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The CPD Cycle as Described in ICE 3006
The currently recommended approach to CPD treats the process as a cyclical experience. This is shown

diagrammatically below.

1. Review:
Analysis/appraisal

Evidence of Profile of
competence competence
gained and needs

/ \

4. Assessing/
evaluating
achievement

\ /

Personal Development
development Action
record Plan

3. Development

activities

There are many different ways in which your review and plan can be documented. If generally the same information

is recorded, you can integrate this documentation with your employer’s staff appraisal procedures.

Associated Links

= Subject areas for development

= Types of development activities
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'...Itis accordingly of importance that
there should be a ready means heretofore
of ascertaining persons who by proper
training and experience are qualified...’

Extract from Royal Charter

When you understand civil engineering, you see the world differently. -14 -



1 Introduction

This guide seeks to update
ICE members on current
approaches to CPD, and to
provide advice and guidance
on how best members can
make their CPD effective.

Recent trends

It is well acknowledged throughout the developed
world that individual economies will fail to compete
in international marketplaces unless the
competence of their workforces is first brought up
to world class, and then maintained at this level. In
the UK, the development of national education and
training policies and strategies over the last 15 or so
years has confirmed that ‘competence’ means not
just the acquisition of knowledge, but the effective
application of this knowledge in the workplace.
Following the influential Latham and Egan reports,
continuous improvement in business practice is
becoming the goal; this can only be achieved if each
employee’s competence is continuously improved.
One of the benefits of your being an ICE member is
that clients and other stakeholders in civil
engineering projects can have confidence in your
professional obligation to your CPD. Indeed, ICE's
Rules of Professional Conduct require that you do
this on a continuing basis.

The creation of this more competent workforce

is taking place against a background of major
changes in business practice. Individuals now seek
more variety and mobility of employment since the
demise of “corporate loyalty”; but this means that
they must also take more personal responsibility
for their own learning and development. So ICE
members —and those aspiring to be members —
need to be increasingly self-aware and imaginative
in their approaches to CPD if it is to be effective.

-15-

3 Current practice in CPD

The idea of organised, systematic CPD is a
comparatively young one, and good CPD practice
is still developing. But we have moved on from the
initial notion that ‘CPD is a good thing’, and that we
should merely keep a record of the CPD that we do.

The definition of CPD adopted by the construction
sector is:

‘The systematic maintenance, improvement

and broadening of knowledge and skills, and

the development of personal qualities necessary
for the execution of professional and technical
duties throughout your working life.”’

Rule 5 of ICE's rules of professional conduct states:
‘All members shall develop their professional
knowledge, skills and competence on a continuing
basis, and shall give all reasonable assistance to
further the education, training and CPD of others.”

At the heart of good CPD practice lies the truth that
investment in your own learning and development is
the most important investment you can make —so it
is worth taking time out to make the best of it.

How much CPD should you do? In the past,

ICE indicated that five days per year was the
requirement, and this is a good guide for those
preparing for the Professional Review. But the
profession has moved away from time-serving.

For those who are qualified ICE members, a more
mature answer is: ‘Enough to develop and maintain
the professional knowledge, skills and competence
that you need’.



4 The CPD Cycle

The currently recommended approach to CPD treats
the process as a cyclical experience. This is shown
diagrammatically in figure 1.

1. Review:

Analysis/appraisal

/ N

i Profile of
Evidence of
competence gained competence
and needs

/7 N

4. Assessing/

evaluating
achievement

AN 4

2. Planning

Personal Development
development record Action Plan

N 4

3. Development

activities

Figure 1 —the CPD cycle.
. Development action plan
. Personal development record

There are many different ways in which your review and plan can be documented. If generally the same information is
recorded, you can integrate this documentation with your employer’s staff appraisal procedures.

When you understand civil engineering, you see the world differently. -16-
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5 Development Action

5.1

Figure 2. CPD DEVELOPMENT ACTION PLAN

Plan and Personal
Development Record

A suggested format for your development action
plan is shown in figure 2 below. You will decide how
often this review/plan should take place, but ICE
advises that it should be done at least annually.

