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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 paper 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.

i Introduction

Engineering is an activity that is essential to both economic development and the provision of services
to society. 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, with a
degree of overlap between roles.

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 second stage, following after a period of training and
experience, is professional registration. 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

" 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 lechnologists and engineering fechnicians may have specific titles or designations and differing
legal empowerment or restrictions within individual jurisdictions.



jurisdiction obtaining recognition in another. The signatories have formulated consensus competency
profiles for the international registers and these are recorded in this document. While no mobility
forum exists for technicians, competency statements were also developed for technicians for the sake
of completeness.

Section 2 sketches the origin and steps in developing the graduate attributes and professional
competency profiles. Section 3 give the background to the graduate attributes presented in section 7.

ection 4 provides background to the professional competency profiles presented in section 8. Section
5 provides a number of definitions. General range statements are presented in section 6.

2 Origin of Graduate Attribute 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
Thomybush, 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 atfributes are presented in section 7 while the professional competency profiles are in section
8.

3 Graduate Attributes

3.1 Purpose of Graduate Attributes

Graduate attributes form a set of individually assessable outcomes that are the components indicative
of the graduate's potential competency. The graduate atiributes 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 their respective jurisdictions. Also, the graduate
attributes guide bodies developing their accreditation systems with a view to seeking signatory status.

Ry

IEM Graduaste Attributes and Professional Competency Profiles age 2 of 11



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.

3.2 Limitation of Graduate Attributes

Each signatory defines the standards for the relevant track (engineer, technologist or technician)
against which engineering educational programmes are accredited. Each 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 experience leading to professional registration. The
graduate attributes provide a point of reference for bodies to describe the outcomes of substantially
equivalent qualification. The graduate attributes do not constitute an “international standard” for
accredited qualifications.

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

3.3 Scope and Organisation of Graduate Attributes

The graduate attributes are organized using thirteen headings shown in section 7. Each heading lists
the factor that allows the distinctive roles of engineers, technologists and technicians to be
distinguished by range information.

For each attribute, statements are formulated for engineer, technologist and 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 conceptualization of engineering models
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:

... for Dublin Accord

... for Washington Accord
Graduate

... for Sydney Accerd
Graduate

Graduate

Apply knowledge of
mathematics, science,
engineering fundamentals and an
engineering specialization to the
conceptualization of engineering
models.

Apply knowledge of mathematics,
science, engineering fundamentals
and an engineering specialization
to defined and applied engineering
procedures, processes, systems or
methodologies.

Apply knowledge of mathematics,
science, engineering fundamentals
and an engineering specialization
to wide practical procedures and
practices.

The range qualifier in several atiribute 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 6.

The full set of graduate attribute definitions are given in section 7.

IEM Graduate Attributes and Professional Competency Profiles
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3.4 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.

4 Professional Competency Profiles

4.1 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 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.

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 that a set of attributes that can be demonstrated individually. Rather, competence
must be assessed holistically.

4.2 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. 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 3.3.

The stems are commeon 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 6.1. At the professional level, a

engineering activities is used to define ranges and to distinguish between categories.

Engineering activities are classified as complex, well-defined or broadly-defined. These shorthand
level descriptors are defined in section 6.2,

w
(¢

4.3 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 4.4 examines contextual interpretation.

Each jurisdiction may define performance indicaters, that is actions on the part of the candidate that
demonstrate competence. For example, a design competency may be evidenced by the following
performarces:
1: Hdentify and analyse design/ planning requirement and draw up detailed requirements
specification
. Synthesise a range of potential solutions to problem or approaches fo project execution
. Evaluate the potential approaches against requirements and impacts outside requirements
: Fully develop design of selected option
. Produce design documentation for implementation

L A Lo bo
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4.4 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 i 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.

5 Definitions

The practice area of a professional engineer, engineering technologist or engineering technician is
defined by both the area in which he or she holds engineering knowledge and the nature of the
activities performed.

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

Solutiom: 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.

Manage: means managing in respect of risk, project, change, financial, compliance, quality, ongoing
monitoring, control and evaluation.
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