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Session 1:  

Engage with the specification, examining the rationale, aims and the overall 

structure of the subject.  

  

Session 2:   

Examine the strands in detail. Engage with a learning experience that 

encourages an integrated approach to the practical and theoretical aspects of the 

specification.  

   

Session 3:  

Explore new elements of the Engineering specification, within the Automation and 

Control Systems strand through an applied learning experience.   
 

 Explore a student learning experience in Leaving 
Certificate Engineering



Rationale

Engineering is a dynamic field focused on designing, 

realising, manufacturing, and testing solutions 

to practical problems. It plays a pivotal role in 

addressing contemporary challenges, fostering 

innovation, and promoting sustainable living within 

a circular economy. Engineering requires a blend of 

theoretical knowledge, practical skills, and a creative 

mindset. It promotes active learning while fostering 

effective problem-solving techniques through the 

application of scientific principles to real-world 

scenarios.

As part of the technology education suite of 

subjects, Leaving Certificate Engineering enables 

interdisciplinary learning, enriching students' overall 

experience. Engineering equips students with 

practical, cognitive, and technical skills for today's 

dynamic world, fostering teamwork, communication, 

and innovation. It helps them understand and address 

local, national, and global challenges, driving societal 

and economic progress.  

Leaving Certificate Engineering emphasises the 

importance of ethical responsibility and the value 

of repair over replacement, which are essential 

values, helping students to understand the social and 

environmental consequences of business practices, 

cultivating a positive attitude toward enterprise and 

innovation. Leaving Certificate Engineering reflects 

the importance of engineering in society, inspiring 

STEM careers and enhancing technological literacy.

Aims

Leaving Certificate Engineering aims to develop 

a deep appreciation and understanding of the 

importance of sustainable and ethical engineering 

solutions for society. More specifically, Leaving 

Certificate Engineering aims to:

•	 	foster an awareness of the environmental, 

social, and economic impacts of engineering 

decisions and promote sustainable practices 

and ethical responsibility.

•	 	enable students to learn about the core 

concepts, processes and principles of 

engineering.

•	 	develop the students’ capability, accuracy 

and precision using resources and equipment 

available in the Engineering classroom in a safe 

and appropriate manner.    

•	 	foster an engineering mindset, by enhancing 

creativity, problem-solving skills and design 

thinking through practical applications to 

engineering problems. 

•	 	develop students’ capacity to effectively 

articulate ideas, designs, and solutions through 

various media, enhancing collaboration and 

engagement.

•	 	encourage the development and application of 

theoretical knowledge in a systematic way.

•	 	provide a broad educational experience that 

prepares students for future studies and the 

workforce as well as developing awareness of 

future careers and opportunities.
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Strand 1: Engineering Processes   

This strand explores the fundamental concepts and 

practices that underpin modern engineering, with 

a particular focus on manufacturing technologies. 

Through a blend of theoretical and practical application, 

students gain a comprehensive understanding of 

the processes involved in creating products, from 

initial design and material selection to production 

techniques and quality control. They explore a range 

of manufacturing technologies and their applications, 

including traditional methods as well as modern and 

digital technologies used in process automation.

The strong practical focus promotes the development 

of technical knowledge, manual skills, enabling students 

to approach manufacturing problems with confidence, 

creativity, and a forward-thinking mindset. They learn 

to analyse and select appropriate materials for different 

products, ensuring designs meet specific functional, 

safety, and sustainability criteria. They interpret and 

produce engineering drawings in compliance with 

drafting conventions and standards.

Students also come to appreciate the importance of 

optimising materials and processes to improve efficiency 

and reduce waste in manufacturing. This strand also 

promotes the problem-solving and critical thinking 

skills required to overcome manufacturing challenges, 

cultivates resilience and adaptability as students iterate 

their designs to meet evolving needs and constraints.

Strand 1 Learning outcomes 

Students learn about Students should be able to

•	 	engineering developments past, present and in emerging 

areas. 

