will define a specific certification
scheme. The accreditation body however may define specific criteria in the various requirement
categories defined in ISO/IEC 24773:2008. For example, the accreditation body may establish a
criteria for the body of knowledge which must be included in a (certification) scheme. In this example,
ISO/IEC 24773:2008 is used by the accreditation body to define basic requirements for conformance,
but is also used as a framework for adding specific criteria or requirements.

6 Use of the International Standard

ISO/IEC 24Y73:2008 may be applied partially by users. However ISO/IEC 24773:2008 does net-a
for tailoring by the user who is constructing a conformant certification scheme. The standard.doe

describe s
It only req
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respective levels for each skill/competency included in that scheme.
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ires that the user defines and documents, within a specific framework, ,whatever s
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ication of software engineering specialists

any existing professional certification schemesrelated to software engineering professio
velopment professionals and related specialities. As mentioned above, ISO/IEC 24773:1
quire that a given certification scheme implements((or requires) skills, knowledge
in all areas of software engineering. Instead, ISOMEC 24773:2008 requires only tha
verage of the various areas be documented and.mapped to SWEBOK Guide chapters.

that narrower certification schemes maycbe"offered which are in fact conformant
/73:2008. For example, a conformant certification scheme for an Enterprise IT arch
[tempt to cover the broad set of softwargé.engineering topics in the SWEBOK Guide.

be example details of such a narrow spétialist certification scheme in Annex A.

pecialist certification schemeshay be able to claim conformance with ISO/IEC 24773:2

order to claim conformange to ISO/IEC 24773:2008 any such scheme must adher
to 4.10 of ISO/IEC 24773:2008, which states that the narrow certification scheme mus
pading title or inappropriate target group. Thus, such a narrow specialist scheme shoulg
n broader software éngineering certification.

hal software engineering professional may indeed have knowledge in many aregd
ut perhaps miay be certified only to a narrow specialist scheme. In this case, the naj
brtificatiofi’ scheme cannot recognize such skills, experience and competencies beyong
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Annex A
(informative)

Case study details - application of ISO/IEC 24773

A.1_General

This
cond

annex provides users of ISO/IEC 24773:2008 with limited selected additional examples
erning the use cases for ISO/IEC 24773:2008 described in Clause 5.

In th
sche
sche
shoy

e following sections, the examples are based on one or more imaginary certifi€ation or g
mes. For any scheme presented in this Annex, only a portion of that cettification /
me is presented - that part needed to present an aspect of importance to’the use case,
ld be aware that the information presented in these examples for agiven scheme is lim

The
rigo
espe
port
the §

limited data presented below for the fictitious example schemes do not represent the ¢
Fous information that should be contained and documented.in a fully-formed certificat
cially a certification scheme that claims conformance tothe/ISO/IEC 24773:2008. Bec
ion of an imaginary certification scheme can be shown.in.these examples, it is irreleva
ample scheme is conformant with ISO/IEC 24773:2008.

Som
conf

e aspects of the example schemes below may also’/be intentionally constructed so as
brmant, in order to serve as a counter-example with appropriate explanation.

A.2| Example 1 - scheme set by examination body

In t
exar
or al

his example a qualification schemye is consisting largely of knowledge requireme
hination. Table A.1 below shows a simple case where a qualification (A professional) can b
nalysed using the ISO/IEC 247%3:2008 framework.

In the case of this example,-as-illustrated in Table A.1, the qualification scheme has no p
skills. The knowledge areas (topics) for the examination seem to address the various major td
the $WEBOK Guide, however in this simple example one cannot presume that this qualifica
fully or sufficiently covers each topic area in the SWEBOK Guide. This analysis must be pe
the Wisers, for each qualification on an individual basis, since the ISO/IEC 24773:2008 fram
carrjies no critesiaswhich can be used to judge sufficient coverage of the respective topic 3
BOK Gujde:

and details

ualification
ualification
The reader
ited.

etailed and
ion scheme,
ause only a
nt whether

to be non-

nts and an
e evaluated

rovision for
picareas of
ion scheme
rformed by
bwork itself
ireas in the

g: It is possible that this sample qualification scheme may contain or define some cogmitive levels

.[In this case

L 2 , 5 e A.1itdoes
not address practlcal skllls The ISO/IEC 24773 2008 framework is useful in examlmng and evaluating

such a qualification.
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Table A.1 — ISO/IEC 24773:2008 framework and a sample qualification scheme by
examination body

ISO/IEC 24773:2008 Framework Qualification
Title A professional
List of Tasks None specified
Level of Accountability, Authority or Responsibility None specified
Competencies
Skills
SW Engineering Skills None specified
Professional Skills None specified
Perfofmance Levels None specified

