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Over today’s three sessions - we will…

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 

Automation and Control Systems strand through an applied learning 

experience. 

Engage with the specification, examining the rationale, aims and 

the overall structure of the subject. 
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In this session, we will…

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

overall structure of the subject. 



Reflection Point

How has the world of engineering 
changed since the current syllabus was 

published in 1983?

What skills and knowledge will students  
need in the future?



Read through the rationale and highlight 

how students will be prepared for the 

dynamic world they will live in.

Pause and Reflect

4

Link to the new Specification



Pause and Reflect

Interrogate the aims of the specification

Having read the aims, what capabilities 

should an engineering student have?

4



Group Feedback & Discussion

What is your understanding of the Rationale and Aims?



Structure of the Subject

Four Strands

1.Engineering Processes

2.Automation and Control Systems

3.Design Capability

4.Engineering Principles and Energy

10



Structure of the Subject

Four Cross-cutting themes

• Engineering Capability and Technical 

Literacy

• Ethics and Sustainability

• Engineering Design

• Manufacturing Techniques and Applications



Key Competencies 
Consider what are Key 
competencies?
How will the key competencies be 
lived out through the teaching and 
learning in your classroom?
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Structure of the Learning Outcomes

Students learn about Students should be able to  

Specific areas that students 

learn about

Learning outcomes which 

describe the knowledge, skills, 

values and dispositions 

students should be able to 

demonstrate after a period of 

learning. 

12



Learning outcome structure

Students learn about Students should be able to 

• transferring measurements and details 

from a working drawing to a workpiece, 

ensuring precision and adherence to 

specifications.

1.21 demonstrate the correct use of 

simple and precision measuring tools and 

processes.14

Action Verb

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

31



Assessment of the subject

26



Assessment in Engineering



Oide supports
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In session two, we will…

Examine the strands in detail. Engage with a learning experience 

that encourages an integrated approach to the practical and 

theoretical aspects of the specification. 



Key Competencies 
‘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 



Looking at Our School 2022
Dimension 1: Learning and Teaching 

Domain 1: Learner outcomes



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



Real world example: 
gusset plates

Students learn about Students should be able to  

• how engineering contributes to the quality 
of daily life, ethics, sustainability and 
societal impact.

1.2 describe the impact that engineering 
developments have had on our world.
 13



Eiffel Tower Video



Informed Design Decisions

Scientific Approach

Before testing the gusset 

plate, develop your 

hypothesis by completing 

the prediction worksheet.



Informed Design Decisions

Basing design decisions 
on information 

Informing your design decision 
through experimentation 

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

Students learn about Students should be able to  

• key testing concepts and terminology 

in engineering.

• Material testing.

3.17 appreciate the importance of 

testing in the engineering design and 

product development process
 

4.6  interpret and communicate test 

data from material tests to make 

informed material selection choices

19

20



Sample Test Video



Sample Test Video Still prior to failure



Activating the Learning

Using the knowledge developed 

from the polariscope design a new 

profile for the gusset plate
Students learn about Students should be able to  

• interpreting and creating engineering 
drawings in compliance with drafting 
standards

• prototyping and testing in design

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

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

18
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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

Having designed and manufactured your 

new gusset plate you must now put your 

knowledge to the test and re-test your 

design on the polariscope and record your 

observations

Students learn about Students should be able to  

• the skills that are applicable in the 
engineering classroom to include both 
manual and automated processes

• transferring measurements and details 
from a working drawing to a workpiece, 
ensuring precision and adherence to 
specifications.

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.

14



What are the opportunities for 
student learning to be developed 
through the activity?

Highlight learning outcomes you could address through this activity

In pairs

Share

10 minutes



Areas for development: Expected responses

Polariscope 

How polymers are 
made: addition 

(chain growth) and 
Condensation 
(step growth Mechanical 

properties 
of materials

Development 
of design skills

CAD 
CAM

Practical skills: 
working 

drawings, 
marking out, 
bench skills, 

machine skills, 
finishing parts

Tensile testing (load ext graph, 
stress strain graph, YME, UTS, 
Elastic and plastic deformation, 

yield point , proof stress, necking, 
Hookes law etc

Theory behind 
how the test 

works 

Polymer 
manufacturing 

processes 
(casting v 
injection 

moulding) 

Molecular 
structure of 
polymers 



Sample: Documenting Learning

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
Students learn about Students should be able to  

• 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. 21



Sample: Documenting Learning

Using the tensile rig to carry out 

tensile test on light material to gain 

an in-depth understanding of 

material properties and the full 

application of the tensile test. 

Learn about:

• Tensile testing 

• Mechanical properties of 
materials

Students learn about Students should be able to  

• material testing.

• 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.

20



Reflect: Teaching for Student Learning

Read the Teaching for Student Learning 
section of the specification.

Highlight how this activity demonstrates 
desired classroom practices?

23

5 minutes
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In this session, we will…

Explore new elements of the Engineering specification, within the 

Automation and Control Systems strand through an applied learning 

experience. 



Teaching for student learning 

Consider your Current Practice

What are you currently doing? 

Development of 

Knowledge?
Development of 

practical skills?

Preparation for current 

assessments?

Structure of teaching and 

learning across the 2-year 

programme?

Development of 

design capability?

How are you 

engaging the 

current syllabus?



Teaching for student learning 

Consider your Future Practice

What will you need to change? 

Development of 

Knowledge?Development of 

practical skills?

Structure of teaching and 

learning across the 2-year 

programme?

Development of 

design capability?

How will you 

engage the new 

Specification?

23



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?



Structure of the Subject

16



Developing a Learner Experience

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

5 minutes



Sample learner experience

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

Students learn about Students should be able to  

• 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. 

16

17



State machine diagram

Motors off

Flip switch to Forward/ 

Motor forward

Car moves 

forward

Flip switch to centre / 

Motor off

Flip switch to backward/ 

Motor reverse

Car moves 

backwards

Flip switch to centre / 

Motor off



Now build your circuit

1. Using your 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 
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.

2.6 describe the design of a control 

system using an appropriate 

technical format.

16



The Human Machine Interface involves the software and hardware 

components used by humans to control and monitor machines and 

systems 



State machine diagram

Motors off
Flip switch to Forward/ 

Motor forward

Car moves 

forward

Flip switch to 

centre / Motor off

Press front limit / 

Motor stops

Car 

stopped

Flip switch to backward/ 

Motor reverse

Car moves 

backwards

Flip switch to centre / 

Motor off

Car 

Stopped

Press back limit / 

Motor stops

Flip switch to centre / 

Motor off

Flip switch to 

centre / Motor off



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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