


Foreword

The Qualifications (Education & Training) Act 1999 requires HETAC to determine standards of knowledge, skill and
competence to be acquired by learners (Section 23 (b)) (Appendix 1). These standards are based on the level
indicators and award-type descriptors of the National Framework of Qualifications (Appendix 2).

In November 2003, HETAC adopted the generic award-type descriptors of the National Framework of Qualifications
(NFQ) as Interim Standards, for the purpose of developing programmes. Standards for broad fields of learning have
now been developed for awards at level 6 to level 9 on the NFQ. These standards represent an elaboration of the
generic descriptors of the Framework. They should facilitate experts in particular fields of learning to create the link
between their programmes and the NFQ. These standards are not programme specifications. It is through these,
however, that the relationship between a programme, its component parts and the NFQ should be evident. The
standards are a reference point and a point of comparison against which individual programmes may be justified.
They are intended to provide general guidance for articulating the learning outcomes associated with a particular
field of learning.

In designing programmes, providers must take cognisance of the standards for specific fields of learning where they
generally relate to the programme being developed. HETAC however recognises that there is a significant growth
in multi-disciplinary/inter-disciplinary programmes; there are emerging fields of learning; and in addition, within
each field there is the vast spectrum of programmes possible, which range from highly practical to very theoretical.
In this context, it is not possible to have a standard, or multiple standards, that cater for the complete range of
programmes possible. It is therefore expected that the standards for specific fields of learning will be used as
reference points for the design of programmes.

In drafting the standards every effort has been made to ensure that they will provide for flexibility and variety in the
design of programmes and therefore encourage innovation within an overall agreed framework. It is not expected
that all programmes will include every learning outcome identified in a standard. It is, however, expected that many
programmes will include learning outcomes that are not included in the relevant standard. When designing a
programme, each learning outcome in the standard should be considered. Where departure from these is
necessary, it should be justified in the context of the specific orientation of the programme and other facts
pertaining to it. Each programme provider should be able to demonstrate how the design and content of its own
programmes has been informed by the standard.

The level descriptors of the Framework, the award type descriptors and consequently the standards for the specific
fields of learning are divided into three different types of learning outcomes - knowledge, skill and competence.
These strands are further subdivided (sub-strands). Each strand/sub-strand is important. The relative weighting of
each strand in a programme will vary from programme to programme. The weighting will be determined by many
factors, including for example, the practical nature of a programme, or otherwise. HETAC considers that each
strand/sub-strand should be addressed appropriately in every programme.

Where a programme is multi-disciplinary or inter-disciplinary in nature, the use of more than one standard may be
necessary. In such cases, the scope, depth and balance of concepts and application should not result in the neglect

of either the theoretical, or applied, at the expense of the other.
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Knowledge-Breadth

Specialised knowledge of a broad area Specialised knowledge across a variety An understanding of the theory, concepts A systematic understanding of
(JEETED and methods pertaining to a field (or knowledge, at, or informed by, the
fields) of learning forefront of a field of learning

Mathematics

Has knowledge of routine mathematical Has knowledge of the underlying theory Has knowledge and understanding of a Has comprehensive knowledge and

methods, for well- defined engineering essential to the mathematics used for range of mathematical methods and the understanding of a wide range of

problems, essential to the particular sub- common engineering problems in the underlying theory relevant in the particular mathematical methods and the underlying

field of engineering. particular sub-field of engineering. sub-field of engineering. theory, relevant to complex engineering
problems in the particular sub-field of
engineering.

Has knowledge of scientific principles Has knowledge of the fundamental Has comprehensive understanding of the Has a comprehensive knowledge and
pertaining to the understanding of well- principles of science appropriate to the fundamental principles of appropriate understanding of scientific principles as
defined engineering problems. particular sub-field of engineering. scientific knowledge and the extent of their applied in the particular specialisation.

applicability to engineering problems.

Information Technology

Can identify appropriate ICT as it applies to Has knowledge and understanding of the Has knowledge and understanding of the Has sufficient knowledge and
solving well-defined engineering problems. role of ICT for engineering. role of ICT and its application to the understanding of ICT to adopt it to solve ill-
particular sub-field of engineering. defined problems in the particular sub-field
Can specify appropriate ICT for Has sufficient knowledge and understanding of engineering.
communication purposes. of ICT to adopt it to solve common Has sufficient knowledge and understanding
engineering problems. of ICT to adopt it to solve complex

engineering problems.



