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Explore how an integrated approach to structuring learning in 

the Junior Cycle Engineering classroom can support the 

development of the engineering mindset

Over today’s three sessions - we will…

Explore mechatronic applications within practical student-

centred learning experiences in the Engineering classroom 

Appreciate the role that logic gates play in everyday 

engineering and other applications



Ice Breaker Activity

• Introduce ourselves to our colleagues
• Share a learning experience that your students really 

enjoyed in your Junior Cycle Engineering class this year

10 minutes



Open Floor Discussion

• Share a learning experience that your students really 
enjoyed in your Junior Cycle Engineering class



Explore mechatronic applications within practical student-

centred learning experiences in the Engineering classroom 

In this session - we will…



https://youtu.be/Y21ivK4VNfw
https://youtu.be/Y21ivK4VNfw


Reflection Point

Pg. 3 



Pg. 3 



1. Using the reflection sheet, select one of the mechatronic 
systems shown in the video and complete the reflection sheet

2. Identify a mechatronic system in your own everyday life and 
complete the reflection sheet

Reflection Point

Pg. 3 



How do your students currently 
experience mechatronics in 

your classroom?
2 minutes

Reflect:

Reflect





Using the pre-loaded examples, or using 
sticky notes as shown on the right:

• Drag & drop the examples given to the areas of 
the Venn-diagram

• Create a sticky note with project details of a 
project you currently do with your students and 
show where it sits on the Venn-diagram

https://jamboard.google.com/d/1_DVl2jujlUHk18ZGX5GyX

vkCkQ7y1s5K3JAl7a0zCyE/edit?usp=sharing

https://jamboard.google.com/d/1_DVl2jujlUHk18ZGX5GyXvkCkQ7y1s5K3JAl7a0zCyE/edit?usp=sharing
https://jamboard.google.com/d/1_DVl2jujlUHk18ZGX5GyXvkCkQ7y1s5K3JAl7a0zCyE/edit?usp=sharing


Software

ElectronicsMechanical



Software

ElectronicsMechanical



Learner Experience

Using a mechatronics 

system to create a collision 

avoidance feature for a 

typical model car 

Mechatronics in the Engineering 
Room



Prior Learning:
Marking out, materials processing, manufacturing skills. Assembly & finishing 

skills. Basic circuitry using a single motor and switched battery pack.

Focus of Learning:
• Assembly of parts and components.

• Soldering skills.

• Coding.

• An application of mechatronics in a real-world context.

Chosen Learning Outcomes:
1.9: apply suitable manufacturing processes to engineer a product.

2.9: modify an existing product/design.

3.6: configure and program basic mechatronic systems using 

appropriate software.

3.8: build and test a basic mechatronic system with specific inputs 

or outputs. 

3.9: incorporate basic mechatronics into their engineered products.

Key Learning:
Using action verbs to support your thinking.

• Understand how an ultrasonic sensor works.

• Configure a logical sequence to code a project and use a sensor 

effectively.

• Build and test a mechatronic system.

• Understand the difference between control systems and applied 

control systems.

School: Coláiste Dún an Rí
• Rural co-educational school - c.700 students.

• 2nd Year Engineering, term three - 22 students.

 

How could the key learning be assessed?
Build/design a car that avoids collision with the obstacle effectively.

Use the ‘learning log’ to record these moments, justifying the choices made throughout the process and the 

effects of the decisions on the final solution.

Targeted teacher feedback given throughout.

Peer feedback on agreed success criteria throughout.

What resources would be needed?
Electronic components – motors, SPST switch, wires, solder, etc.

Chassis parts – 5mm acrylic, wheels, sheet material for wings.

Lathe tools, soldering iron, tools for assembly.

Wheels, seat, motor brackets, M3 and M4 screws/nuts etc.

Microbit, robotics board, ultrasonic sensor.

Communicate a practical learning experience to activate key learning:

Pg. 4 



What success criteria 

could you co-create with 

your students to support 

this learning?

Success Criteria



Learner Experience One

Task: Car with basic drive system

Classroom footage of students 
engaging with the task

https://youtu.be/J66FelihnOc
https://youtu.be/J66FelihnOc


The Learner Experience

Having watched the students' progress 
through the car activity, consider:

What new learning did the students gain 
from the activity?

What opportunities for further learning 
could be incorporated into the activity?



