
Computing Technology Stage 5 (Year 9) – sample program of learning
Building mechatronic and automated systems
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[bookmark: _Toc135315657]Rationale
[bookmark: _Toc112681289]The NSW Department of Education publishes a range of curriculum support materials, including samples of lesson sequences, scope and sequences, assessment tasks, examinations, student and teacher resource booklets, and curriculum planning and curriculum evaluation templates. The samples are not exhaustive and do not represent the only way to complete or engage in each of these processes. Curriculum design and implementation is a dynamic and contextually-specific process. While the mandatory components of syllabus implementation must be met by all schools, it is important that the approach taken by teachers is reflective of their needs and faculty/school processes.
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Hlk112408586][bookmark: _Hlk112408794]NESA defines programming as the process of ‘selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject specific skills and knowledge’ (NESA 2022). A program is developed collaboratively within a faculty. It differs from a unit in important ways, as outlined by NESA on their advice on units page. A unit is a contextually-specific plan for the intended teaching and learning for a particular class for a particular period. The organisation of the content in a unit is flexible and it may vary according to the school, the teacher, the class, and the learning space. They should be working documents that reflect the thoughtful planning and reflection that takes place during the teaching and learning cycle. There are mandatory components of programming and unit development, and this template provides one option for the delivery of these requirements. The NESA and department guidelines that have influenced this template are elaborated upon at the end of the document.
This resource has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. It can be used as a basis for the teacher’s own program, assessment, or scope and sequence, or be used as an example of how the new curriculum could be implemented. The resource has suggested timeframes that may need to be adjusted by the teacher to meet the needs of their students.
[bookmark: _Toc135315658]Overview
Description: this program of learning addresses the focus area of building mechatronic and automated systems. The lessons and sequences in this program of learning are designed to allow students to develop the knowledge and skills to create a working mechatronic and automated systems model as a solution to a user’s needs.
During weeks 1 to 10 of the learning sequence, students will gain an understanding of the computational, design and systems thinking used in mechatronic and automated systems. A range of systems will be investigated that allows students to understand how innovation, enterprise and automation have inspired the evolution of computing technology.
During weeks 11 to 18 of the learning sequence, students will design, construct, and test a system, creating a model which is coded and iterative in design. To develop their coding skills, students work collaboratively in a small team to design, produce and evaluate algorithms and implement them in a general-purpose and/or object-oriented programming language. Students manage, document and explain individual and collaborative work practices.
During weeks 19 to 20 of the learning sequence, students showcase their project to the class and seek self and peer review. Students also investigate careers in the mechatronic industry.
Duration: this program of learning is designed to be completed over a period of approximately 20 weeks in 60-minute lesson sequences but can be adapted to suit the school context.
Explicit teaching: suggested learning intentions and success criteria are available for some lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students in the class. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.

[bookmark: _Toc112681290][bookmark: _Toc135315659]Outcomes
A student:
applies iterative processes to define problems and plan, design, develop and evaluate computing solutions CT5-DPM-01
manages, documents and explains individual and collaborative work practices CT5-COL-01
understands how innovation, enterprise and automation have inspired the evolution of computing technology CT5-EVL-01
designs, produces and evaluates algorithms and implements them in a general-purpose and/or object-oriented programming language CT5-OPL-01
applies computational, design and systems thinking to the development of computing solutions CT5-THI-01
Computing Technology 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.


Prior to planning for teaching and learning, please consider the following:
Engagement
How will I provide authentic, relevant learning opportunities for students to personally connect with lesson content?
How will I support every student to grow in independence, confidence, and self-regulation?
How will I facilitate every student to have high expectations for themselves?
How will I identify and provide the support each student needs to sustain their learning efforts?
Representation
What are some different ways I can present content to enable every student to access and understand it?
How will I identify and address language and/or cultural considerations that may limit access to content for students?
How will I make lesson content and learning materials more accessible?
How will I plan learning experiences that are relevant and challenging for the full range of students in the classroom?
Expression
How will I provide multiple ways for students to respond and express what they know?
What tools and resources can students use to demonstrate their understanding?
· How will I know every student has understood the concepts and language presented in each lesson?
· How will I monitor if every student has achieved the learning outcomes and learning growth?