Review 5.2

First, you should review your recent performance:
identify both your current competences and also
the areas where you need further learning and
development. A SWOT (strengths, weaknesses,
opportunities, threats) analysis is a useful tool when
undertaking this review. This analysis should take a
balanced account of different aspects of your needs.
Examples include short-term/long-term development
goals and both “hard” (technical) and “soft”
(behavioural) components of performance. It is also
important to recognise objectives other than your
own e.g. what your employer needs, and what ICE,

Name: John Smith

society and the law expects. If you have a periodic
staff appraisal this will be an excellent stimulus and
framework for this review. Further examples of areas
for development are to be found in the appendix.

Planning

Having prioritised your CPD needs, you should draw
up a plan of how these are to be met. This will
include consideration of possible activities,
necessary resources and appropriate timescales,
and should also decide how successful outcomes
will be recognised. “Resources” will be wide-
ranging, and might include advice from colleagues,
secondments/assignments, books and journals,
the internet, open/distance learning material,
conferences and courses. The cheapest, and often
the most effective CPD is on-the-job learning.

The key is to recognise this as CPD.

Membership No.: 5555555

Review of learning needs

Date Ref | Inwhat area do | needto

improve my performance?

How does this link to other
objectives (e.g. employer, ICE, etc.)? | order to achieve this?

What do | need to learn in

01/02/05 1 Knowledge of NEC Needed by employer Details of NEC
Consistent with ICE activity
03/02/05 2  Team management skills Needed by employer Principles and practice of team

management

Development Plan

Date Ref What will | do to

What are the likely
resources and support
that I will need?

achieve this?

What are my
deadlines for
meeting this target?

How will | evaluate a
successful outcome?

In-house course
—need mentor support
Study best practice Published learning
examples

Book an in-house course

material — see employer

01/02/05 1  Attend anintroductory  Course fees— Knowledge and Dec 05
course discuss with employer  applicationof NEC in practice
Learn from colleagues
Private study Cost of documents —
discuss with employer
03/02/05 1  Talk to mentor Application of improved Dec 05

team management skills

A blank copy of this form can be found in a Membership Guidance Note available on ICE's website.

-17 -




5.3

Figure 3. CPD PERSONAL DEVELOPMENT RECORD

Development activities 54
The next stage is to put your plan into practice.

If you take your personal learning and
development seriously, you will find that you
experience different sorts of CPD: the activities
that you planned and carried out; and the
unplanned CPD opportunities that you spotted
and exploited. Both types of CPD are valuable

and their combination will help you develop habits
of curiosity and exploration; good CPD becomes
addictive! Further guidance on development
activities are to be found in the appendix.

Name: John Smith

Evaluation

Once you have carried out your CPD, it is important
not only to record it, but also to identify what you
have learned and to evaluate the benefits you have
gained. This will also be a good test of your CPD
plan. Again, your staff appraisal should be helpful in
this evaluation, and your employer may have good
documentary procedures.

An example of how you might record and evaluate
your CPD is shown in figure 3 below.

Membership No.: 5555555

Development Activity

Details of CPD activity

Dates

Effective learning time Development Plan ref.

Evaluation

Key Learning Points

Key Benefits/Value added

Further comments: was the plan
successful? How can limprove it
in future?

A blank copy of this form can be found in a Membership Guidance Note available on ICE’s website.

When you understand civil engineering, you see the world differently.

-18-



6 Summary

This completes the first journey round the CPD
cycle. By now you will have acquired new learning
and development needs, and so the process
reiterates itself.

ICE would encourage you to link your Development
Action Plan to your Personal Development
Record. It is recommended that each objective for
improvement in the Plan should be followed up by
what you actually did to achieve that objective in
terms of development activities and evaluation
within your Personal Development Record.

As your CPD practice matures, you will be aware

of the different roles and influences adopted by

the key stakeholders in the construction sector.

At the centre, you will set your goals, and motivate
and manage your CPD. Your employer will

provide much of the necessary resource, and will
help with your planning and evaluation. You will
make use of education and training programmes
as necessary. ICE will provide advice and guidance,
and will monitor the CPD activities of its members.
Construction clients will increasingly demand from
their contractors evidence of the CPD of their staff.
And government will create the policy frameworks
in which all this activity takes place. Figure 4 shows
these relationships.

