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GUIDANCE NOTES
FOR
COMPLETION OF THE QUESTIONNAIRE
This questionnaire is designed to assist academic departments in the preparation of their
submission for a professional accreditation exercise and the visiting teams in the assimilation of
the information required. The information requested is as set out below and references the
HKIE's Professional Accreditation Handbook - Engineering Degrees. It is strongly
recommended that this handbook be studied carefully before completion of the questionnaire.
Contents
The questionnaire is set out as follows:
Part 1: General information related to the university/institution
Part 2: General information related to the department
Part 3: General information related to the engineering programme - general

Part 4: Information related to the engineering programme — criteria specific

Part 2 is required for each department and Part 3 and Part 4 should be completed for each
programme for which accreditation was requested.

To avoid duplication of information and effort, provide information only once and thereafter
clearly state under which heading it is to be found.

Completion

The questionnaire is provided in soft copies. Please enter the response after the description of
information required in each clause and complete the tables.

Please do not change the wording, sequence or format of the sections, clauses, headings or
tables.

Six copies of the submission should be sent to the HKIE in hard copy and in CD ROMs at least
six weeks before the visit. Major attachments should be placed at the end of the appropriate
section of the completed questionnaire.

Two copies of the latest edition of the calendar should also be included with the questionnaire.
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Note:

2.1

PART 1
GENERAL INFORMATION

RELATED TO THE UNIVERSITY/INSTITUTION

VICE CHANCELLOR, PRESIDENT OR DIRECTOR

Title:

Name:

DEAN

Name:

Date of appointment:

STRUCTURE OF THE UNIVERSITY/INSTITUTION

Provide details of the organisational structure of the university/institution including its
major academic and administrative components. An organisational chart may be
attached if appropriate.

FUNDING

Describe the funding arrangements for the university/institution.

PART 2
INFORMATION RELATED
TO THE ENGINEERING DEPARTMENT
A copy of this section should be completed and submitted for each department hosting
a programme being accredited.
STRUCTURE OF THE DEPARTMENT HOSTING THE PROGRAMME
Provide details of the major organisational structure of the Department including its

major academic administrative components. An organisational chart may be attached if
appropriate.



2.2

2.3

Note:

3.1

3.2

3.3

ADMINISTRATIVE RESPONSIBILITIES

Describe the authority of the Dean, Head of Department and others within the
Department who hold the ultimate responsibility for the programme(s) to be accredited.

OTHER DEPARTMENTS

Provide details and describe the relationship with other Departments that provide
COUrses.

PART 3
INFORMATION RELATED TO THE

ENGINEERING PROGRAMME - GENERAL

A copy of this section should be completed and submitted for each programme being
accredited.

TITLE OF THE PROGRAMME

Please use the name as specified in the calendar.

PROGRAMME STRUCTURE

(Full time / Part time / Sandwich)

Other (please specify):

STARTING DATE AND DATE OF LAST MAJOR REVISION

Date of first intake of students:
Date of last major revision:
Date the HKIE notified of revision:



3.4

3.5

3.6

3.7

Note:

41

OTHER INFORMATION

Please provide other information which is considered relevant to the accreditation
exercise.

FUTURE PLANS
Provide details for the future plans and budget for the programme.
PREVIOUS ACCREDITATION/VALIDATION RECORD

Date on which last professional accreditation exercise took place:

Outcome of the exercise:

Please provide a copy of the report and decision letter of the last accreditation exercise.

AMENDMENTS TO THE PROGRAMME

Please provide details of any changes made to the programme since the last professional
accreditation exercise.

PART 4
INFORMATION RELATED TO THE
ENGINEERING PROGRAMME - CRITERIA SPECIFIC
A copy of this section should be completed and submitted for each programme being
accredited.
AIMS AND OBJECTIVES
Provide details of the programme educational objectives and their relationship to the

university/institution, college, department and programme mission statements. Provide
details of the following:



e The applicable institutional, college, departmental, and programme Mission
Statements and documents where they are published.

e The Programme Educational Objectives and state where these are published.

e How the Programme Educational Objectives are consistent with the Mission of
the University/Institution, in the form of a matrix below.