•	 	engineering practice considering tools, equipment and 

materials.

•	 	how engineering contributes to the quality of daily life, 

ethics, sustainability and societal impact.

•	 	the contributions of notable engineers and scientists and 

the impact of their work.

1.1 evaluate and discuss the evolution of engineering 

practice. 

1.2 describe the impact that engineering developments 

have had on our world.

•	 engineering professions and pathways, to include an 

awareness of the main engineering disciplines for 

example mechanical engineering,  

materials engineering,  

aeronautical engineering,  

quality engineering or  

environmental engineering.

1.3 describe the role of the engineer within a range of 

engineering disciplines.
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Students learn about Students should be able to

•	 	the ethical issues involved in engineering including 

social, economic and environmental considerations and 

what measures can be put in place to promote them. 

•	 	the principle of sustainable practices to include rethink, 

reduce, reuse, recycle, and the right to repair. 

1.4 evaluate the environmental considerations, economic, 

and societal impacts of engineering decisions in 

historical and modern times.

•	 	manufacturing processes and technology, including 

machining processes, thermal and non-thermal 

assembly techniques and manufacturing techniques 

•	 	transferring measurements and details from a working 

drawing to a workpiece, ensuring precision and 

adherence to specifications.

•	 	the skills that are applicable in the engineering 

classroom to include both manual and automated 

processes. 

•	 	best practice of health and safety in the engineering 

classroom

1.5 demonstrate proficiency in the use of measuring 

instruments, handcraft skills, machining techniques and 

assembly techniques on a range of materials, ensuring 

an adherence to precision, quality and finish.

1.6 describe and use a range of additive and subtractive 

manufacturing techniques.

1.7 describe the fundamental principles and theories of 

manufacturing processes and assembly techniques and 

apply appropriately to a range of contexts for required 

applications.

1.8 demonstrate proficiency in using hand and machine 

tools.

1.9 apply safe working techniques and practices and display 

an awareness of the importance of health and safety.

•	 	digitally controlled manufacturing equipment and 

techniques

1.10 describe the fundamental concepts and principles of 

computer aided manufacturing techniques.

1.11 export data from CAD software systems to  

manufacture components.

1.12 perform a manufacturing sequence on digitally 

controlled equipment.

1.13 recognise emerging trends and technologies in digital 

manufacturing.

•	 the treatment of materials to alter their properties for 

specific applications. 

•	 	key criteria for selection of the optimum material for a 

particular application based on its properties.

1.14 explain the effects of heat treatments on materials, their 

properties, and their applications.

1.15 select appropriate materials for required applications 

based on their properties, displaying an awareness for 

sustainable design and the impact on our environment.
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Students learn about Students should be able to

•	 	planning and managing the manufacture of a product.

•	 working in cooperation with others and reflecting on 

their own contribution.

1.16 plan the manufacturing sequence for a range of projects 

and tasks.

1.17 manage time and resources within the allocated 

timeframe to produce a product.

1.18 evaluate and critically reflect on the outcome of work 

completed.

1.19 document work appropriately in tandem with a design 

process.

•	 	measurement and metrology, to include application 

of the SI system, standardisation and calibration of 

measuring equipment. 

1.20 describe the necessity for a unified system of 

measurement.

•	 the use of precision measuring equipment. 1.21 demonstrate the correct use of simple and precision 

measuring tools and processes.

•	 	intelligent and sustainable manufacturing technologies 

and innovations. 

•	 contemporary automated manufacturing systems, and 

the technologies used in them. 

1.22 evaluate developments in manufacturing technologies 

and their impacts on manufacturing and society.

1.23 outline the features and the operations of an 

automated manufacturing facility.

•	 	quality assurance in product design and manufacture.  

•	 	fundamental concepts of reliability. 

1.24 describe key concepts involved in quality management, 

statistical process control and sampling.