Clients
set performance
standards

Employers Government
provide resources provides the policy
and support framework
You set goals,
motivate and manage
your CPD
E&T providers rovidIeCsEadvice
deliver education P !

guidance and

and training monitoring

Figure 4 — the key stakeholders in your CPD.

06  ice.org.uk -19-



Appendix A
Example Subject Areas for Development

The following list of subjects and topics is provided
as an aid to members identifying their development

needs. Please note that this list of subjects and topics

is not exhaustive and other subjects and topics may
be considered to be appropriate by the Institution
when justified in development terms.

Self Development

Interpersonal skills

Leadership and team management
Decision making

= Stress management

= Time management and delegation skills
= Career development and planning

= Foreign languages

m Professional ethics and rules of conduct

Communication

= Report and letter writing skills
Interview skills

Negotiating skills

Managing meetings

Information management
Presentation skills:

In house, to clients, at public meetings

Strategic Management

m Establishing practice strategy and developing
business plans

= Improving employer’s performance — business
improvement

= Health and safety legislation, policy and
procedures

= Quality assurance and quality management

= Environmental management

= Employee relations and human resource
management

m Diversity management —EO & DDA

= Training and development of others

When you understand civil engineering, you see the world differently.

Technical

Detail design

Environmental design/technology/impact analysis
New design skills

Procurement — estimates, bids and tenders
Construction site management

CAD

Energy efficiency/energy conservation

New building materials

New forms of contract and partnering

Legislative

= Construction regulations

Construction contract law

Health and safety legislation

Environmental legislation

Employment legislation

m Different forms of contract — adversarial,
partnering, PFl, DBFO

Associated Professional Areas

= Adjudication

= Architecture

= Arbitration

Facilities management
Planning supervision
Project management

Working With Others

Team leadership

Motivation skills

Negotiation skills

Delegation skills

Managing poor performance
Performance appraisals

Commercial Practice

u Client care and management

= Marketing skills and techniques

= Public relations; dealing with media and VIPs
Information Technology

= Information Technology: in house systems;

external computer services; personal computing
skills; specialist software

-20-
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Contract Management

= Financial planning and management: reporting
systems; establishing a budget; cost control
systems; cash flow; profit and loss account;
balance sheets; VAT and taxation; project finance;
EU and government grants

= Procurement procedures

= Site management

= Terms of appointment and contract
administration

= Risk management

= Disputes resolution

Specialist Interest Areas

= Energy

= Environment and conservation
= Ground

= Maritime

Public sector/municipal

= Research and innovation

= Structural and building surveying
m Transport

m Water

= Virtual design

= Urban planning and design

m Education and Training

-21-

Appendix B
Examples of Suitable Development Activities

The following activities may be recognised by the
Institution of Civil Engineers as CPD activities.

Please note that this list of activities is not exhaustive
and other activities may be considered to be
appropriate by the Institution when justified in
development terms.

= Learning on the job

= Peer guidance and discussion

= In house presentations

» Attending trade exhibitions and systematically
gathering information and knowledge to
develop as an engineer

m Structured reading (test your understanding
of the reading material)

= Work shadowing to add to your store of
knowledge and expertise for routine tasks

= Promoting engineering in primary and
secondary schools

m Technical presentations

= Writing reports/writing for publication

= Preparation of CPD presentations to colleagues
and other professionals

= Exposure to new situations at work which
require action

= Participating in careers conventions

= Job secondment

= Regional ICE events

= Watching training videos and television
programmes

m Listening to training audio tapes and viewing
CD-Roms for research purposes and
technical information

= Participating in Institution activities such as
acting as a Reviewer, a Student Liaison Officer
or membership of Committees where new
initiatives and ideas are discussed

= Sharing knowledge and expertise with others

m Attending allied professions events

= Acting as a coach or mentor fora
fellow professional

= Lecturing at organised events

= Research both on the job and for
further qualification

= Teaching (for those not in teaching post)

Self-study through reading textbooks or

study packs.