Body|of Knowledge Required
Knowledge mapped to SWEBOK Guide

Software Requirements Requirement analysis
Software Design Object-oriented design
Software Construction UML, C++-programming
Software Testing Test lewel

Unit test design

Tést oracle

Software Maintenance Categories of maintenance

Maintenance process

Software Configuration Management Configuration item identification

Change control

Software Engineering Mariagement Software project planning

Risk management

Software Engineering Process Software life cycle

Software process improvement

Softwaré Engineering Tools and Methods |Software design tools

Software Quality Definition of quality and relationship
between quality and testing
Domajn Knowledge None specified
Standards Knowledge None specified
Minimum Education and Experiences University degree

Five years of work experience

Evaluation 150 min. written test
Code of Ethics Not required - Qualification
Renewal of Certificate and CPD Requirement(s) Not required - Qualification

A.3 Example 2 - scheme set by certification body

In this example, a specialist certification (B specialist) has been created with specific depth in one
SWEBOK Guide knowledge area, but not covering other SWEBOK Guide knowledge areas.
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Table A.2 below uses the ISO/IEC 24773:2008 framework to illustrate that the certification scheme
for B specialist does include requirements related to experience, professional and technical skills and
other aspects beyond knowledge. The table depicts the mapping of the knowledge areas covered by the
scheme and it is clear that this certification does not cover other areas of the SWEBOK Guide.

Table A.2 — ISO/IEC 24773:2008 framework and sample certification scheme by certification body

ISO/IEC 24773:2008 Framework Certification
Title B specialist
List of Tasks Define configuration items

Implement CM process

Level of Accountability, Authority or Responsibility Responsible for all CM plaphing and
activities
Conppetencies
Skills
SW Engineering Skills Define CM pelices
Specify €M tools
Professional Skills Cormmunication skills
Performance Levels Prdctitioner level

Body of Knowledge Required
Knowledge mapped to SWEBOK Guide

Software Requirements None specified
Software Design None specified
Software Construction None specified
Software Testing None specified
Software Maintenance None specified
Software Configuration Management Configuration item identificatipn

Change control
Build management

Version control strategies

Software Engineering Management None specified

Software Engineering Process None specified

Software Engineering Tools and Methods |None specified

Software Quality None specified
Domain Knowledge None specified
Standards Knowledge IEEE Std 828
Minimum Education and Experiences University degree

or equivalent working experience

Evaluation Review of experience report

Code of Ethics (basic code specified)

Renewal of Certificate and CPD Requirement(s) Renew every 2 years
Require 30 hours CPD
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A.4 Example 3 - training course provider *use* of a scheme

Table A.3 shows a sample qualification in software testing, presented using a simple view based on the
ISO/IEC 24773:2008 framework. In this simple example, the sample qualification (C specialist) does not
cover allknowledge areas of the SWEBOK Guide, and in fact does not address other aspects of qualification
scheme in the ISO/IEC 24773:2008 framework, such as domain knowledge and professional skills.

Figure A.1 shows in a simple way how a training course provider could make use of the qualification
(C specialist) and the ISO/IEC 24773:2008 framework. If skills, knowledge areas and other aspects of
the C specialist are organized and documented with respect to the ISO/IEC 24773:2008 framework,
the training course provider can easily understand the knowledge topics and skills to be addressed in
the course,[and map the course (module) contents (and outcomes) back to the various elements.of the
qualificatiop (C specialist) .
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Table A.3 — ISO/IEC 24773:2008 framework and a sample qualification

ISO/IEC 24773:2008 Framework Qualification
Title C specialist
List of Tasks None specified
Level of Accountability, Authority or Responsibility None specified
Competencies
Skills
SN Daginanring Cloi1] o acicgn tack caca

1
VYV LTS T CCT T S JIS TS

D
DCSTgTr ot tast

Implement test case

Professional Skills

None specified

Performance Levels

None specified

Body of Knowledge Required

Knowledge mapped to SWEBOK Guide

Software Requirements

None spécified

Software Design

None 'spécified

Software Construction

None€ specified

Software Testing

Various testing topics including definition
of different test types

Test case design
Test case implementation
Test execution

Test management

Software Maintenance

None specified

Software Configtiration Management

None specified

Software Engineering Management

None specified

Software Engineering Process

None specified

Software Engineering Tools and Methods

None specified

Software Quality

Definition of quality and relatignship
between quality and testing

Pomain Knowledge

None specified

Standards Knowledge

IEEE Std 1008 - Unit Testing

Minjintam Education and Experiences

University degree

Evaluation

Written test

Code of Ethics

Not required - Qualification

Renewal of Certificate and CPD Requirement(s)

Not required - Qualification
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