Knowledge-Breadth

Specialised knowledge of a broad area Specialised knowledge across a variety

of areas

An understanding of the theory, concepts
and methods pertaining to a field (or
fields) of learning

A systematic understanding of
knowledge, at, or informed by, the
forefront of a field of learning

Design and Development

Has knowledge of the basic elements of the
design process and its role in engineering.

Has knowledge of the essential elements of
the design process and design
methodologies relevant to common
engineering problems in the particular sub-
field of engineering.

Can explain the relationship between core
engineering topics and the technical design
requirements for well-defined engineering
problems.

Business Context

Has knowledge and understanding of the
essential elements of the design process and
methodologies relevant to complex
engineering problems in their particular sub-
field of engineering.

Has a wide knowledge and comprehensive
understanding of the design process and
methodologies relevant to ill-defined
complex engineering problems.

Has basic knowledge of management and
business in the context of well-defined
industrial practices.

Has basic knowledge and understanding of
management and business in the context of
common industrial practice.

Has knowledge of management and
business in the context of complex industrial
practices and in the context of technological
innovations and change.

Understands the different operational and
managerial structures in companies and the
context of employment legislation, trade
unions and public and private bodies.

Understands the economic implications of
engineering in the particular sub-field of
engineering.

Understands the elements of project
management necessary to define and
complete a project in a specified time-
frame.



Knowledge-Breadth e
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Specialised knowledge of a broad area Specialised knowledge across a variety An understanding of the theory, concepts A systematic understanding of
(JEETED and methods pertaining to a field (or knowledge, at, or informed by, the
fields) of learning forefront of a field of learning

Engineering Practice

Has basic knowledge of current engineering Has knowledge of specific codes of practice Has knowledge of current engineering Understands the key parameters and the
practice and procedures in the context of in common engineering problems, including practice at project and management levels. technical, economic, environmental and
routine engineering work, in the specific the role of design factors. social issues which pertain to the particular
sub-field of engineering, including the need sub-field of engineering.

for codes of practice and health and safety Has knowledge of the codes of practice

regulations. relating to hazards and operational safety.

Understands the need for operational safety
by design and good working practices.



Knowledge-Kind

Some theoretical concepts and abstract
thinking, with significant underpinning
theory

Recognition of limitations of current
knowledge and familiarity with sources of
new knowledge; integration of concepts

across a variety of areas

Detailed knowledge and understanding

in one or more specialised areas, some of
it at the current boundaries of the field(s)

A critical awareness of current problems
and/or new insights, generally informed
by the forefront of a field of learning

Mathematics

Understand how basic mathematical
techniques/concepts apply to the particular
sub-field of engineering.

Has knowledge of mathematical concepts
that enable the development of abstract
thinking.

Understands the advantages and limitations
of specific mathematical formulae and
techniques used in the solution of common
engineering problems.

Can demonstrate core mathematical
knowledge to solve common engineering
problems in the particular sub-field of
engineering.

Understands and appreciates the
advantages, limitations, inherent
assumptions and the range of applicability
of specific mathematical formulae and
techniques and mathematical solutions to
engineering problems.

Is aware of the latest mathematical
techniques and their limitations and
applicability to the solution of ill-defined
engineering problems in the particular sub-
field of engineering.

Science

Has knowledge of scientific concepts that
enable and develop abstract thinking.

Has knowledge of relevant scientific
concepts that enable and develop abstract
thinking.

Understands the relationship between
scientific principles and the particular sub-
field of engineering.

Understands the limitations of scientific
techniques used in the solution of common
engineering problems.

Understands the advantages, limitations,
inherent assumptions and the range of
applicability of specific scientific principles,
together with their potential for
development.

Has comprehensive knowledge and
understanding of the principles of
developing scientifically based models of
engineering systems and the approaches
taken in incorporating a range of scientific
principles into engineering projects.