= Personal learning from the internet

= Validated and Accredited qualifications

= Formal distance and open learning courses

= Courses, conferences, seminars and workshops



Acronyms

AMICE

Associate Member of the Institution
of Civil Engineers

AQP

Academic Qualifications Panel
AVQ

Advanced Vocational Qualification
BEng

Bachelor of Engineering

CA

Career Appraisal

CAD

Computer Aided Design

CDM

Construction Design Management
CEEQUAL

Civil Engineering Environmental
Quality Assessment Scheme
CEng

Chartered Engineer

CEO

Chartered Engineer of

other organisations

CPD

Continuing Professional
Development

CPR

Chartered Professional Review
DAP

Development Action Plan
DBFO

Design, Build, Finance, Operate
DDA

Disability & Discrimination Act
DE

Delegated Engineer

DO

Development Objective

ECUK

Engineering Council of the
United Kingdom

Eng Tech

Engineering Technician

EO

Equal Opportunity

GNVQ

General National

Vocational Qualifications
HS&W

Health, Safety and Welfare
ICE

Institution of Civil Engineers
IEng

Incorporated Engineer

-22-

IPD

Initial Professional Development
IT

Information Technology

JBM

Joint Board of Moderators
MDO

Membership Development Officer
MEA

Mutual Exemption Agreement
MEng

Master of Engineering

MGN

Membership Guidance Note
MICE

Member of the Institution

of Civil Engineers

MPR

Member Professional Review
NEC

New Engineering Contract
NVQ

National Vocational Qualification
PDR

Personal Development Record
PFI

Private Finance Initiative

RLO

Regional Liaison Officer

RM

Regional Manager

RST

Regional Support Team

SCE

Supervising Civil Engineer

SE

Supervising Engineer

SVQ

Scottish Vocational Qualification
TMICE

Technician Member of the
Institution of Civil Engineers
TPR

Technician Professional Review
TR

Training Review

TRR

Technical Report Route

UK

United Kingdom

VCE

Vocational Certificate of Education



Useful Contacts

Professional Development
0207665 2200

Professional Reviews
0207665 2344

Education and Learning
02076652211

Subscriptions
0207665 2227

ICE Areas
02072227722

Graduates and Students National Committee
0207665 2006

Library Enquiries
0207665 2251

Library Loans/Renewals
0207665 2254

ICE Conferences
0207665 2311

Thomas Telford Publications
020 7665 2447

Thomas Telford Training
020 7665 2457

Application dates and dates of interviews can be found
atice.org.uk/membership
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Graduate Attributes and Professional Competencies

Version 2 - 18 June 2009

Executive Summary

Several accrediting bodies for engineering qualifications have developed outcomes-
based criteria for evaluating programmes. Similarly, a number of engineering
regulatory bodies have developed or are in the process of developing competency-
based standards for registration. Educational and professional accords for mutual
recognition of qualifications and registration have developed statements of graduate
attributes and professional competency profiles. This document presents the
background to these developments, their purpose and the methodology and
limitations of the statements. After defining general range statements that allow the
competencies of the different categories to be distinguished, the paper presents the
graduate attributes and professional competency profiles for three professional tracks:
engineer, engineering technologist and engineering technician.

1 Introduction

Engineering is an activity that is essential to meeting the needs of people, economic development and
the provision of services to society. Engineering involves the purposeful application of mathematical
and natural sciences and a body of engineering knowledge, technology and techniques. Engineering
seeks to produce solutions whose effects are predicted to the greatest degree possible in often
uncertain contexts. While bringing benefits, engineering activity has potential adverse consequences.
Engineering therefore must be carried out responsibly and ethically, use available resources
efficiently, be economic, safeguard health and safety, be environmentally sound and sustainable and
generally manage risks throughout the entire lifecycle of a system.

Typical engineering activity requires several roles including those of the engineer, engineering
technologist and engineering technician, recognized as professional registration categories in many
jurisdictions’. These roles are defined by their distinctive competencies and their level of
responsibility to the public. There is a degree of overlap between roles. The distinctive competencies,
together with their educational underpinnings, are defined in sections 4 to 6 of this document.