1.25 explain machine maintenance intervals and outline 

examples of preventative maintenance.
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Strand 2: Automation and Control Systems

In this strand, students will study the principles of 

mechatronics and control, with a specific focus on 

smart manufacturing and digital technologies. The 

strand encourages learning by doing, where students 

are expected to design, build, and test control systems 

in the engineering classroom, gaining both theoretical 

knowledge and practical skills. Mechanical and 

electronic control systems are explored, integrating 

learning from Strand 4 and its applications in project 

realisation in Strand 1.

The learning outcomes in this strand begin with system 

analysis, inputs, and outputs, before advancing to 

local, remote, and autonomous control. Students will 

learn system analysis techniques, enabling them to 

capture the behaviour and communicate the functional 

requirements of systems involving automation and 

control. They will use a structured and systematic 

approach to map inputs, outputs, and their interactions, 

establishing a clear understanding and specification 

for system functionality. Additionally, they will learn to 

design and build circuits involving sensors and actuators 

and employ them in practical applications.

For local and remotely controlled systems, students 

will learn about the design and implementation of 

Human Machine Interfaces (HMI) and the hardware 

and software required to provide local and wireless 

communication technologies for monitoring and control. 

The strand culminates in a focus on autonomous control 

systems, where students will learn about closed-

loop control systems, Artificial Intelligence, machine 

learning, and robotics. They will apply this knowledge to 

automated systems in a design, make, and test project.

Through hands on experiences, students will identify 

and configure the hardware and software needed for 

automated systems and perform the analysis and testing 

required for their implementation. They will develop 

skills in building circuits, using test equipment, and 

debugging code and hardware systems.

Strand 2 Learning outcomes 

Students learn about Students should be able to

•	 mechatronic systems and their applications.

•	 	system analysis techniques to capture and communicate 

the operation of control and monitoring systems.

2.1 determine the functional requirements of an engineering 

control system.

2.2 model systems inputs, processes, outputs, and the 

relationships between them using state machine 

diagrams.

2.3 recognise the key role that control and energy systems 

play in engineering.

•	 	hardware and software inputs and outputs required 

for control and monitoring of hydraulic, pneumatic, 

electronic, electrical and computer-based systems.

2.4 identify appropriate inputs and outputs for an 

automated system.

2.5 specify and configure sensors and actuators for a range 

of simple automated systems.

2.6 describe the design of a control system using an 

appropriate technical format.
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Students learn about Students should be able to

•	 	selecting the energy requirements and sources for a 

specific control system.

2.7 identify suitable energy sources to meet input and output 

requirements.

2.8 evaluate the relevant inputs and outputs for any energy 

requirements.

2.9 recognise the importance of energy efficiency and the 

necessity to use renewable energy sources.

•	 approaches to designing Human Machine Interfaces 

(HMI) to provide a system with local control and 

monitoring capabilities. 

•	 safety standards and protocols

2.10 appreciate control and monitoring design practice, in 

terms of the user experience, safety and inclusion.

2.11 implement hardware, software, local control 

and monitoring interfaces using system analysis 

specifications.

•	 	remote access control and monitoring facilities, using 

wired and/or wireless based communications.

2.12 use wired and/or wireless communication techniques 

to remotely control devices.

2.13 test and debug wired and/or wireless communication 

control and monitoring systems.

•	 	open and closed loop control systems. 

•	 autonomous control systems such as 

electromechanical and mechatronic control systems.

•	 	automation projects and how to include the design, 

manufacture and testing of control systems.

2.14 describe the difference between open and closed loop 

control systems.

2.15 describe the advancements of autonomous control 

systems.

2.16 describe the role of control systems in advanced 

manufacturing and society.

2.17 solve design problems using suitable levels of control 

and automation technology.
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Strand 3: Design Capability 

In this strand, students will explore the creative and 

analytical processes involved in designing products with 

a manufacturing output. It emphasises the use of design 

principles and engineering tools to develop solutions to 

real-world problems, culminating in a fully developed 

design that can be manufactured in the engineering 

classroom. The strand draws on learning from Strand 

4 to support design calculations, Strand 2 for the 

automation of designs, and feeds into Strand 1 where 

the design solution will be realised.