Knowledge-Kind

Some theoretical concepts and abstract
thinking, with significant underpinning
theory

Recognition of limitations of current
knowledge and familiarity with sources of
new knowledge; integration of concepts

Detailed knowledge and understanding

across a variety of areas

in one or more specialised areas, some of
it at the current boundaries of the field(s)

A critical awareness of current problems
and/or new insights, generally informed
by the forefront of a field of learning

Information Technology

Has practical knowledge and understands
the basic concepts of the information and
communication technologies relevant to the
particular sub-field of engineering.

Understands the basic concepts, advantages
and limitations of the core technologies
relevant to the particular sub-field of
engineering.

Is sufficiently aware of the concepts behind
and the capabilities of ICT as they apply in
the particular sub-field of engineering.

Understands the fundamental concepts and
the advantages and limitations of the core
technologies relevant to the particular sub-
field of engineering.

Understands the fundamental concepts
behind industry standard hardware and
software systems and techniques as they
apply to well-defined engineering situations.

Understands the capabilities and limitations
of computer based methods for solving
common engineering problems.

Has knowledge and understanding of ICT
required to solve ill-defined complex
problems in the sub-field of engineering.

Design and Development

Can explain the relationship between core
engineering topics and the technical design
requirements for well-defined engineering
problems.

Can explain the relationship between core
engineering topics and the technical design
requirements for common engineering
problems.

Has knowledge and understanding of a
wide range of engineering topics and
related areas of management sufficient to
prepare project specifications and to
overcome impediments to good design
Can understand the underlying concepts of solutions to complex engineering problems.

basic design techniques.

Has basic knowledge of the characteristics
of commonly occurring engineering
materials and components and the
characteristics of design methodologies.

Has a fundamental understanding of the
context and range of complex engineering
problems necessary to specify, plan and
implement projects.

Is aware of the latest/newest design
methodologies and their advantages and
limitations.



Knowledge-Kind

Some theoretical concepts and abstract
thinking, with significant underpinning
theory

Recognition of limitations of current
knowledge and familiarity with sources of
new knowledge; integration of concepts

across a variety of areas

Detailed knowledge and understanding
in one or more specialised areas, some of
it at the current boundaries of the field(s)

A critical awareness of current problems
and/or new insights, generally informed
by the forefront of a field of learning

Business Context

Understands and can describe the role of
the technician engineer in industry and
business.

Understands the importance of
communication skills in a business context.

Understands the role of the engineering
technologist in industry and business and
the interpersonal skills required.

Understands management issues and
company structures.

Understands the role and relationships in
the supply chain of products, processes and
engineering projects.

Understands the role of the graduate
engineer in industry and business.

Has sufficient knowledge of human resources
management necessary to function at the
engineering graduate level.

Has knowledge of intellectual property issues.
Understands the importance of the engineer’s

role in society and the need for the highest
ethical standards of practice.

Understands and can justify the cost
implications and commercial potential for
engineering projects.

Understands the relationship between the
role of engineering and other disciplines.



Knowledge-Kind

Some theoretical concepts and abstract
thinking, with significant underpinning
theory

Detailed knowledge and understanding
in one or more specialised areas, some of
it at the current boundaries of the field(s)

A critical awareness of current problems
and/or new insights, generally informed
by the forefront of a field of learning

Recognition of limitations of current
knowledge and familiarity with sources of
new knowledge; integration of concepts

across a variety of areas

Engineering Practice

Has an awareness of the current operational
practice and expectations of working within
a well-defined field of engineering,
including codes of practice, the assessment
of hazards, operational, health and safety
and environmental issues.

Understands the operational practice and
roles of individuals in the particular sub-field
of engineering, including codes of practice,
the assessment of hazards, operational
safety and environmental issues.

Understands the role of the technician,
engineering technologist and a graduate
engineer in engineering practice.

Understands how new insights in
engineering can be transferred into practical
engineering applications.

Has knowledge of management structures
and techniques necessary to function at the
engineering graduate level.

Appreciates the importance of quality in
engineering.

Understands the importance of the
engineer’s role in society and the need for
the highest ethical and professional
standards of practice.