The development of an engineering professional in any of the categories is an ongoing process with
important identified stages. The first stage is the attainment of an accredited educational
qualification, the graduate stage. The fundamental purpose of engineering education is to build a
knowledge base and attributes to enable the graduate to continue learning and to proceed to formative
development that will develop the competencies required for independent practice. The second stage,
following after a period of formative development, is professional registration. The fundamental

! The terminology used in this document uses the term engineering as an activity in a broad sense and engineer
as shorthand for the various types of professional and chartered engineer. It is recognized that engineers,
engineering technologists and engineering technicians may have specific titles or designations and differing
legal empowerment or restrictions within individual jurisdictions.
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purpose of formative development is to build on the educational base to develop the competencies
required for independent practice in which the graduate works with engineering practitioners and
progresses from an assisting role to taking more individual and team responsibility until competence
can be demonstrated at the level required for registration. Once registered, the practitioner must
maintain and expand competence.

For engineers and engineering technologists, a third milestone is to qualify for the international
register held by the various jurisdictions. In addition, engineers, technologists and technicians are
expected to maintain and enhance competency throughout their working lives.

Several international accords provide for recognition of graduates of accredited programmes of each
signatory by the remaining signatories. The Washington Accord (WA) provides for mutual
recognition of programmes accredited for the engineer track. The Sydney Accord (SA) establishes
mutual recognition of accredited qualifications for engineering technologist. The Dublin Accord (DA)
provides for mutual recognition of accredited qualifications for engineering technicians. These
accords are based on the principle of substantial equivalence rather than exact correspondence of
content and outcomes. This document records the signatories’ consensus on the attributes of graduates
for each accord.

Similarly, the Engineers Mobility Forum (EMF) and the Engineering Technologists Mobility Forum
(ETMF) provide mechanisms to support the recognition of a professional registered in one signatory
jurisdiction obtaining recognition in another. The signatories have formulated consensus competency
profiles for the registration and these are recorded in this document. While no mobility forum
currently exists for technicians, competency statements were also formulated for completeness and to
facilitate any future development.

Section 2 give the background to the graduate attributes presented in section 5. Section 3 provides
background to the professional competency profiles presented in section 6. General range statements
are presented in section 4. The graduate attributes are presented in section 5 while the professional
competency profiles are defined in section 6. Appendix A defines terms used in this document.
Appendix B sketches the origin and development history of the graduate attributes and professional
competency profiles.

2 Graduate Attributes

2.1 Purpose of Graduate Attributes

Graduate attributes form a set of individually assessable outcomes that are the components indicative
of the graduate's potential to acquire competence to practise at the appropriate level. The graduate
attributes are exemplars of the attributes expected of graduate from an accredited programme.
Graduate attributes are clear, succinct statements of the expected capability, qualified if necessary by
a range indication appropriate to the type of programme.

The graduate attributes are intended to assist Signatories and Provisional Members to develop
outcomes-based accreditation criteria for use by their respective jurisdictions. Also, the graduate
attributes guide bodies developing their accreditation systems with a view to seeking signatory status.

Graduate attributes are defined for educational qualifications in the engineer, engineering technologist
and engineering technician tracks. The graduate attributes serve to identify the distinctive
characteristics as well as areas of commonality between the expected outcomes of the different types
of programmes.

2.2 Limitation of Graduate Attributes

Each signatory defines the standards for the relevant track (engineer, engineering technologist or
engineering technician) against which engineering educational programmes are accredited. Each

IEA Graduate Attributes and Professional Competency Profiles Page 2 of 15
- 26 -



educational level accord is based on the principle of substantial equivalence, that is, programmes are
not expected to have identical outcomes and content but rather produce graduates who could enter
employment and be fit to undertake a programme of training and experiential learning leading to
professional competence and registration. The graduate attributes provide a point of reference for
bodies to describe the outcomes of substantially equivalent qualification. The graduate attributes do
not, in themselves, constitute an “international standard” for accredited qualifications but provide a
widely accepted common reference for bodies to describe the outcomes of substantially equivalent
qualifications.

The term graduate does not imply a particular type of qualification but rather the exit level of the
qualification, be it a degree or diploma.