Through hands-on projects, students learn about visual 

communication, iterative problem-solving, and technical 

design, while deepening their understanding of the 

issues affecting the manufacture of their designs. They 

develop the ability to use freehand sketches and digital 

models to visualise concepts, document their designs, 

and analyse existing technical drawings, fostering both 

creativity and precision in representing design ideas.

A systematic and iterative approach to problem-solving 

is encouraged. Students apply this process to their 

design briefs, maintaining a portfolio to document the 

design from concept to solution. This approach helps 

students develop logical thinking and effective planning.

Students learn to incorporate environmental 

considerations and ethical decision-making into 

their designs. By exploring concepts such as product 

life cycles and the sustainable use of materials, they 

develop an understanding of how their choices in 

materials and processes can impact both the product 

and society over time.

There is a strong emphasis on the technical aspects of 

the design process, including specifying components, 

generating working drawings, and integrating CAD 

models with manufacturing processes. The strand 

explores the role of prototyping and testing in refining 

designs, using software and hardware for simulations, 

and creating physical prototypes.

Students will develop an understanding of how 

engineering design principles are applied from initial 

concept through to the final product, the trade-offs 

between functionality and manufacturability, and the 

integrated nature of the design and manufacturing 

processes in engineering.

Strand 3 Learning outcomes 

Students learn about Students should be able to

•	 	communication of design principles and concepts using 

a range of media including sketching, digital and physical 

models.

3.1 use sketching in visualising concepts and documenting 

designs.

3.2 create models to communicate the physical form of a 

design.

3.3 communicate engineering concepts and designs using 

appropriate media incorporating technical symbols and 

norms.

•	 	interpreting, creating and transferring engineering 

drawings in compliance with drafting standards.

3.4 analyse and interpret technical sketches and drawings 

to extract relevant information.

3.5 create engineering working drawings that adhere to 

established drafting standards.
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Students learn about Students should be able to

•	 	the engineering design process as an iterative approach 

to a design problem.

•	 design for manufacture and design for assembly 

•	 following a systematic process to arrive at a solution to 

a design brief and documentation of the process.

3.6 describe and apply the steps involved in the 

engineering design process.

3.7 create a design folio to document and evaluate the 

engineering design process.

•	 	sustainable and ethical design including reuse, 

remanufacture and modular design.

•	 	ethical sourcing, energy optimisation, and design for 

safe use.

3.8 demonstrate sustainable design practices 

incorporating ethical design decisions and appropriate 

safety considerations.

•	 	the product lifecycle. 3.9 describe the main stages and characteristics of the 

product lifecycle.

•	 systems thinking related to product design and 

functionality.

•	 	human factors and ergonomics in design.

3.10 apply principles of product functionality during the 

design process.

3.11 apply principles of human-centred design and universal 

design.

•	 	specification of mechanical and electrical components.

•	 	principles of Engineering design including the design of 

machine elements, mechanisms and powered systems.

•	 	using SI units, basic and derived, for measurement and 

calculations, and giving due consideration to the limits 

of the precision and accuracy of measurement

3.12 use engineering judgement and/or basic calculations to 

specify mechanical components.

3.13 select the correct electrical components for 

engineering applications using technical data.

3.14 calculate the specifications and dimensions required 

for the design of machine components and powered 

systems.

3.15 apply tolerances, limits and fits to the design of 

assembled components.

•	 	prototyping and testing in design.

•	 	key testing concepts and terminology in engineering.

3.16 create working prototypes to explore ideas, test 

functionality and refine design decisions.

3.17 appreciate the importance of testing in the engineering 

design and product development process.
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Strand 4: Engineering Principles and Energy

In this strand, students explore the fundamental 

concepts that underpin engineering design, 

manufacturing processes, and energy systems. The focus 

is on understanding the properties and behaviour of 

materials, the application of mechanical and electrical 

principles, and the use of the SI system in engineering 

calculations. This approach ensures that students gain 

the necessary skills to apply theoretical knowledge in 

practical, hands-on projects, helping them understand 

how these principles influence design decisions and 

manufacturing outcomes.