The Learner Experience



The Learner Experience

Mechanical subsystems

Drive systems

Axle Connection

Mechanical advantage

Motor types 

Connecting wheels

Development of skills in 

coding

Using an Extension 

Library

Development of a logical 

sequence

Motor Control

External sensors to that 

on the board

Sensor control 

Wiring of a sensor

Using a breakout board

Soldering

Motor polarity

Analog inputs/outputs



Computer SoftwareCOMPUTER 

SOFTWARE

Potential Code for the project

Consider the logical sequence that is needed 
for the project brief with the following 
constraints:

• Motor to start and drive the car 
• The vehicle is to stop before an obstacle

10 minutes

Individually

Task 1:

Sketch



Computer SoftwareCOMPUTER 

SOFTWARE

Potential Code for the project

Write out your plan

Go to Makecode.org and investigate what 
blocks may allow your sequence to work

Program the project and send the file in the 
chat

Microsoft MakeCode for micro:bit 
(microbit.org)

Pg. 6 

https://makecode.microbit.org/
https://makecode.microbit.org/


Computer SoftwareCOMPUTER 

SOFTWARE

Potential Code for the project

Using Makecode, the code here 
can make the project work

COMPUTER 

SOFTWARE



The Learner experience

Project: Collision Avoiding Car

Student Experience Part 2

https://youtu.be/WwGWAsIUus0
https://youtu.be/WwGWAsIUus0


Learner Experience

Having watched the students’ progress through the collision 
avoidance system activity, consider:

What learning and skill development is evidenced in the 
student testimonials?



15 minutes

Mechatronics and You

Individual Activity:

Consider the examples of mechatronics we 

have explored

Develop a similar learning experience that 

you feel would be appropriate for your 

students’ context

What challenges to student learning might 

arise? 

Pg. 7 



15 minutes

Mechatronics and Us

Open floor discussion:

Share a brief overview of your plan with the 

group

Discuss your learning experience and how you 

feel it would be appropriate for your students’ 

context 

Reflecting on your colleagues' ideas or feedback, 

what opportunities are there for developing the 

student learning in your room?

Pg. 7 



In this session - we will…

Explore how an integrated approach to structuring learning in 

the Junior Cycle Engineering classroom can support the 

development of the engineering mindset



The Integrated Approach in Engineering

‘Engineering uses an 

interdisciplinary approach 

which encourages the 

integration of the three 

strands in the teaching and 

learning of the subject’

Engineering specification,

Overview: Course, page 9.



The elements are consistent throughout 

the strands, so that there is a 

systematic development of students’ 

fundamental knowledge, 

understanding and key skills as they 

progress through the course. This 

structure supports an integrated, non-

linear approach to teaching and 

learning

The Engineering Specification



Through the study of engineering, students will have the opportunity 

to behave as engineers, and develop an engineering mindset.

Students develop an engineering mindset …. accuracy 

and precision, ….. engineering principles and 

processes,  …high quality and finish.

…manage themselves and the process of product 

development from design to manufacture. 

…develop the engineering mindset to appreciate how 

control systems operate……. ‘systems thinking’ to 

design products and services…

The Engineering Specification



Where was an integrated approach to 
teaching and learning evident in the 
learning experiences in session one?

Reflect:

3 minutes

Reflect



Unit of Learning: Warehouse Cart

Task: Steering and Drive System

Learner Experience

https://youtu.be/JG6cfTibOAw


Student Context

840 Student in a rural Co-educational 

school

2nd year mixed gender and ability group of 

students

24 second year students who have 

previously completed projects, engaged in 

research, and presentation of research 

findings from first year



Unit of Learning: Warehouse Cart
Prior knowledge:

• Previous project engaged with motor 

control

• Aware of how crank and slider 

mechanisms work

• The importance of precision and 

accuracy in previous projects

• How basic electronic circuits function

• Research and presented findings

Focus of Learning:

The teacher has identified mechanisms 

and simple mechatronics as areas of key 

learning in this unit, alongside design and 

communication skills



Prior Learning:
The previous unit was a motorised crank and slider mechanism, 

focusing on hand tool skills, assembly/threading skills, and basic 

circuitry skills.

Focus of Learning:
The teacher has identified mechanisms and simple mechatronics as 

areas of key learning. Design and communication skills are also in 

focus.

Chosen Learning Outcomes:
1.5: Research applications of existing and emerging technological 

developments.

1.7: Develop engineered solutions to various challenges.

2.6: Use relevant information to enhance design function.

3.4: Explore the application of systems in an engineering setting 

such as the classroom, home and industry.

Key Learning:
Using action verbs to support your thinking.