RELATIONSHIP OF PROGRAMME OBJECTIVES TO UNIVERSITY/
INSTITUTION MISSION

UNIVERSITY/INSTITUTION MISSION ELEMENTS

PROGRAMME 1 2 3 4 5
OBJECTIVES

1

2

3

4

5

6

* Please mark “X” to the appropriate boxes in the above matrix to indicate their
relationship.

e The Programme outcomes that describe what students are expected to know and to do
by the time of graduation. These must include (Note 1):

(@ an ability to apply knowledge of mathematics, science, and engineering appropriate
to the degree discipline

(b) an ability to design and conduct experiments, as well as to analyse and interpret data

(c) an ability to design a system, component or process to meet desired needs within
realistic constraints, such as economic, environmental, social, political, ethical,
health and safety, manufacturability and sustainability

(d) an ability to function on multi-disciplinary teams

(e) an ability to identify, formulate and solve engineering problems

(f) an ability to understand professional and ethical responsibility

(9) an ability to communicate effectively

(h) an ability to understand the impact of engineering solutions in a global and societal
context, especially the importance of health, safety and environmental
considerations to both workers and the general public

(i) an ability to stay abreast of contemporary issues

(j) an ability to recognise the need for, and to engage in life-long learning

(k) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice appropriate to the degree discipline



(I) an ability to use the computer/IT tools relevant to the discipline along with an
understanding of their processes and limitations

Note 1: The graduate attributes are reproduced from the HKIE accreditation criteria for

engineering degrees.

The interpretation of these graduate attributes should be

consistent with the requirements of the Washington Accord and a copy of these

attributes is enclosed at the end of this submission format.

If the programme under consideration has different set of outcomes than the above,

please present

(i) the list of programme outcomes

(ii) the matching between these outcomes to the HKIE required outcomes

e Present the relationship between the programme educational objectives and

programme outcomes in the form of a matrix below.

RELATIONSHIP OF PROGRAMME OUTCOMES TO

OBJECTIVES

PROGRAMME

PROGRAMME OBJECTIVES

PROGRAMME
OUTCOMES

3

4

5

O 0N |01 W N |-

[EEN
o

[EEN
[N

[EEN
N

* Please mark “X” to the appropriate boxes in the above matrix to indicate their

relationship.

Present the measurement dimension of each programme outcome

1)
(2)
@) ...



4.2

4.3

43.1

432

Example:

Ability to communicate effectively (Graduate attribute)
Measurement Dimension

1) An ability to comprehend and write effective reports on complex engineering
activities.

2) An ability to comprehend and write clear design documentation on complex
engineering activities.

3) An ability to make effective presentations on complex engineering activities to
the engineering community and the society at large.

4) An ability to give and receive clear instructions on complex engineering
activities.

* Description for complex engineering activities provided in the Washington
Accord graduate attributes at the end of this submission format.

DURATION

Provide the following:

Programme duration

Weeks per annum (excluding examination and study time):
Number of years: actual:

full time equivalent:

SYLLABUS AND CURRICULUM

Programme structure

Provide a block diagram for the programme structure clearly showing core and optional
course titles, and all possible routes through the programme.

Curriculum
(i) For each course/module/subject within the programme, please provide the following:

name of course/module/subject leader

syllabus (with the date of last major and minor revision)
statement of objectives/outcomes

list of essential and reference text-books

relationship of course to Programme Outcomes
assessment details



(if) Describe the provisions for any co-operative education that is used to satisfy
curricular requirements.

(iif) Provide a matrix showing the contribution of courses/modules/subjects to
programme outcomes. Indicate how a programme outcome is met through teaching,
practice and measurement.

PROGRAMME OUTCOMES
1 2 3 4 5 6 7 8 9 10 | 11 | 12

COURSE/MODULE/SUBJECT NUMBERS

ABCXXX
ABCXXX
ENGXXX
ENGXXX
ENGXXX
ENGXXX
HUMXXX
HUMXXX
MATHXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX
ENGRXXX

Please use the following indication to mark on the above matrix.
T-TEACH

P-PRACTICE
M - MEASURED

(iv) Provide curriculum details using the format below for each year of the programme.



4.3.2a Curriculum Details

Year

Course/Module/Subject (Indicate
core subject and options)

Timetabled work in hours

per week

Tut

Pract

No of
teaching
weeks

Total
hours

Total
credits

Assessment Components
and their weightings

Faculty member responsible for
the course/module/subject

Lect

TOTAL:

10




4.3.2b Curriculum Details

Indicate the number of credits in the programmes contributed to the following

Course/Module/Subject Term Hours
curriculum contents
Lect Lab/tut Other Mathematics and Engineering Subjects Complementary Studies
Basic Sciences
TOTAL :

11




4.3.2c Design Elements

Please provide details of the courses/modules/subjects in the programme which exhibit
elements of engineering design.