2.3 Scope and Organisation of Graduate Attributes

The graduate attributes are organized using twelve headings shown in section 5.2. Each heading
identifies the differentiating characteristic that allows the distinctive roles of engineers, technologists
and technicians to be distinguished by range information.

For each attribute, statements are formulated for engineer, engineering technologist and engineering
technician using a common stem, with ranging information appropriate to each educational track. For
example, for the Knowledge of Engineering Sciences attribute:

Common Stem: Apply knowledge of mathematics, science, engineering fundamentals and an
engineering specialization ...
Engineer Range: ... to the solution of complex engineering problems.
Engineering Technologist Range: ... to defined and applied engineering procedures,
processes, systems or methodologies.
Engineering Technician Range: ... to wide practical procedures and practices.

The resulting statements are shown below for this example:

mathematics, science,

engineering fundamentals and an
engineering specialization to the
solution of complex engineering

science, engineering fundamentals
and an engineering specialization
to defined and applied engineering
procedures, processes, systems or

... for Washington Accord ... for Sydney Accord ... for Dublin Accord
Graduate Graduate Graduate
Apply knowledge of Apply knowledge of mathematics, | Apply knowledge of mathematics,

science, engineering fundamentals
and an engineering specialization
to wide practical procedures and
practices.

problems. methodologies.

The range qualifier in several attribute statements uses the notions of complex engineering problems,
broadly-defined engineering problems and well-defined engineering problems. These shorthand level
descriptors are defined in section 4.

The attributes are chosen to be universally applicable and reflect acceptable minimum standards and
be capable of objective measurement. While all attributes are important, individual attributes are not
necessarily of equal weight. Attributes are selected that are expected to be valid for extended periods
and changed infrequently only after considerable debate. Attributes may depend on information
external to this document, for example generally accepted principles of ethical conduct.

The full set of graduate attribute definitions are given in section 5.

IEA Graduate Attributes and Professional Competency Profiles
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2.4 Contextual Interpretation

The graduate attributes are stated generically and are applicable to all engineering disciplines. In
interpreting the statements within a disciplinary context, individual statements may be amplified and
given particular emphasis but must not be altered in substance or individual elements ignored.

2.5 Best Practice in Application of Graduate Attributes

The attributes of Accord programmes are defined as a knowledge profile, an indicated volume of
learning and the attributes against which graduates must be able to perform. The requirements are
stated without reference to the design of programmes that would achieve the requirements. Providers
therefore have freedom to design programmes with different detailed structure, learning pathways and
modes of delivery. Evaluation of individual programmes is the concern of national accreditation
systems.

3 Professional Competency Profiles

3.1 Purpose of Professional Competency Profiles

A professionally or occupationally competent person has the attributes necessary to perform the
activities within the profession or occupation to the standards expected in independent employment or
practice. The professional competency profiles for each professional category record the elements of
competency necessary for competent performance that the professional is expected to be able to
demonstrate in a holistic way at the stage of attaining registration.

Professional competence can be described using a set of attributes corresponding largely to the
graduate attributes, but with different emphases. For example, at the professional level, the ability to
take responsibility in a real-life situation is essential. Unlike the graduate attributes, professional
competence is more than a set of attributes that can be demonstrated individually. Rather, competence
must be assessed holistically.

3.2 Scope and Organisation of Professional Competency Profiles

The professional competency profiles are written for each of the three categories: engineer,
engineering technologist and engineering technician at the point of registration. Each profile consists
of thirteen elements. Individual elements are formulated around a differentiating characteristic using a
stem and modifier, similarly to the method used for the graduate attributes described in section 2.3.

The stems are common to all three categories and the range modifiers allow distinctions and
commonalities between categories to be identified. Like their counterparts in the graduate attributes,
the range statements use the notions of complex engineering problems, broadly-defined engineering
problems and well-defined engineering problems defined in section 4.1. At the professional level, a
classification of engineering activities is used to define ranges and to distinguish between categories.
Engineering activities are classified as complex, broadly-defined or well-defined. These shorthand
level descriptors are defined in section 4.2.

3.3 Limitations of Professional Competency Profile

As in the case of the graduate attributes, the professional competency profiles are not prescriptive in
detail but rather reflect the essential elements that would be present in competency standards.