[bookmark: _Toc135315660]Lesson sequence and details
[bookmark: _Toc135315661]Week 1
Table 1 – week 1 – identifiying and defining lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-EVL-01
Content:
Students:
describe mechatronic systems.
	Learning intention
Investigate the development and impact of a mechatronic, robotic and automated systems in real-world applications.
Success criteria
I can define and identify mechatronic systems.
I can define and identify robotic systems.
I can define and identify automated systems.
I can use specialist terminology.
Teaching and learning activity
Teacher introduces the learning sequence and gives an overview of the semester, outlining the sequence of activities and assessments.
Students are introduced to the design production structure.
Students fill in a glossary as required or complete the glossary to ensure they are pre-taught vocabulary and can select and use specialist terminology in context.
Teacher discusses and analyses how mechatronics (11:34) acts as an overarching term and investigates what areas (mechanical, electrical and computational) are required to understand this concept.
Teacher presents robotic systems (10:25) and automated systems (6:19).
Teacher-led class discussion and analysis of robotic and automated systems.
Students create definitions for mechatronic, robotic and automated systems.
	Students commence a glossary of key terms and begin with defining mechatronic, robotic and automated systems.
Students add to this glossary throughout the learning sequence to assist in correct use of specialist terminology.
Students can define and explain the concepts of mechatronic, robotic and automated systems in real-world applications.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Pre-teach key vocabulary and concepts prior to viewing videos, provide a transcript, and use closed captions when viewing.
Provide a glossary and allow the use of bilingual dictionaries for uncommon terms.
	

	CT5-EVL-01
Students:
investigate the development and impact of a mechatronic, robotic and/or automated system in a real-world application
[bookmark: _Hlk82092995]identify mechatronic and automated systems that operate through human or autonomous control
	Learning intention
Investigate the development and impact of a mechatronic, robotic and automated system in real-world applications.
Success criteria
I can discuss the development and impact of real-world systems.
I have the knowledge to identify human or autonomous control in systems.
Teaching and learning activity
Teacher presents a variety of settings that mechatronics and automated systems are used in, and class discusses:
systems development and the impact on individuals and society
how to identify human or autonomous control.
Examples are unpacked and class discussion is facilitated.
Teacher presents how households may use robotic cleaning (6:39).
This example lends to the impact on society through its autonomous control.
The agricultural industry has many advancements. Examine this case of tomato picking (2:54). This example also demonstrates machine sight through artificial intelligence.
Teacher presents robotic surgery (2:15). Teacher-led class discussion on how hospitals have advanced technology.
To explore autonomous control, investigate TESLA autopilot and autonomous driving.
Students examine an area of mechatronic use and further investigate the development and impact of one chosen real-world application.
Students complete a table to show classification of different systems and identify real-world applications.
Students identify mechatronic and automated systems that operate through human or autonomous control. 
Students analyse concepts and describe with example:
What does human control of a system involve?
What does autonomous control of a system involve?
	Students record the mechatronic, robotic and automated systems investigated in their workbooks.
Student responses demonstrate an understanding of the concepts addressed.
Students, when looking at different real-world systems can:
discuss systems development and the impact on individuals and society
identify human or autonomous control.
Students can participate in class discussions and can distinguish similarities and differences in various real-world systems.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
	

	CT5-EVL-01
Students:
describe inputs, storage, transmission, processes and outputs in mechatronic and automated systems.
	Learning intention
Investigate the development and impact of a mechatronic, robotic and automated system in real-world applications.
Success criteria
I can apply my understanding of inputs, storage, transmission, processes and outputs to describe mechatronic and automated systems.
Teaching and learning activity
Discuss the previous learning of a variety of settings that mechatronics and automated systems are used in, and as a class discuss:
inputs, storage, transmission, processes and outputs as unique in each system.
Teacher presents household robotic cleaning (6:39). The video is used to demonstrate how each component can be categorised as common components.
Students describe using common components of a mechatronic and/or automated system:
inputs
storage
transmission
processes
outputs.
	Students demonstrate understanding by analysing inputs, storage, transmission, processes and outputs to describe a specific mechatronic and automated system and discuss as a class.
Student responses demonstrate an understanding of the concepts addressed.
As part of summative assessment in Assessment task 1, students demonstrate understanding by analysing inputs, storage, transmission, processes and outputs to describe a specific mechatronic and automated system they research in depth.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
	