Course/Module/Subject | Design contentin | Design Project(s) Design content in
Title course work Laboratories

Please use a ™ X" to indicate the presence of the specific elements in the course/module/subject.

4.3.2d Projects
Please provide details of the use of project work within the programme.
Outline the arrangements for project allocation in final year.
Please make available for the Visiting Team examples of projects representing the range
of topics covered and the marking, including details showing how the final project mark
was achieved.
Please provide a list of project titles and marks (or grades) in the table below for the

most recent year available.

12



Title

Supervisor

Student

Mark/Grade

13



4.3.2e Practical Training

Please describe the form of provision made for the practical training of students,

whether they are offered in the form of workshop training, internship or industrial
attachment.

For the last three years, please indicate the proportion of graduates who have:

Year of graduation

Received practical training

Did not receive practical training

Provide details of the nature of the practical training received.

4.3.2f Award of the Degree
Provide details of the classification of degrees. What are the conditions for the award of:

an honours degree
a pass degree

Please indicate, for each of the past five years, the number of degrees awarded in the
categories indicated, and also the total number of students who were admitted to the
corresponding first year of the programme.

Year of Graduation

The total number of students admitted to the
programme in the corresponding first year

The total number of students admitted to the
programme in the corresponding second and
subsequent years

14



The number of these students | 1st
graduating with honours degrees

2/1

212

3rd

The number of these students graduating with
pass degrees

The number of these students leaving the
programme

The number of these students who are still
studying in the programme

44  ACADEMIC STAFF

4.4.1 Identify the programme director/leader and describe in detail his/her responsibilities.

4.4.2 Describe the composition, size, credentials, experience, and workload of the academic

staff that supports this programme.

4.4.3 Describe the competencies of the academic staff and how they are adequate to cover

all of the curricular areas of the programme.

4.4.4 Please supply information on the number of staff within the Department.

Staff

Academic Year

Full-time Academic

Part-time Academic

Full-time office/administration

Part-time office/administration

Full-time technical

Part-time technical

Teaching assistant (hours)

Other support staff

TOTAL

Academic staff on sabbatical leave

15




Total establishment academic staff

Number of academic staff vacancies

For the full time academic staff, please provide the distribution of age demographics

Grade/Rank of Position
Age Chair Professor Professor Associate Others
9 Professor (please specify)

below 30

31-40

41-50

51-60

above 60

445 Part-time Staff
Describe how the part-time staff are supervised and evaluated in relation to the
delivery of the required course content, competence in teaching and availability to
students.

44,6 Academic Staff Vitae

For each member of academic staff in the Department, and other servicing Departments
who are supporting the programme, complete a copy of the form below. A curriculum
vitae may be submitted provided it supplies all the information requested on the form.
Name: Present Position:
Date: a) joining University/Institution: b) present appointment
Academic Qualifications

Degree University/Institution Date
Member of the HKIE

Other Professional Qualifications

Sabbatical Leave/Other Activities Supporting Professional Development

16



Year Organisation Location

Courses taught in the past three years
Undergraduate Postgraduate
Present teaching courses/modules/subjects and student contact hours per
course/module/subject per year
Number of student theses supervised
Undergraduate Masters PhD
Completed (last 3 years)
Completed (lifetime)

In progress

Publications Refereed Refereed Other
Journals Conference (identify)

Number (last five years)
Number (lifetime)

Consultancy

Number in progress
Total (last five years)

Funding Research Non research

In progress
Total (last five years)

Professional/Scholarly Activity

Provide a brief description of main areas of interest - technical and research interests,
offices held in professional and technical organisations etc.

Industrial and related experience
Provide a brief resume.

Signed: Date:
Member of Academic Staff

17



4.4.7 HKIE Membership and Other Professional Qualifications

Please provide information on the percentage of academic staff who are members of the
HKIE %.

Please provide information on the percentage of academic staff who are members of relevant
professional bodies %.

4.4.8 Publications

0] Provide a collated list of refereed research publications over the past five years.
Where multiple authors are involved indicate the principal author by
underlining or by the use of bold type. If available, the departmental
research report may be sent as an alternative to completing this section.

(i) Please provide brief details of externally sponsored research and development
and/or consultancy work undertaken by the Department during the last three
years. As an alternative to completing this section copies of the departmental
research report can be sent if available.