Students will learn about the SI system of units and the 

importance of a standardised measurement system 

in engineering, providing a foundation for performing 

accurate calculations in various engineering contexts. 

They will develop their knowledge of materials and 

their applications in engineering, learning about 

the engineering properties of materials, how these 

properties are measured, and how to apply this 

knowledge in the design of engineered artifacts.

Energy management is a crucial component of this 

strand. Students will evaluate the energy requirements 

for various control systems, considering efficiency and 

the use of renewable energy sources. They will also 

use SI units to quantify energy needs and conversions, 

promoting a practical understanding of energy 

conservation.

Additionally, students will learn to apply calculations 

related to forces, motion, and load-bearing components, 

as well as the design of mechanical systems such as 

gears, linkages, and power transfer systems. This 

application of principles in the design process reinforces 

the importance of an analytical approach in solving real-

world engineering problems.

Students will also learn about the design and 

troubleshooting of DC circuits, motors, and pneumatic 

and hydraulic systems, which they will integrate into 

control applications in Strand 2.

Strand 4 Learning outcomes 

Students learn about Students should be able to

•	 	the SI system of units. 

•	 	derivation and conversion of SI units. 

4.1 calculate engineering quantities using appropriate SI units 

for design and manufacture.

•	 	the production of materials including metals and  

non-metals and their impact on the environment.

4.2 describe the production of engineering materials.

•	 	sustainable management of natural resources. 4.3 explain the impact of production and disposal of 

materials on the environment.

4.4 identify approaches used to conserve natural 

resources.

•	 material testing. 4.5 describe the various tests available to assess material 

properties.

4.6 interpret and communicate test data from material 

tests to make informed material selection choices.
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Students learn about Students should be able to

•	 	the relationship between the microstructure and 

macro properties of a range of engineering materials.

•	 	creating and interpreting phase diagrams 

4.7 describe the relationship between microstructure and 

material properties.

4.8 explain the effects of heat treatment processes for 

altering the properties of metals.

4.9 identify the effects of mechanical working on material 

properties.

•	 corrosion to include galvanic corrosion, stress 

corrosion, intergranular corrosion, fretting corrosion, 

sacrificial and cathodic protection.

4.10 explain the process of corrosion and preventative 

measures.

•	 	the concepts of work, energy and power.

•	 	forms of energy and energy conversions.

•	 	the principle of conservation of energy.

•	 	energy efficiency, energy dissipation and energy 

storage.

4.11 calculate the requirements for energy, work and power 

in the context of engineering systems.

4.12 describe the energy conversions occurring in 

engineering systems and processes.

4.13 analyse closed systems or steady flow systems using a 

simplified energy balance.

4.14 calculate mechanical and electrical power demands 

and the energy efficiency of engineering systems.

•	 	fundamental principles of mechanics, including loads, 

forces and motion.

4.15 describe the types and applications of forces and 

motion.

4.16 apply calculations of static forces in the design of load 

bearing elements and components.

•	 	elements of machine design.

•	 	mechanics of machines to include the specification of 

machine components.

•	 	geared systems, and mechanisms.

•	 using calculations as part of the design process.

4.17 design linkages and mechanisms to produce given 

motion profiles.

4.18 describe and use different power transfer systems and 

drive systems.

4.19 calculate and determine friction forces for drive and 

braking applications.

4.20 calculate mechanical advantage, velocity ratio and 

efficiency for simple machines.

4.21 apply calculations for forces and power in the 

specification of mechanisms and motor driven systems.
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Students learn about Students should be able to

•	 	AC electrical systems. 

•	 voltage, current and power in DC circuits.

•	 	DC circuit design, motors and power.

4.22 identify and describe applications of AC and DC based 

power.