[bookmark: _Toc135315662]Week 2
Table 2 – week 2 – identifiying and defining lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-EVL-01
Content:
Students:
specify the functional requirements of a mechatronic or automated system, including stating the purpose of a system, describing use cases and developing test cases of inputs and expected outputs
specify the non-functional requirements of a mechatronic or automated system.
battery disposal
improved wellbeing as result of implementation
ease of manufacturing the system.
	Learning intention
Explore how mechatronic or automated systems have functional and non-functional requirements.
Success criteria
I have specified in a table the functional and non-functional requirements of a chosen system.
· I have the skills to discuss functional requirements, including the purpose of a system, describing use cases and developing test cases of inputs and expected outputs
· I can explain the non-functional requirements of a mechatronic or automated system.
Teaching and learning activity
Teacher presents software documentation and planning (10:48).
Teacher-led discussion on the functional requirements including:
the purpose of a system
· describing use cases
· developing test cases.
Teacher presents non-functional requirements (9:28).
Teacher-led discussion on examples of a mechatronic system:
battery disposal
· improved wellbeing as a result of implementation
· the ease of manufacturing the system.
Students investigate learning how software design understands functional and non-functional requirements.
Model and discuss how to develop functional and non-functional requirements and how they will need to be evaluated at the end of the iterative process to determine success.
Students describe the differences between functional and non-functional requirements.
Students examine an example of a system and create a table to show functional and non-functional requirements.
Students create a table to show the functional and non-functional requirements of their envisioned project for Assessment task 1.
Teacher presents test cases (3:30). Teacher-led discussion on how industry applies test cases.
Teacher presents use cases vs user stories (6:37). Teacher-led discussion on investigating this example of a business analyst discussing use cases versus user stories.
	Students can describe and analyse software documentation and planning as classified by functional and non-functional requirements.
Students complete a functional and non-functional table for a system as a class as an activity.
Student responses demonstrate an understanding of the concepts addressed.
As part of summative assessment in Assessment task 1, students demonstrate understanding by completing a functional and non-functional system report to describe a specific mechatronic and automated system they research in depth.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
	