Title Sponsoring Names of academic Total value of
Organisation staff primary contract and period
involved of contract

18



4.4.9 Faculty Development

Describe the policy for ensuring the continued teaching competence and the
professional development of the teaching staff. In addition, describe the policy on:

Sabbatical Leave
Research and Development
Consultancy

4.4.10 Support Staff

Please list all technical, laboratory and other support staff giving their position,
qualifications and brief details of their experience. Differentiate between permanent (P),
part-time (PT) and short term research staff (R). An additional page may be used as
required.

Name Qualifications Experience

4.4.11 Development

Please provide details of any proposed development, change in staff, new equipment,
new facilities, etc, within the programme.

45 RESOURCES

45.1 Space
Detail the programme facilities available and indicate any limitations that impact the
ability to achieve the programme’s desired outcomes. Include information for the

following:

Lecture halls

19




452

45.3

454

Laboratories and equipment (stating the courses/modules/subjects that are
relevant for the corresponding laboratories and equipment listed)

Offices

Student work areas

Computer Facilities

Provide details of the computer facilities available for the programmes. Specify any
limitations that impact the ability to achieve the programme’s desired outcomes.

Library Facilities

Provide details of the library facilities available for the programmes. Specify any
limitations that impact the ability to achieve the programme’s outcomes. Include
information on the adequacy of the collections and information services as it relates to
the programme’s desired outcomes. Include the process used to ensure that the
facilities available will be prepared to meet the changing nature of the programme’s
needs.

Finance
Detail the process used to establish the programme budget. Provide evidence of the
continuity of support for the programme. Include both institutional and other

funding sources.

0] Committed to teaching and teaching support

Category

Year

Operating:

Teaching
Office supplies
Other
Maintenance

Equipment (Specify)

Maintenance

Capital (Specify)

20



Others / Acquisitions

Total

HK$

(i) Committed to research support

Funding Source

UGC

Other research bodies

Industry

Other (Specify)

Total

HK$

Discuss the adequacy of the budget in achieving the programme’s desired outcomes.

Address at least the following areas:

Facilities and equipment

Faculty development

Library and information resources
Support personnel

46  ASSESSMENT

Provide details of process used to assure an effective quality assurance system.
Describe both the internal and external processes used.
Include at least the following:

21



@) The list of Programme Constituencies.

(b)  The process used for establishing and revising Programme Outcomes.

(©) How the Programme Outcomes lead to the achievement of the Programme
Educational Objectives.

(d) Describe the relationship of the curriculum to the Programme’s desired
outcomes.

(e) Describe any processes that document periodically the degree to which the
intended programme outcomes are attained.  Describe the level of
achievement of intended programme outcomes relative to the desired levels of
those outcomes. Present evidences on measurement of programme outcomes
through courses/modules/subjects assessment or other activities.

22



()] Describe the information and processes commonly used in making decisions
regarding programme improvements.

(g) Describe actions taken to improve the programme since the last general review.
Indicate why, i.e., the basis for taking action, and when each action was
implemented and the results of the implementation.

(h) Provide details of any advisory committees. Indicate their structure, how
often they meet, and the purpose relative to setting and/or evaluating desired
programme objectives and outcomes.

0] If external examiners are used as part of the assessment process, provide
details on how often they visit the department and the objectives of their visits.
If they are used as an independent assessment of the programme to which
desired programme outcomes are met, how they are included in the process
that establish the requirements. Please attach copies of the external examiner's
reports for the past three years.

23



4.7 ENTRY LEVELS

4.7.1 Admission Requirements

Specify minimum requirements on the basis of which admission has been made over
the last five years.

4.7.2

Student Numbers

Explain the basis for setting these standards.

Please provide the total number of students in each year of the programme:

Year 1

Year 2

Year 3

Year 4

Total

4.8

DEVELOPMENT

Describe how the Programme incorporates the requirements of society and the
profession.  Describe how the programme responds to local and international

requirements.

24



International Engineering Alliance

Washington Accord Engineers Mobility Forum
Sydney Accord Engineering Technologists
Dublin Accord Mobility Forum

Graduate Attributes and Professional Competencies
Version 2 - 18 June 2009

Executive Summary

Several accrediting bodies for engineering quahifications have developed outcomes-
based criteria for cvaluating programmes. Similarly, a number of engincering
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 lo 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 confexts. 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 engmeering activily requires several roles mcluding 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 compelencies,
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 aceoredited 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 fo 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 prolessional and chartered engineer. It is recognized that engineers.
engineening technologists and engmeermg fechnicians may have specific titles or designations and differing
legal empowerment or restrictions within individual junsdictions.
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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 engincering 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 compeience.