•	 sensor and drive systems in DC circuits. 4.23 analyse DC circuits for sensor and drive systems.

•	 	the functions and application of off the shelf electronic 

components.

4.24 design and build circuits to integrate with control 

applications.

•	 	fluid based systems.

•	 basic concepts of pneumatic and hydraulic systems.

4.25 calculate the forces acting on master and slave cylinders 

involving static fluid pressure using Pascal’s Law.

4.26 interpret and apply fluid circuit diagrams involving 

valves, cylinders and energy supplies.

4.27 describe the applications of fluid-based systems in real 

life.
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Teaching for student learning

Engineering practice is a blended experience of 

practical application supported by the theoretical 

principles of engineering. For the student this means 

behaving like an engineer through hands-on experience 

of design ideation, trial and error, informed by a deep 

understanding of engineering concepts and principles. 

Leaving Certificate Engineering places the student at 

the centre of the educational experience, emphasising 

practical, hands-on engagement with engineering 

concepts and the development of an engineering 

mindset. The subject supports a wide range of teaching 

and learning approaches, allowing teachers to adapt 

their methods to meet the diverse strengths, needs,  

and interests of students.   

The development of technical and processing skills 

is fundamental to the subject. A central pedagogy in 

Leaving Certificate Engineering is problem-solving 

through design and manufacture. Students are 

encouraged to integrate theoretical knowledge with 

practical application, developing design solutions 

and refining ideas while exploring the discipline of 

engineering. This approach allows students to engage 

critically with engineering and its impact on the 

real world. By iterating and testing their solutions, 

students gain insights into the constraints and 

possibilities available. 

Students will learn to analyse a given problem to 

determine specific design criteria, consider appropriate 

materials and manufacturing processes to create 

a functioning prototype. Additionally, students are 

encouraged to design and conduct tests, interpret test 

data, and reach evidence-based conclusions to inform 

their work. Students are encouraged to effectively 

communicate their work using a range of media.

The opportunity to work independently provides 

students with autonomy to take ownership of their 

learning. This builds confidence and encourages 

students to think and act like engineers, drawing on 

both creativity and critical thinking to solve problems. 

Projects can also be designed to include collaborative 

work, promoting teamwork and the sharing of ideas. 

Students are encouraged to consider the environmental, 

social, and economic impact of engineered solutions. 

This includes making informed choices about materials 

prioritising renewable or recyclable options to ensure 

their designs reflect principles of sustainability.

The inclusion of modern and digital manufacturing 

technologies in Leaving Certificate Engineering provides 

a forward-looking dimension to classroom activities, 

ensuring the subject remains relevant in a rapidly 

evolving field. These technologies allow students to 

visualise, design, and manufacture with precision, 

fostering creativity and innovation while providing a 

tangible connection to modern engineering processes. 

By integrating these modern tools and processes into 

practical tasks, students gain hands-on experience with 

the technologies shaping the future of engineering. 

Learning experiences are designed to promote 

inclusivity, with varying levels of teacher intervention 

and differentiated activities tailored to the individual 

needs and abilities of students. The use of approaches 

such as adjusting the degree of proficiency required, 

varying the amount and the nature of teacher 

intervention, and varying the pace and sequence of 

learning promote inclusivity and cater for diverse needs.  

A variety of assessment strategies and instruments 

are used to evaluate both theoretical understanding 

and practical application. These assessments may 

include project-based work, practical demonstrations, 

presentations and written reflections, ensuring a holistic 

evaluation of student learning. Formative feedback and 

self-assessment are integral to this process.

The pedagogical approaches in Leaving Certificate 

Engineering encourage the students to develop the 

knowledge, skills, values and dispositions needed to 

approach engineering challenges with confidence. 

By fostering curiosity, creativity, and a sense of 

interconnectedness within the discipline, the learning 

in Leaving Certificate Engineering prepares students to 

think critically and contribute meaningfully to the world 

of engineering and beyond.
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