	CT5-EVL-01
Students:
consider the social impacts and ethical and legal responsibilities associated with mechatronic and automated systems.
companion robots, job loss due to automation, the impact of surveillance
Asimov’s laws of robotics, military robots
safety and liability, privacy acts.
	Learning intention
Compare the ways mechatronic and automated systems impact social, ethical and legal responsibilities.
Success criteria
I can analyse an issue such as companion robots or robots used in military and explain the impact of social, ethical and legal responsibilities.
· I can apply my understanding and skills to examine privacy and the impact of surveillance.
Teaching and learning activity
Students examine social, ethical and legal responsibilities through answering a range of questions as the teacher introduces various real-world systems.
Teacher-led Investigation to why there has been a need for companion robots.
Students answer the following questions:
What benefit does a companion robot have?
Many industries require people to be employed. With technology advancements, some skilled positions have become redundant. What happens to society when there is job loss due to automation?
Teacher presents Concept for Robotics and Autonomous Systems (1:30).  Class examines how military use the latest technology through video by exploring the concept document on the Australian Defence Force (ADF) website.
Class investigate ethical issues with robots and the military.
Students answer the following questions:
What ethical issues are challenged with the development of military robots?
· How is society challenged by mechatronic and automated systems that create products that have safety and liability issues?
· How does the current federal law regarding privacy apply to mechatronic and automated systems?
· Why is it important that computing engineers work ethically in relation to safety?
· Why is it important that computing engineers work ethically in relation to honesty and integrity?
· What would you consider to be a legal responsibility associated with mechatronic and automated systems?
· What would you consider to be an illegal use of a mechatronic or automated system?
Teacher presents mechatronic technology (5:36).
Teacher-led class discussion on how mechatronic technology can be used in surveillance and affect your privacy.
Class examines Asimov’s laws of robotics.
Students answer the following questions:
People change and adjust their behaviour when they are being watched. What is the impact of surveillance?
What are Asimov’s laws of robotics?
Students Think-Pair-Share on the social impact of mechatronic and automated systems.
	Students can recount various examples of mechatronic and automated systems that showcase social, ethical and legal responsibilities.
Students construct answers to questions around social, ethical and legal responsibilities.
Student responses demonstrate an understanding of the concepts addressed.
Students check their understanding with a Think-Pair-Share activity to compare how their knowledge and understanding of social, ethical and legal responsibilities align with their peers.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315663]Week 3
Table 3 – week 3 – identifiying and defining lesson sequence and details
	Outcome and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcome:
CT5-EVL-01
Content:
Students:
explore mechatronic and automated systems considering the perspectives of diverse groups, including Aboriginal and Torres Strait Islander Peoples, culturally and linguistically diverse people, people of different ages and gender, and people with disability.
permissions and protocols for capturing images, voice or video of Aboriginal peoples
understanding of Native Title and access to land for automated vehicles
supporting independence for some people with disability through autonomous transport or robotic prosthetics.
	Learning intention
Explore how mechatronic and automated systems help diverse people in society.
Success criteria
I can apply my understanding and knowledge to examine native title and access to land for automated vehicles.
· I can apply my understanding and knowledge to examine how robotic prosthetics can assist in independence.
I can evaluate social and ethical considerations of mechatronic and automated systems.
Teaching and learning activity
Teacher-led discussion on diverse groups and guided brainstorm on how mechatronic and automated systems can help diverse groups.
Discuss and investigate permissions and protocols for capturing images, voice or video of Aboriginal peoples.
Teacher presents Native Title (15:33).
Teacher-led discussion on what native title is and discussion on how automated vehicles could be used considering social, ethical and legal responsibilities of indigenous land use.
Examine how mechatronics can support people with disability. Including, presenting examples of exoskeleton (6:23), bionics (19:00), prosthetics (4:09) and the ability of autonomous vehicles to provide independence.
Students examine how mechatronic and automated systems have assisted diverse groups including:
· Aboriginal and Torres Strait Islander peoples
· culturally diverse people
· linguistically diverse people
· people of different ages
· people of different genders
· people with disability.
Students brainstorm or concept map the ways that mechatronic and automated systems can help diverse groups.
Students choose 3 examples from the brainstorm and describe how mechatronic and automated systems impact peoples’ lives.
Students answer the following questions:
There are permissions and protocols for capturing images, voice or video of Aboriginal peoples. What beliefs do the Aboriginal peoples hold that underpin this need?
· There is land that is protected by native title. If automated vehicles would like to access this land, what considerations would need to be made?
Students create a PMI chart on the use of automated vehicles on native title land.
Students investigate autonomous transport or robotic prosthetics and summarise how these systems have been able to assist people.
	Students can recount various examples of mechatronic and automated systems that can help diverse people in society.
Students construct answers to questions around diverse people in society and their use of systems.
Student responses demonstrate an understanding of the concepts addressed.
Students check their understanding with a PMI activity to deepen their understanding of social, ethical and legal responsibilities and diverse people.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315664]Week 4
Table 4 – week 4 – researching and planning lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-EVL-01
Content:
Students:
select and justify control systems, components, microcontrollers and co-processors for a mechatronic or automated system.
	Learning intention
Break a real-world problem or need down into manageable parts.
Success criteria
I can select and justify control systems, components, microcontrollers and co-processors for a mechatronic or automated system.
· I will investigate motion required for mechatronic and automated systems.
Teaching and learning activity
Teacher discusses and explains control systems, components, microcontrollers and co-processors for a mechatronic or automated system.
Control systems are discussed as open or closed loop systems.
Discussion includes how motion is a key element of mechatronic systems.
Students identify and justify the use of control systems, components, microcontrollers and co-processors for a mechatronic or automated system.
	Students identify and justify the use of control systems, components, microcontrollers and co-processors for any mechatronic or automated system examined.
Student responses demonstrate an understanding of the concepts addressed.
As part of summative assessment in Assessment task 1, students demonstrate understanding by completing a table showing how they identify and justify the use of control systems, components, microcontrollers and co-processors for a specific system they research in depth.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
· verbally
individually
partner turn and talk.
· non-verbally
gesture
response cards.
	