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

Several international accords provide for recognition of graduates of accredited programmes of cach
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 cach 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 fo
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 stalements
arc 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
L‘.(}'l'l'lp cicncy prﬂﬁlus -

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
altributes are exemplars of the attributes expected of graduate from an accredited programme.
Graduate aftributes are clear, succinet 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 bodics developing their accreditation systems with a view to secking signatory status,

Graduate attributes are defined for educational qualifications in the engineer. engineering technologist
and engincering technician tracks. The pgraduate 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
enginecring technician) against which engineering educational programmes are accredited. Each

IEA Graduate Attributes and Professional Competency Profiles Page 2 of 15



educational level accord s based on the principle of substantial equivalence. that 1s, 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 deseribe 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 tyvpe 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 atiributes 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 cach 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:

... for Dublin Accord
Graduate

... for Washington Accord
Graduate

... for Sydney Accord
Graduate

Apply knowledge of
mathematics. science,
engineering fundamentals and an
engineering specialization to the
solution of complex engineering

Apply knowledge of mathematies,
science, engineering fundamentals
and an engineering specialization

to defined and applied engineering
procedures, processes, systems or

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 fo be universally applicable and reflect aceeptable minimum standards and
be capable of objective measurement. While all attributes are important, individual attributes are not
necessarily of equal weight. Aftributes are selected that are expected to be valid for extended periods
and changed infrequently only afler 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.
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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 1n substance or individual elements 1gnored.

2.5 Best Practice in Application of Graduate Attributes

The attributes of Accord programmes are defined as a kn(_}wfedge prqﬁie, 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 atiributes 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 atiributes described in section 2.3.

The stems are common to all three categories and the range modifiers allow distinctions and
commonalitics 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 enginecering 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.

33 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.

* Requirements for the EMF and ETMF International Registers call for enhanced competency and responsibility.
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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 agamst requirements and impacts oulside requirements

4: Fully develop design of selected option

3: 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. Compelence  statements
accommodate different types ol work, for example design, research and development and engineering
management by using the broad phases in the cycle of cngincering activity: problem analysis,
synthesis, implementation, operation and evaluation. together the management atiributes needed. The
competence statements include the personal attributes needed for competent performance irrespective
of specific local requirements: communication, cthical 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, mdividual 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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4 Common Range and Contextual Definitions
4.1 Range of Problem Solving
Attribute Complex Problems Broadly-defined Problems Well-defined Problems
1| Preamble Engineering problems which cannot be Engineering problems which cannct be pursued Engineering problems having some or all of the
resolved without in-depth engineering without a coherent and detailed knowledge of following characteristics:
knowiedge, much of which is at, or defined aspects of a professional discipline with a
informed by, the forefront of the strong emphasis on the application of developed
professional discipline, and have some or | technology, and have the following characteristics
all of the following characteristics:
2 | Range of conflicting Involve wide-ranging or conflicting Involve a variety of factors which may impose Involve several issues, but with few of these
requirements technical, engineering and other issues conflicting consfraints exerting conflicting constraints
3 | Depth of analysis required | Have no obvious solution and require Can be solved by application of well-proven Can be solved in standardised ways
abstract thinking, eriginality in analysis to analysis techniques
formulate suitable models
4 | Depth of knowledge Requires research-based knowledge Requires a detailed knowiedge of principles and Can be resolved using limted theoretical
required much of which is at, or informed by, the applied procedures and methodologies in defined | knowledge but normally requires extensive
forefront of the professional discipline and | aspects of a professional discipline with a strong | practical knowledge
which allows a fundamentals-based, first emphasis on the application of developed
principles analytical approach technology and the attainment of know-how, often
within @ multidisciplinary engineering environment
5 | Familiarity of issues Involve infrequently encountered issues Belong to families of familiar problems which are | Are frequently encountered and thus familiar fo
solved in well-accepted ways most practitioners in the practice area
6 | Extent of applicable codes | Are outside problems encompassed by May be partially outside those encompassed by Are encompassed by standards and/or
standards and codes of practice for standards or codes of practice documented codes of practice
professional engineering
7 | Extent of stakeholder Involve diverse groups of stakeholders with | Involve several groups of stakeholders with Involve a limited range of stakeholders with
involvement and level of widely varying needs differing and oceasionally conflicting needs differing needs
conflicting requirements
8 | Consequences Have signfficant consequences inarange | Have consequences which are important locally, Have consequences which are locally important
of contexts but may extend more widely and not far-reaching
9| Interdependence Are high level problems including many Are parts of, or systems within complex Are discrete components of engineering systems
component paris or sub-problems engineering problems
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42 Range of Engineering Activities