• Research and investigate the applications and engineering 

concepts behind common steering systems.

• Recognise applications of motors and mechanisms in steering and 

drive systems.

• Understand and appreciate the benefits of using a basic control 

system to enhance function in a practical application, such as the 

warehouse cart. 

School: St. Declan’s Community College
• Rural co-educational school - c.840 students.

• 2nd Year Engineering, term two - 24 students.

 

How could the key learning be assessed?
Describe the application of mechanisms  in a range of steering 

systems.

Use the research-based knowledge to create a suitable design to 

solve the given problem.

Effectively communicate their design using suitable media.

What resources would be needed?
Electronic components – motors, switches, wires, solder, etc.

Chassis, wheels, brass/steel rod, screws/nuts etc.

Selection of standard wheels, soldering iron, and tools for assembly.

Drills, lathe, threading tools, etc. 

Manufacture the given solution using prior learning to achieve 

function.  

Correctly wire and assemble electronic components to achieve 

function.

A folio that documents the student's progression through the 

challenge and the decisions that affected the chosen design.

Communicate a practical learning experience to activate key learning:

Pg. 8/9 



Personal Reflection

How do your students currently 
experience mechanisms/motors 
in your Engineering room?



Breakout Room

10 minutes

Discuss and share with your colleagues how your 

students experience mechanisms/motors in your 

Engineering room

Actions:
• Monitor the time (10 minutes)
• Reporter to collate notes on the discussion 
• Report the main points to the full room



Currently how do your 
students experience 
mechanisms/motors in 
your Engineering Room?

Feedback





Learner Experience

2nd Year Group

Resource: Student Context and Initial 
Research Sample videos 

In focus

https://youtu.be/pRtm7jXADaI
https://youtu.be/pRtm7jXADaI


Pg.10



Pg. 10 



Pg. 11 



Information note on Junior Cycle examinations
in a range of subjects, March 2023, S.E.C.

https://www.examinations.ie/m

isc-doc/EN-AR-19213727.pdf 

‘Teachers should ensure that candidates take frequent opportunities to 

engage with design challenges over the years of study leading to the 

examination. Each such opportunity should be used to research a 

technology-based project and communicate this technological information 

to classmates  and the teacher through discussion, presentation, or in a 

design folio.’

SEC, Information note on Junior Cycle examinations in a range of subjects,

March 2023, Engineering, page 37

https://www.examinations.ie/misc-doc/EN-AR-19213727.pdf
https://www.examinations.ie/misc-doc/EN-AR-19213727.pdf


Engineering Challenge

Using the cart design shown, design a drive 

system for the cart using any components or form 

of applied control to make the cart move

Challenge elements:

• A motorised drive system to reduce physical 

strain on the workers

•  A simple method of steering to navigate in the 

aisles and obstacles in the warehouse



Discuss and share your initial design ideas in the 

group

Choose your preferred solution as a group

Breakout Room

Based on your conversation refine your design/system

 

Justify your group decisions along the design process

10 minutes



Each group to outline your 
chosen solution

Feedback



Learner Experience

2nd Year Group,

St. Declan’s Community 

College

How are the students behaving as 

engineers in this learning experience?



Behaving as Engineers

Students 

imagine unique 

solutions to 

complex 

problems

Collaborate to 

develop 

action plans

Test their 

product and 

modify if 

needed

Students 

bring their 

ideas to life

https://www.engineeringpassion.com/developing-the-engineering-mindset/

https://raeng.org.uk/media/brjjknt3/thinking-like-an-engineer-full-report.pdf

Ask critical 

questions

https://www.engineeringpassion.com/developing-the-engineering-mindset/
https://raeng.org.uk/media/brjjknt3/thinking-like-an-engineer-full-report.pdf


Learner Experience

2nd Year Group,

St. Declan’s Community 

College

Project: Warehouse Cart

Task: Steering and Drive System

https://youtu.be/JGezN6dae0c
https://youtu.be/JGezN6dae0c


Learner Experience

2nd Year Group,

St. Declan’s Community 

College

How are the students behaving as an 
engineers in this learning experience?



Teacher Experience

2nd Year Group,

St. Declan’s Community 

College

Discussing the approach, strategies, engagement 
and student learning through the cart activities

Where and how is an integrated approach to 

teaching and learning evident in this video?