Know-How & Skill-Range

Demonstrate comprehensive range of
specialised skills and tools

Demonstrate specialised technical,
creative or conceptual skills and tools
across an area of study

Demonstrate mastery of a complex and
specialised area of skills and tools; use
and modify advanced skills and tools to
conduct closely guided research,

professional or advanced technical activity

TAC
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Demonstrate a range of standard and
specialised research or equivalent tools
and techniques of enquiry

Mathematics

Can apply appropriate mathematical
techniques to solve well-defined problems
in the particular sub-field of engineering
and present the solution in an appropriate
form.

Can present given data through a range of
standard forms.

Can specify and formulate routine
mathematical methods pertaining to the
understanding of well-defined engineering
problems.

Can select and apply appropriate
mathematical techniques to solve common
engineering problems in the particular sub-
field and present the solution in an
appropriate form.

Can manipulate and sort given data through
a range of standard forms.

Can derive mathematical formulae
fundamental to the discipline.

Can specify and formulate routine
mathematical methods pertaining to the
understanding of common engineering
problems.

Can select and apply appropriate
mathematical techniques to solve complex
engineering problems in the particular sub-
field and present the solution in an
appropriate form.

Can derive mathematical formulae
fundamental to the discipline.

Can generate/extrapolate new data sets
from a given data set.

Can select and manipulate appropriate
mathematical methods from a standard
range to solve a particular problem.

Can identify and develop appropriate
mathematical methods and apply them to
new and ill-defined complex engineering
problems.

Can derive and apply solutions from this
knowledge.

Can create models by deriving appropriate
equations and formula and by specifying
boundary conditions and underlying
assumptions.

Can incorporate aspects of engineering
outside of their own specialisation into
projects.



Know-How & Skill-Range

Demonstrate comprehensive range of
specialised skills and tools

Demonstrate specialised technical,
creative or conceptual skills and tools
across an area of study

Demonstrate mastery of a complex and
specialised area of skills and tools; use
and modify advanced skills and tools to
conduct closely guided research,

professional or advanced technical activity

S

Demonstrate a range of standard and
specialised research or equivalent tools
and techniques of enquiry

Science

Can apply and specify appropriate scientific
techniques to solve well-defined
engineering problems, in the particular sub-
field of engineering, and present the
solution in an appropriate form.

Can demonstrate core scientific knowledge
in the solution of well-defined engineering
problems.

Can use test and measurement
instrumentation appropriate to the
particular sub-field of engineering.

Can apply and specify appropriate scientific
techniques to solve common engineering
problems, in the particular sub-field of
engineering.

Can conduct a well-described laboratory
experiment and draw limited conclusions.

Can collect and interpret data with
reference to a range of scientific principles
relevant to common engineering problems
and draw conclusions.

Can model and analyse simple engineering
systems, processes and products using
scientific principles.

Can apply and specify scientific principles to
solving unfamiliar and complex engineering
problems, in the particular sub-field of
engineering.

Can select and derive scientific solutions to
model complex engineering problems,
having regard for their limitations, inherent
assumptions and range of applicability.

Can analyse multi-variate and multi-
parameter problems.

Can be innovative in the use of scientific
principles in solving ill-defined engineering
problems.

Can use scientific principles in the analysis
and modelling of engineering systems,
processes and products.



Know-How & Skill-Range

Demonstrate comprehensive range of Demonstrate specialised technical, Demonstrate mastery of a complex and Demonstrate a range of standard and

specialised skills and tools creative or conceptual skills and tools specialised area of skills and tools; use specialised research or equivalent tools
across an area of study and modify advanced skills and tools to

and techniques of enquiry

conduct closely guided research,
professional or advanced technical activity

Information Technology

Can use industry standard software tools to Can use computer-based engineering tools Can select and use an appropriate Can demonstrate mastery of the
gather data, solve well-defined engineering to solve common engineering problems and technology to meet a stated need. technologies relevant to the particular sub-
problems and display the result. display the result. field of engineering.

Can specify ICT appropriate for complex
Has basic familiarity with common IT tools, Can understand the principles of the engineering projects. Can select, modify and use appropriate
such as word processor, spreadsheets, the operation of the technologies that are core technologies to solve complex engineering
web and e-mail. to the particular sub-field of engineering. Has an ability to specify the technical problems.

performance requirements and develop

tools to solve engineering problems. Can specify the technical performance

requirements and develop soft and hard
tools to solve complex engineering
problems.