Attribute

Complex Aclivities

Broadly-defined Activities

Well-defined Activiies

1| Preamble

Complex activities means (engineering)
activities or projects that have some or all
of the following characteristics:

Broadly defined activities means (engineering)
activities or projects that have some or all of the
following characteristics:

Well-defined activities means (engineering)
activities or projects that have some or all of the
following characteristics:

2 | Range of resources

Involve the use of diverse resources (and

for this purpose resources includes people,

money, equipment, materials, information
and technologies)

Involve a variely of resources (and for this
purposes resources includes people, money,
equipment, materials, information and
technologies)

Involve a limited range of resources (and for this
purpose resources includes people, money,
equipment, materials, information and
technologies)

3 | Level of interactions

Require resolution of significant problems
arising from interactions between wide-
ranging or conflicting technical,
engineering or other issues,

Require resolution of occasional interactions
between technical, engineering and other issues,
of which few are conflicting

Require resolution of interactions between limited
technical and engineering issues with little or no
impact of wider issues

4 | Innovation

Involve creative use of engineering
principles and research-based knowledge
in novel ways.

Involve the use of new matenials, techniques or
processes in non-standard ways

Involve the use of existing materials techniques,
or processes in modified or new ways

5 | Consequences to society

Have significant consequences in a range

Have reasonably predictable consequences that

Have consequences that are locally important and

by applying principles-based approaches

procedures and processes

and the environment of contexts, characierized by difficulty of are most important locally, but may extend more not farreaching
prediction and mitigation widely
6 | Familiarity Can extend beyond previous experiences | Require a knowledge of normal operating Require a knowledge of praciical procedures and

practices for widely-applied operations and
processes

S Accord programme profiles

The tollowing tables provides profiles of graduates of three types of tertiary education engineering programmes. See section 4 for definitions of complex
engineering problems, broadly-defined engineering problems and well-defined engineering problems.
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51 Knowledge profile

A Washington Accord programme provides:

A Sydney Accord programme provides:

A Dublin Accord programme provides;

* A systematic, theory-based understanding of the
natural sciences applicable to the discipline (e.q.
calculus-based physics)

» A systematic, theory-based understanding of the
natural sciences applicable to the sub-discipline

e Adescripiive, formula-based understanding of the
natural sciences applicable in a sub-discipline

+ Conceptually-based mathematics, numerical analysis,
statistics and formal aspects of computer and
information science to support analysis and medelling
applicable to the discipline

+ Conceptually-based mathematics, numerical
analysis, siatistics and aspecls of computer and
information science to support analysis and use of
models applicable to the sub-discipline

e Procedural mathematics, numerical analysis,
statistics applicable in a sub-discipline

= A systematic, theory-based formulation of engineering
fundamentals required in the engineering discipline

= A systematic , theory-based formulation of
engineering fundamentals required in an accepted
sub-discipline

= A cocherent procedural formulation of engineering
fundamentals required in an accepted sub-discipline

= engineering specialist knowledge that provides
theoretical frameworks and bodies of knowledge for
the accepted practice areas in the engineering
discipling; much is at the forefront of the discipline.

= engineering specialist knowiedge that provides
theoretical frameworks and bodies of knowledge for
an accepted sub-discipline

= engineering specialist knowledge that provides the
body of knowledge for an accepted sub-discipline

s knowledge that supporis engineering design in a
practice area

* knowledge that supports engineering design using
the technologies of a practice area

* knowledge that supporis engineering design based
on the techniques and procedures of a practice area

= knowledge of engineering practice (iechnology) in
the practice areas in the engineering discipline

= knowledge of engineering technelogies applicable
in the sub-discipline

= codified practical engineering knowledge in
recognised practice area.

= comprehension of the role of engineering in society
and identified issues in engineering practice in the
discipline: ethics and the professional responsibility of
an engineer to public safety, the impacts of
engineering activity: economic, social, cultural,
environmental and susiainability;

= comprehension of the role of technology in society
