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Key Websites / Online information
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Supporting the Professional Learning of
School Leaders and Teachers in Ireland
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Key Documents Oide

| A= — ¥ | Feate | o,
- Ireland’s Literacy, Numeracy and
Senior Cycle Redevelopment Digital Literacy Strategy 2024-2033: Looking at Our School 2022:
Every Learner from Birth to Young Adulthood A Quality Framework fOI'
Curriculum Specification Post-Primary Schools
for Leaving Certificate prosrind
Engineering
Subject Senior Cycle Irelands Literacy, Looking at our
Specification, Redevelopment Numeracy and schools 2022

NCCA Information Note Digital Literacy
Policy Document
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ﬁ @ Engage with the specification, examining the rationale, aims and
™M the overall structure of the subject.

Examine the strands in detail. Engage with a learning experience
that encourages an integrated approach to the practical and
theoretical aspects of the specification.

Explore new elements of the Engineering specification, within the
GaTEn Automation and Control Systems strand through an applied learning
experience.
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In this session, we will...

Engage with the specification, examining the rationale, aims and the
overall structure of the subject.

Tacii leis an bhFoghlaim Supporting the Professional
Ghairmidil i measc Ceannairi Learning of School Leaders

Scoile agus Mainteoiri and Teachers



@ Reflection Point

How has the world of engineering

changed since the current syllabus was
published in 19837

What skills and knowledge will students
need in the future?

ipporting the Professional
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Read through the rationale and highlight
how students will be prepared for the
dynamic world they will live in.

Link to the new Specification

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
acircular 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.

F —
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@ Aims

Leaving Certificate Engineering aims to develop
adeep 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

Interrogate the aims of the specification

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.

Having read the aims, what capabillities

creativity, problem-solving skills and design
thinking through practical applications to
engineering problems.

should an engineering student have?

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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Group Feedback & Discussion

What is your understanding of the Rationale and Aims?




Structure of the Subject

Oide

e e Four Strands
Autc;r:jtion % 00'5

Control & >%¢.
Systems & ?o

1.Engineering Processes

Design :
Capability 3

% 2.Automation and Control Systems
z
§ 3.Design Capability

4.Engineering Principles and Energy
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Structure of the Subject Oide

e A%Qd;;;\cal I.iterac;:"’

Four Cross-cutting themes

Automation
and
Control
Systems

* Engineering Capability and Technical
Literacy

Engineering
Processes

Design * Engineering Design

% Ethics and Sustainability
2
Capability é‘?

« Manufacturing Techniques and Applications
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Key Competencies

‘«}‘_\C\ES AND NUMER,]

Thinking
and solving
problems

Being
creative

Managing
learning
and self

KEY
COMPETENCIES
IN SENIOR CYCLE

Cultivating
wellbeing

Communicating

Working

Participating
with others

in society

4y
“RACIES AND NUME

' Oide

Consider what are Key

competencies?

How will the key competencies be
ived out through the teaching and
earning in your classroom?

Key competencies
Key competencies is an umbrella term which refers to the knowledge, skills, values and

dispositions students develop in an integrated way during senior cycle.

Enriched, engaged
and
competent learners

KNOWLEDGE

SKILLS

VALUES AND DISPOSITIONS
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Structure of the Learning Outcomes

Oide
Students learn about Students should be able to
Specific areas that students Learning outcomes which
learn about describe the knowledge, skills,

values and dispositions
students should be able to
demonstrate after a period of
learning.
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Learning outcome structure

Students learn about Students should be able to

 transferring measurements and details 1.21 demonstrate the correct use of
from a working drawing to a workpiece, = simple and precision measuring tools and
ensuring precision and adherence to processes.
specifications.

Action Verb

Demonstrate: prove or make clear by reasoning or evidence,
illustrating with examples or practical application

Tacii leis an bhFoghlaim Supporting the Professional

Ghairmidil i measc Ceannairi  Learning of School Leaders
Scoile agus Mainteairi and Teachers




Assessment of the subject

Assessment Weighting Level
component

Design and 50% Common Brief
manufacture

project

Written 50% Higher and
examination Ordinary Levels

' Oide

Analysis Research
and Planning

Sources
Engineering Principles

Project Management

Figure 4 Additional Assessment Component (AAC)

Developing

Ideas Testing and

Evaluation

Materials selection Analysis of criteria

Control Systems Self-reflection and

self-evaluation
Sustainability

Component Selection
Assembly Methods
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Assessment In Engineering