Design and Development

Can use industry standard tools and Can design a system, component or process Can manage and apply the design process

techniques to produce contributions to the
design and/or development process for well-
defined engineering problems.

using routine design techniques.

in complex engineering situations.

Can identify, classify and describe
engineering systems.

Can take into consideration environmental
issues when developing a design.

Can apply knowledge and understanding of
the design process in ill-defined, complex
engineering situations.

Can use engineering principles to design
and develop new engineering systems.

Can engage in the creative and innovative
development of engineering technology and
continuous improvement systems.



Know-How & Skill-Range

Demonstrate comprehensive range of
specialised skills and tools

Demonstrate specialised technical,
creative or conceptual skills and tools
across an area of study

Demonstrate mastery of a complex and
specialised area of skills and tools; use
and modify advanced skills and tools to
conduct closely guided research,

professional or advanced technical activity

Demonstrate a range of standard and
specialised research or equivalent tools
and techniques of enquiry

Business Context

Can produce acceptable presentations of
well-defined technical and business
information in a variety of ways.

Can make acceptable presentations to peers

and supervisors.

Can communicate effectively with the
engineering community and society in
general.

Can analyse and present the ethical issues
associated with a particular situation related
to the particular sub-field of engineering.

Can incorporate business considerations into

design solutions.

Can manage ill-defined complex projects
and act as an expert on specific areas of
technology and engineering.

Engineering Practice

Can operate engineering equipment safely
in order to solve well-defined engineering
problems.

Can manufacture and test simple
engineering components, products and
systems and contribute as part of a team to
manufacture and test more complex
components, products and systems.

Can develop a project plan, identifying the
resource requirements and the timescales
involved.

Can use a sound evidence-based approach
to problem solving and contribute to
continuous improvement.

Can operate and apply core technologies
competently.

Can select and introduce new technologies.

Can define a project and manage a planned
implementation of a design, utilising the
resources necessary, within a realistic time
scale.

Can analyse problems and make
observations on performance and
communicate recommendations to other
technical and non-technical personnel.

Can perform a management role in an
engineering context.

Can undertake appropriate research in order
to develop engineering solutions, or to
advance the state of knowledge.

Can identify, formulate, analyse and solve
engineering problems.

Can maintain and extend a sound
theoretical approach in enabling the
introduction and exploitation of new and
advancing technology and other relevant
developments.

Can manage and conduct complex
engineering projects in the particular sub-
field of engineering.



Know-How & Skill-Selectivity

Formulate responses to well-defined
abstract problems

Exercise appropriate judgement in a
number of complex planning, design,
technical and/or management functions
related to products, services, operations
or processes, including resourcing

Exercise appropriate judgement in
planning, design, technical and/or
supervisory functions related to products,
services, operations or processes

Select from complex and advanced skills
across a field of learning; develop new
skills to a high level, including novel and
emerging techniques

Mathematics

Can select appropriate mathematical
techniques and assess the accuracy of
proposed mathematical solutions to well-
defined engineering problems in the
particular sub-field.

Can formulate a basic engineering problem
in simple mathematical notation.

Science

Can research and use new methods
required for novel situations.

Can select an appropriate
mathematical/analytical/numerical method
from a standard range to solve a particular
problem.

Can manipulate given data in alternative

forms to create a deeper understanding and
to develop realistic models of the behaviour
of complex engineering situations. Can identify inconsistencies in data and

detect misleading impressions from data.
Can assess the accuracy of proposed
mathematical solutions to common
engineering problems.

For well-defined engineering problems the
graduate should be able to:

1. select and use appropriate scientific
principles to produce routine solutions
to familiar engineering problems;

2. estimate errors/accuracy of
measurement;

3. collect data, identify trends, and
present the data in graphical, tabular
or text format;

4. identify problems and causes thereof
and propose appropriate solutions.

For common engineering problems the
graduate should be able to:

For complex engineering problems the
graduate should be able to:

Can model and analyse complex
engineering systems, processes and
products using scientific principles and

1. select and use appropriate scientific recognise the limitations of such analysis.

principles to produce routine solutions;

1. select and use appropriate scientific
principles to produce solutions to non-

routine problems;
2. estimate errors/accuracy of

measurement; 2. estimate errors/accuracy of

measurement;
3. collect data, identify trends, and select

appropriate methods to represent 3. design experiments, collect data,
findings in a logical and clear manner; identify trends, and present the data in

graphical, tabular, or text format;
4. identify problems and causes thereof

and propose appropriate solutions.