In focus

https://youtu.be/jxp0G9r6h8o
https://youtu.be/jxp0G9r6h8o


research applications of existing and 
emerging technological developments

1.5

develop engineered solutions to 
various challenges

1.7

explore the application of systems 
in an engineering setting such as 
the classroom, home, and industry

Use relevant information to 
enhance design and function

3.4

2.6

Where was an integrated approach to teaching 
and learning evident in this unit of learning?



Research components

Evaluate materials, 

assembly, etc.

Communicate designs 

through suitable media

Prototype the 

mechanism/system

Accuracy in marking 

out processes

Precision in a range of 

manufacturing 

processes

High quality finish to 

ensure smooth 

operation of the system

System assembled 

accurately to obtain 

efficient function

Explain the operation 

of the mechanical 

system

Choose a suitable 

motor and mounting of 

such

Configure, wire, and 

test the system

Incorporate the 

mechatronic system 

into a project

Use ‘systems thinking’ 

to achieve the desired 

output



The Learners:

• Age and stage of learning

• Context of the class group

• What they have learned previously 

• What are their interests and strengths

• Areas where they need support with

Putting a Plan in Place

5 minutes

Planning:

Reflect



Putting a Plan in Place

Pg. 13 



Identify the focus of the student learning:

Putting a plan in place

Assembly
Marking Out

Material 

Properties

Forces & 

Motion Mechanisms

Health and 

Safety

Mechatronics

Electronics

Coding

DesignSoldering

Interpreting 

a Drawing

Machine Tools
Bench Skills

Communication
5 minutes

Planning:

Reflect



Putting a Plan in Place

8 minutes

Planning:

Reflect

Pg. 13 



Putting a Plan in Place

‘Engineering uses an 

interdisciplinary approach 

which encourages the 

integration of the three 

strands in the teaching and 

learning of the subject’

Engineering specification,

Overview: Course, page 9.

Consider the Learning outcomes from across the strands and elements and select the ones you 

wish to include in this unit of learning 



Putting a Plan in Place

Pg. 13 

15 minutes

Planning:

Reflect



Reflection Point

How did you find this process?

What will be your next steps when you 

return to school?



Resources

Click or scan the 
QR code to access 
the resources from 

today’s session

https://jctie.sharepoint.com/:f:/s/ClusterWorkshops/EqVaVmtelRNPtFXfpBUkYVABbv1ENK2vsrAMEzQbytHtHg?e=4cJQLS
https://jctie.sharepoint.com/:f:/s/ClusterWorkshops/EqVaVmtelRNPtFXfpBUkYVABbv1ENK2vsrAMEzQbytHtHg?e=4cJQLS


In this session - we will…

Appreciate the role that logic gates play in everyday 

engineering and other applications



Logic Gates

How could the car make the decision?

Logic gates are used to construct logical 
circuits that give electronics the ability to 
‘make decisions’



What are logic gates?

• A logic gate is a device that acts as a building block for 

digital circuits 

• They perform basic logical functions that are 

fundamental to digital circuits

• In a circuit, logic gates will make decisions based on a 

combination of digital signals coming from its inputs 

• Most logic gates have two inputs and one output

Reference: Whatis.com



How do your students currently experience 
the concept of logic gates in your classroom?

Reflection Point

3 minutes

Reflect:





Visualiser Activity

Switches, transistors and logic gates



Learner Experience: Logic Gates 

in the Engineering Room

Logic Gate Activity One: 

Circuit Design

Pg. 14 

https://youtu.be/N5ua4R_6u4w
https://youtu.be/YDOB9vh4rQw
https://youtu.be/YDOB9vh4rQw


Logic Gates in the Engineering Room

Potential “AND” logic gate to 
control the lathe

https://youtu.be/N5ua4R_6u4w
https://youtu.be/xbGHpJSrL6I


Other potential learning experiences

Pg. 15-16 

https://youtu.be/N5ua4R_6u4w


5  minutes

Group 

Discussion

Logic Gates

How could you use this resource to further 

support student learning in the area of logic 

gates in your Engineering room?



Engineering Online Learning Event 2023: 

Supporting Pedagogical Practices in Junior Cycle 

Engineering with Innovative Use of Laser Technology

Using the Laser Cutter to Create Teaching and Learning 

Resources



Using The Laser Cutter to Create Teaching and 
Learning Resources



Feedback

Click or scan the 
QR code to access 
the feedback form 
for today’s session

Please take a few moments to give 

us your feedback on today’s PLE 

session

Your feedback helps us evaluate the 

day and guides the design of future 

events

https://registration.oide.ie/feedback


Engineering
PLE Day 2023 - 2024

Thank you for your participation 
in today’s session 
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