@Illil"-lilil‘l@ill.lili'l.l'@ill.illf.l.i.®il'lli
" ] i ]
i ] i I
| : ! :
SAMPLE PAPERS : ADDITIONAL ASSESSMENT :
two sample papers at I COMPONENT 0
higher and ordinary to | The Additional Assessment |
be available in April : Component common brief :
2026 | will be issued by the SEC in |

October 2027
SAMPLE ADDITIONAL WRITTEN EXAM

ASSESSMENT COMPONENT BRIEF

A sample Additional Assessment
Component brief will be made
available in September 2026

The first written exam
will be Assessed in June
of 2028
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Oide supports

' Oide

2

PLE SUPPORT

One full-day PLE
session per academic
year

OTHER PLE SUPPORTS

Oide will supply other
supports through elective

CPD in online or face-to-
c“lsll?ggg#; IVE face formats

Oide will facilitate
teachers of Engineering
coming together to
support each other in
the implementation of
the specification
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Examine the strands in detail. Engage with a learning experience
that encourages an integrated approach to the practical and

theoretical aspects of the specification.
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Key C

Managing
learning
and self

Cultivating
wellbeing

ompetencies

»

(@
W

KNOWLEDGE

SKILLS

VALUES AND DISPOSITIONS

Rialtas na hEireann
Government of Ireland

Ireland’s Literacy, Numeracy and

Digital Literacy Strategy 2024-2033:
Every Learner from Birth to Young Adulthood

Enriched, engaged
and
competent learners

‘Numeracy in the post primary school means being

able to:

*  Use skills of investigation, reasoning and
problem-solving

*  Hypothesise and make predictions through the
examination of evidence

* Link numeracy learning to experiences across
the curriculum, in the real world and outside of
school’

Ireland’s Literacy, Numeracy and Digital Literacy Strategy 20242033, pg 32

Literacy encompasses an understanding of the
unique literacy practices and needs of adolescent
learners......

...Literacy encompasses both cognitive and
technical skills’

Ireland’s Literacy, Numeracy and Digital Literacy Strategy 20242033,pg 28
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Looking at Our School 2022

Dimension 1: Learning and Teaching
Domain 1: Learner outcomes

An Roinn Oideachais
Department of Education

£ )‘}/
0
o

Looking at Our School 2022:

Students have Students demonstrate a knowledge, appropriate  Students demonstrate a knowledge, appropriate to

sQU?)“tY Framework for the necessary to their stage of development, of their own their stage of development, of their own behaviour
ost-Primal _ ’
e Students apply critical thinking and problem- Students apply critical thinking and problem-

solving skills in their approach to their learning. solving skills in their approach to their learning and

develop as autonomous learners.
relationships to do so themselves.
Students apply critical thinking and problem- Students apply critical thinking and problem-
Students can engage in creative processes Students can engage in creative processes

individually and collaboratively that develop their | individually and collaboratively that transform
knowledge, skills and understanding and result in  their knowledge, skills and understanding resulting
\ new and innovative ideas and solutions. in new and innovative ideas and solutions that

‘ have value in real world applications.
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Engage with a learning experience that
encourages an integrated approach to
the practical and theoretical aspects of s

the specification.




Real world example:
gusset plates

' Oide

' f 177 B
17 N

Students learn about Students should be able to
* how engineering contributes to the quality 1.2 describe the impact that engineering
of daily life, ethics, sustainability and developments have had on our world.
societal impact.
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Eiffel Tower Video
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Informed Design Decisions

Scientific Approach

Before testing the gusset
plate, develop your
hypothesis by completing
the prediction worksheet.

I:I Prediction
S ot o o s 8 s
Do you haps wil n the per
sty you
'What factora do you think will heve the greatest impact on tt erformance of
Next
o
.
!

Oide
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: . i i isi (1% 1
Informed Design Decisions  ™omingyour desion decision (3 ‘O'de

Basing design decisions

Research

on information ) ® e

-ediction Can a part profile impact the preformance of the part?

Working
with others

Use the polariscope to identify the point
stresses (weak points) in the material as a
load is applied, and identify factors that
can cause premature failure

A

Students learn about Students should be able to

» key testing concepts and terminology 3.17 appreciate the importance of .H
in engineering. testing in the engineering design and L.._l
product development process 19

* Material testing.