Know-How & Skill-Selectivity

Formulate responses to well-defined Exercise appropriate judgement in Exercise appropriate judggment i"_ a Select from complex and advanced skills
abstract problems planning, design, technical and/or "‘”;;'b?r IOf complex planning, (:eSIgr], across a field of learning; develop new
supervisory functions related to products, technical and/or management functions skills to a high level, including novel and

. . related to products, services, operations . .
services, operations or processes ) . ; emerging techniques
or processes, including resourcing

Science (cont.)

4. identify problems and causes thereof and
propose appropriate solutions;

5. select and conduct appropriate
experimental procedures from a standard
range in order to generate appropriate
data.

Information Technology

Can integrate and apply core technologies Can use industry standard software and Can design, select, modify, manage and use Can specify the technical requirements of,

to solve well-defined engineering problems. techniques to manipulate, represent and an appropriate technology to solve complex and develop software tools and numerical
disseminate engineering data. engineering problems. packages and manage the resources

Can utilise a range of common IT tools for required to solve ill-defined complex

communication purposes. Can develop models of engineering systems engineering problems.

using industry-standard software tools.



Know-How & Skill-Selectivity

Formulate responses to well-defined
abstract problems

Exercise appropriate judgement in
planning, design, technical and/or
supervisory functions related to products,

services, operations or processes

Exercise appropriate judgement in a
number of complex planning, design,
technical and/or management functions
related to products, services, operations
or processes, including resourcing

&5

Select from complex and advanced skills
across a field of learning; develop new
skills to a high level, including novel and
emerging techniques

Design and Development

Can select design methodologies and
execute a design modification to meet a
specified requirement for well-defined
engineering problems.

Can apply basic standards when using
design tools.

Can understand the underlying concepts of
design tool features and basic design
techniques.

Can select design methodologies and
execute and produce a design modification
for an existing system, component or
process to meet a specified requirement of a
common engineering system.

Can undertake routine practical or
simulation testing of a design and report
and comment on the results.

Can develop a new solution from an
existing one.

14

Has the ability to develop a new solution
from an initial idea.

Can identify, classify and describe complex
engineering systems.

Can contribute to the design and
development of solutions to complex
engineering problems.

Can specify and manage the generation of a
range of design solutions and contribute to
their analysis, selection and implementation
for complex engineering problems.

Can prepare project specifications and
overcome impediments to good design

solutions

Can estimate technical risks.

Can undertake analysis of the design and
justify decisions throughout a particular
design process.

Can demonstrate innovation in the design
and creation of new systems, components
Or processes.

Can implement design solutions and
manage the design process for ill-defined
engineering problems.



Know-How & Skill-Selectivity

Formulate responses to well-defined
abstract problems

Has the ability to communicate well-defined
technical matters effectively to other
technical personnel.

Can identify, organise and use resources
effectively to complete tasks, with
consideration for cost, quality, safety and
environmental impact for well-defined
engineering problems.

Exercise appropriate judgement in
planning, design, technical and/or
supervisory functions related to products,
services, operations or processes

Can estimate cost of familiar engineering
works.

Can present simple budget requirements for
common engineering projects.

Can work to national, EU and other
international standards.

15

Exercise appropriate judgement in a
number of complex planning, design,
technical and/or management functions

related to products, services, operations
or processes, including resourcing

Business Context

Can evaluate commercial risks.

Can select an appropriate form and delivery
for a given audience.

Can apply appropriate management
techniques in the execution of engineering
projects.

Can conduct financial analysis and feasibility
studies of engineering projects, including
making proposals for alternative solutions.

Select from complex and advanced skills
across a field of learning; develop new
skills to a high level, including novel and
emerging techniques

Can prepare budget submissions and justify
costs for ill-defined complex engineering
situations, in a format understandable to
engineers and non-engineers.

Can prepare clear project proposals and
funding submissions for specific projects
related to solving ill-defined complex
engineering problems.