The professional competency profiles do not specify performance indicators or how the above items
should be interpreted in assessing evidence of competence from different areas of practice or for
different types of work. Section 3.4 examines contextual interpretation.

2 Requirements for the EMF and ETMF International Registers call for enhanced competency and responsibility.

IEA Graduate Attributes and Professional Competency Profiles Page 4 of 15
.28 -



Each jurisdiction may define performance indicators, that is actions on the part of the candidate that
demonstrate competence. For example, a design competency may be evidenced by the following
performances:

1: Identify and analyse design/ planning requirement and draw up detailed requirements

specification

2: Synthesise a range of potential solutions to problem or approaches to project execution

3: Evaluate the potential approaches against requirements and impacts outside requirements

4: Fully develop design of selected option

5: Produce design documentation for implementation

3.4 Contextual Interpretation

Demonstration of competence may take place in different areas of practice and different types of
work. Competence statements are therefore discipline-independent. Competence statements
accommodate different types of work, for example design, research and development and engineering
management by using the broad phases in the cycle of engineering activity: problem analysis,
synthesis, implementation, operation and evaluation, together the management attributes needed. The
competence statements include the personal attributes needed for competent performance irrespective
of specific local requirements: communication, ethical practice, judgement, taking responsibility and
the protection of society.

The professional competency profiles are stated generically and are applicable to all engineering
disciplines. The application of a competency profile may require amplification in different regulatory,
disciplinary, occupational or environmental contexts. In interpreting the statements within a particular
context, individual statements may be amplified and given particular emphasis but must not be altered
in substance or ignored.

3.5 Mobility between Professional Categories

The graduate attributes and professional competency for each of three categories of engineering
practitioner define the benchmark route or vertical progression in each category. This document does
not address the movement of individuals between categories, a process that usually required
additional education, training and experience. The graduate attributes and professional competencies,
through their definitions of level of demand, knowledge profile and outcomes to be achieved, allow a
person planning such a change to gauge the further learning and experience that will be required. The
education and registration requirements of the jurisdiction should be examined for specific
requirements.
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Appendix A: Definitions of terms

Note: These definitions apply to terms used in this document but also indicate equivalence to terms used in
other engineering education standards.

Branch of engineering: a generally-recognised, major subdivision of engineering such as the traditional
disciplines of Chemical, Civil, or Electrical Engineering, or a cross-disciplinary field of comparable breadth
including combinations of engineering fields, for example Mechatronics, and the application of engineering
in other fields, for example Bio-Medical Engineering.

Broadly-defined engineering problems: a class of problem with characteristics defined in section 4.1.
Broadly-defined engineering activities: a class of activities with characteristics defined in section 4.2.

Complementary (contextual) knowledge: Disciplines other than engineering, basic and mathematical
sciences, that support engineering practice, enable its impacts to be understood and broaden the outlook of
the engineering graduate.

Complex engineering problems: a class of problem with characteristics defined in section 4.1.
Complex engineering activities: a class of activities with characteristics defined in section 4.2.

Continuing Professional Development: the systematic, accountable maintenance, improvement and
broadening of knowledge and skills, and the development of personal qualities necessary for the execution
of professional and technical duties throughout an engineering practitioner’s career.

Engineering sciences: include engineering fundamentals that have roots in the mathematical and physical
sciences, and where applicable, in other natural sciences, but extend knowledge and develop models and
methods in order to lead to applications and solve problems, providing the knowledge base for engineering
specializations.

Engineering design knowledge: Knowledge that supports engineering design in a practice area, including
codes, standards, processes, empirical information, and knowledge reused from past designs.

Engineering discipline: synonymous with branch of engineering.

Engineering fundamentals: a systematic formulation of engineering concepts and principles based on
mathematical and basic sciences to support applications.

Engineering problem: is one that exists in any domain that can be solved by the application of engineering
knowledge and skills and generic competencies.

Engineering practice: a generally accepted or legally defined area of engineering work or engineering
technology.