4.6 interpret and communicate test Tac leis an bhFoghlaim Supporting the Professional
data from material tests to make Ghairmitil i measc Ceannairi  Learning of School Leaders

informed material selection choices Scoile agus Mainteoiri and Teachers




‘ Oide
Sample Test Video
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Sample Test Video Still prior to failure
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Activating the Learning

Being
creative

Thinking
and solving

problems

Students learn about Students should be able to

3.5 create engineering working drawings
that adhere to established drafting
standards.

* interpreting and creating engineering
drawings in compliance with drafting
standards

3.16 create working prototypes to explore
ideas, test functionality, and inform design
decisions.

* prototyping and testing in design

[

Prediction

Research

‘ Oide

Develop Ideas

Testing & Evaluation

Gan you identify a material that would satisfy
the requirements you have sef e

Giva a short justification for your
solact

+ out sbov

Using the knowledge developed

Tac leis an bhFoghlaim
Ghairmidil i measc Ceannairi
Scoile agus Muinteairi

from the polariscope design a new
profile for the gusset plate
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Group Discussion and Feedback

What are the benefits to the students in this activity?

How could you adapt this approach to aid your
students in understanding the importance of design?




Putting our learning to the test

Predicti G
D ée iction

Research ‘

an  partpoflo mpact e preformance of e part? Testing & Evaluation
Develop Ideas Managing

learning
and self

Having designed and manufactured your

Students learn about Students should be able to

* the skills that are applicable in the 1.7 describe the fundamental principles and new g usset plate you m ust now put you r
engineering classroom to include both theories of manufacturing processes and
manual and automated processes assembly techniques and apply knOWIGdge tO the teSt and re-test your

appropriately to a range of contexts for

required applications. ([ design on the polariscope and record your

* transferring measurements and details 1.8 demonstrate proficiency in using hand Observatlons
from a working drawing to a workpiece, and machine tools.
ensu'rl.ng PreCISlon and adherence to Tac leis an bhFoghlaim Supporting the Professional
specifications. GhairmiGil i measc Ceannairi  Learning of School Leaders
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What are the opportunities for
student learning to be developed
through the activity?
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Areas for development: Expected responses




Sample: Documenting Learning

&

Can the way a part is manufactured have an impact on
the internal stresses in a component

Learn About...

Experiment .O.’.?_‘

Using the 3 samples provided using the polarized film and
the menitor evaluate the internal siresass in each zample

Manufacturing experiment

. Sample 1: Set square
BCUSN 5 the box provided sketch the
internal streases you obeerve in
the set square which has bean
manufactured uzing injection
miclding

Sample 2: Gussst Plate 1

This gussst plate has been
manufactured using acrylic which ¢
had been extruded

Sample 2: Gusset Plate 2
Thiz guzzst plate has been
manufactured using scrylic
which had bean Cast

duents learn about

Students should be able to

pnt polymer

* the relationship between the
microstructure and macro properties of a
range of engineering materials.

* the relationship between the
microstructure and macro properties of a
range of engineering materials.

4.7 describe the relationship between
microstructure and material properties.

4.9 identify the effects of mechanical
working on material properties.

Learn about:

« Polymer manufacturing processes~

* The impact internal stresses has
on mechanical properties of a part

Using the polariscope test a range of
components manufactured using different
polymer manufacturing processes.

Record your observations and
hypothesises the reason for each result
and the impact this would have on that

parts mechanical properties

Tac leis an bhFoghlaim Supporting the Professional
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Sample: Documenting Learning

Flipped classroom activity

ot ssroom sy Learn about:

= Q@ —
S ;ggfp?: eﬂ@R * Tensile testing

Resaarch Discusslon o O
AR « Mechanical properties of
materials

Tensile test
The principles used in he polanscope is based on a
fensile test. Where a tensle |oad i applied fo a much
simpler teat piece in onder to eatsblish the mechanical
properies of different malenials.

Homework: Follow the qr code to watch a video on tensile testing
and document your | eaming below.

Sketch and label the testing equipment

Standand procedure for a tensie test:

Research Discussion

1
2
3
4.
5
6
7

: Using the tensile rig to carry out

[ tllrorsioha O : . . :

e et Sgen i tensile test on light material to gain
] an in-depth understanding of
material properties and the full
application of the tensile test.

Students learn about Students should be able to

* material testing. 4.5 describe the various tests available to
assess material properties.

4.6 interpret and communicate test data 20
* material testing. from material tests to make informed
material selection choices.
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Reflect: Teaching for Student Learning

Read the Teaching for Student Learning
section of the specification.

5 minutes

Highlight how this activity demonstrates
desired classroom practices?
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Explore new elements of the Engineering specification, within the
Automation and Control Systems strand through an applied learning

experience.
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Teaching for student learning

Consider your Current Practice

Development of

Knowledge?
Development of S Development of

practical skills? design capability?

What are you currently doing?

How are you Structure of teaching and
Preparation for current engaging the learning across the 2-year
assessments? current syllabus? programme?

Tacii leis an bhFoghlaim Supporting the Professional

Ghairmidil i measc Ceannairi Learning of School Leaders

Scoile agus Mainteoiri and Teachers



Teaching for student learning

Consider your Future Practice

Oide

Development of

Development of Knowledge?

practical skills?

What will you need to change?

Development of enl_g;gewti::g(r)]l;w Structure of teaching and
desi bility? learning across the 2-year
esign capabiiity Specification? J Y

programme?

Tacii leis an bhFoghlaim Supporting the Professional
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Continuity and Progression

"The study of mechatronics creates a foundation for further study
at Senior Cycle. Students develop proficiency in a range of
processing skills and apply them in multiple contexts.’

What is your students current experience of
Mechatronics?

Tacii leis an bhFoghlaim Supporting the Professional
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Structure of the Subject

Engineering
Processes

Automation

' A%ec\\t;\_éal I.lteraé;"

and

Control
Systems
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' Oide

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.

Tacii leis an bhFoghlaim
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Developing a Learner Experience

°\"3 °
)/ | Oide

How could you take an existing resource and expand the
automation and control learning to senior cycle engineering
level?

5 minutes

s

/
L
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Sample learner experience

Using this existing resource, design
a control system and HMI that has
been informed by a state machine

diagram.

€< 0

A ~

Students learn about

Students should be able to

@o__>

e System analysis techniques to capture and
communicate the operation of control and
monitoring systems.

* approaches to designing Human Machine
Interfaces (HMI) to provide a system with
local control and monitoring capabilities.

2.2 model systems inputs, processes,

outputs and the relationships between
them using state machine diagrams.

2.11 implement hardware, software,
local control and monitoring interfaces
using system analysis specifications.

2B, 26,

Tacii leis an bhFoghlaim
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State machine diagram

Flip switch tgMackward/
Motg¥reverse

Flip switch 6 centre /

Car moves
backwards

Car moves
forward
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Now build your circuit

1. Using vyour state machine
diagram sketch the circuit or wiring
diagram for your control system.

2. Now prototype your circuit.

Students learn about Students should be able to
* hardware and software inputs and 2.4 identify appropriate inputs and ||

outputs required for control and outputs for an automated system. 16

monitoring of hydraulic, pneumatic,

electronic, electrical and computer- 2.6 describe the design of a control

based systems. system using an appropriate

technical format.
Tacii leis an bhFoghlaim Supporting the Professional
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The Human Machine Interface involves the software and hardware
components used by humans to control and monitor machines and

systems

(

What is a Human Machine Interface (HMI)? {;‘ \ Oide

A Human Machine Interface (HMI) is the point where a person interacts with a machine
or system. It allows humans to give commands to machines and receive feedback. HMIs
can be physical (like buttons or touchscreens) or digital (like apps or software controls).
Good HMI design is important for safety, efficiency, and ease of use.

Task 1:

Using primary research only, insert an image of two HMIs for each of the

categories below.

\

Setting HMI 1 Identified HMI 2 Identified

Kitchen

Classroom
Workshop

Automotive

Pastimes

-

- Select one HMI from your list that you found interesting or important.
- Sketch the HMI below.
- Annolate the key parts, and explain how the user interacts with it.

- A

Task 2:

(7 | oide

Q'

e

. J

What is its purpose?

ENOD

Who uses it?

How easy or difficult is it o usa?
jLLe What inputs does the user provide?

What feedback does the machine give?

Tac leis an bhFoghlaim
Ghairmidil i measc Ceannairi
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State machine diagram

Flip switch to ba
Motor reverse

Flip switch to
centre / Motor off

Car moves
backwards

Car moves
forward

/

Flip switch to centre/  Flip switch to centre /

Motor off Motor off Press ffont limit /

Mojor stops

Press back limit /
Motor stops
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Group Feedback & Discussion

What are the benefits to the students learning from
this approach??

What are the challenges for students in this
task/activity”?
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