Engineering speciality or specialization: a generally-recognised practice area or major subdivision within
an engineering discipline, for example Structural and Geotechnical Engineering within Civil Engineering;
the extension of engineering fundamentals to create theoretical frameworks and bodies of knowledge for
engineering practice areas.

Engineering technology: is an established body of knowledge, with associated tools, techniques, materials,
components, systems or processes that enable a family of practical applications and that relies for its
development and effective application on engineering knowledge and competency.

Formative development: the process that follows the attainment of an accredited education programme
that consists of training, experience and expansion of knowledge.
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Manage: means planning, organising, leading and controlling in respect of risk, project, change, financial,
compliance, quality, ongoing monitoring, control and evaluation.

Mathematical sciences: mathematics, humerical analysis, statistics and aspects of computer science cast in
an appropriate mathematical formalism.

Natural sciences: Provide, as applicable in each engineering discipline or practice area, an understanding
the physical world including physics, mechanics, chemistry, earth sciences and the biological sciences,

Practice area: in the educational context: synonymous with generally-recognised engineering speciality; at
the professional level: a generally recognised or distinctive area of knowledge and expertise developed by an
engineering practitioner by virtue of the path of education, training and experience followed.

Research-based knowledge: a systematic understanding of knowledge and a critical awareness of current
problems and/or new insights, much of which is at, or informed by, the forefront of the academic discipline,
field of study or area of professional practice.

Solution: means an effective proposal for resolving a problem, taking into account all relevant technical,
legal, social, cultural, economic and environmental issues and having regard to the need for sustainability.

Subdiscipline: Synonymous with engineering speciality.

Substantial equivalence: applied to educational programmes means that two programmes, while not
meeting a single set of criteria, are both acceptable as preparing their respective graduates to enter formative
development toward registration.

Well-defined engineering problems: a class of problem with characteristics defined in section 4.1.

Well-defined engineering activities: a class of activities with characteristics defined in section 4.2.
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Appendix B: History of Graduate Attributes and Professional Competency Profiles

The signatories to the Washington Accord recognized the need to describe the attributes of a graduate of a
Washington Accord accredited program. Work was initiated at its June 2001 meeting held at Thornybush,
South Africa. At the International Engineering Meetings (IEM) held in June 2003 at Rotorua, New Zealand,
the signatories to the Sydney Accord and the Dublin Accord recognized similar needs. The need was
recognized to distinguish the attributes of graduates of each type of programme to ensure fitness for their
respective purposes.

The Engineers Mobility Forum (EMF) and Engineering Technologist Mobility Forum (ETMF) have created
international registers in each jurisdiction with current admission requirements based on registration,
experience and responsibility carried. The mobility agreements recognize the future possibility of
competency-based assessment for admission to an international register. At the 2003 Rotorua meetings, the
mobility fora recognized that many jurisdictions are in the process of developing and adopting competency
standards for professional registration. The EMF and the ETMF therefore resolved to define assessable sets
of competencies for engineer and technologist. While no comparable mobility agreement exists for
technicians, the development of a corresponding set of standards for engineering technicians was felt to be
important to have a complete description of the competencies of the engineering team.

A single process was therefore agreed to develop the three sets of graduate attributes and three professional
competency profiles. An International Engineering Workshop (IEWS) was held by the three educational
accord and the two mobility fora in London in June 2004 to develop statements of Graduate Attributes and
International Register Professional Competency Profiles for the Engineer, Engineering Technologist and
Engineering Technician categories. The resulting statements were then opened for comment by the
signatories. The comments received called for minor changes only.

The Graduate Attributes and Professional Competencies were adopted by the signatories of the five
agreements in June 2005 at Hong Kong as version 1.1.

A number of areas of improvement in the Graduate Attributes and Professional Competencies themselves
and their potential application were put to the meetings of signatories in Washington DC in June 2007. A
working group was set up to address the issues. The IEA workshop held in June 2008 in Singapore
considered the proposals of the working group and commissioned the Working Group to make necessary
changes with a view to presenting Version 2 of the document for approval by the signatories at their next
general meetings. Version 2 was approved at the Kyoto IEA meetings, 15-19 June 2008.

This document is available through the IEA website: http://www.ieagreements.org.
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