	CT5-EVL-01
Students:
select and justify sensors for a mechatronic or automated system.
	Learning intention
Break a real-world problem or need down into manageable parts.
Success criteria
I can select and justify sensors for a mechatronic or automated system.
Teaching and learning activity
Teacher presents use of mechatronic and automated systems in industry (6:08).
Teacher-led discussion on the range of sensors used in mechatronic or automated systems and investigates how many kinds of sensors are used in industry.
Students complete a table of sensors researching images and descriptions.
Students identify and justify the use of 3 sensors in a mechatronic or automated system.
Teacher unpacks how the ultrasonic sensor works in depth.
Teacher demonstration on the use of a microcontroller to operate an ultrasonic sensor which will detect distance and observe feedback on a serial monitor.
Students learn practical skills and understand how an ultrasonic sensor operates.
Students code a microcontroller to operate an ultrasonic sensor which will detect distance and observe feedback on a serial monitor. 
	Students demonstrate understanding of sensors in a mechatronic or automated system.
Students research and record many different sensors used in systems and examine how they are classified. They investigate an ultrasonic sensor in depth.
Student responses demonstrate an understanding of the concepts addressed.
As part of summative assessment in Assessment task 1, students demonstrate understanding by completing a table showing how they identify and justify the use of sensors for a specific mechatronic and automated system they research in depth.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
	




[bookmark: _Toc135315665]Weeks 5–7
Table 5 – weeks 5–7 – researching and planning lesson sequence and details
	Outcome and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcome:
CT5-EVL-01
Content:
Students:
select and justify actuators for a mechatronic or automated system
select and justify end effectors/manipulators for a mechatronic or automated system
investigate motion required for mechatronic and automated systems.
	Learning intention
Break a real-world problem or need down into manageable parts.
Success criteria
· I can select and justify actuators for a mechatronic or automated system.
· I can select and justify end effectors or manipulators for a mechatronic or automated system.
· I have the knowledge to identify the use of motion within a mechatronic or automated system.
Teaching and learning activity
Teacher-led discussion on actuators and the variety of ways they interact with the system to cause motion.
Students complete a table of actuators by researching images and descriptions.
Students identify and justify the use of 3 actuators in a mechatronic or automated system.
Teacher-led discussion on the terms ‘end effectors’ and ‘manipulators’. Investigates how these terms can be used and are currently applied.
Students identify and justify the use of end effectors and manipulators in a mechatronic or automated system.
Teacher demonstrates the use of a microcontroller (for example, Arduino UNO) to control a servo.
The demonstration leads to an activity where students program and control a prototype of a simple end effector or robotic hand.
An alternate project can be a boom gate which features the use of a microcontroller and a servo that lifts a gate or a garage door.
Students code a microcontroller to operate a servo in a design challenge where they create a cardboard prototype of an end effector. This project can be adapted and may take 3 to 6 lessons to complete and explore through practical activities.
Class discussion on how motion is a key element of mechatronic systems.
Students recount how motion is used in their end effector.
	Students demonstrate understanding of actuators in a mechatronic or automated system. They research and record many different actuators and their classification. They investigate a servo in depth.
Students can demonstrate understanding of end effectors and manipulators in a mechatronic or automated system.
Students can demonstrate a range of skills and techniques to code and design movement of a ‘robotic hand’ or end effector and understand the necessity for motion in mechatronics.
Student responses demonstrate an understanding of the concepts addressed.
As part of summative assessment in Assessment task 1, students demonstrate understanding by completing a table showing how they identify and justify the use of actuators, end effectors and manipulators for a specific mechatronic and automated system they research in depth.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315666]Week 8
Table 5 – week 8 – researching and planning lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-DPM-01
CT5-COL-01
CT5-EVL-01
Content:
Students:
describe how mechatronic and automated systems have evolved in response to people's needs and opportunities
explore design principles and issues relevant to mechatronic and automated systems.
	Learning intention
Investigate how mechatronic and automated systems have evolved in response to people’s needs.
Success criteria
I can describe how design principles and issues affect the evolution of mechatronic and automated systems.
Teaching and learning activity
Teacher-led discussion on how mechatronic and automated systems have evolved in response to people’s needs and opportunities.
Guide students through a KWLH chart.
This will help students activate prior knowledge, formulate questions and reflect on new information learned.
Teacher presents domesticated robots and aged care (14:16).
Teacher-led discussion on an area of evolution including aged care.
Students describe how systems evolve in response to people’s needs and opportunities. Students explain in the example given of aged care.
Teacher-led class discussion on how design principals are applied to mechatronic systems.
Discussion highlights that designs need to ensure safety, device functionality and quality based on predetermined specifications.
Students complete a KWLH chart on how design principles affect the evolution of solutions.
Students list 4 design principals and give an example of their impact.
Students research and identify 4 relevant issues and an example of their impact.
	Student knowledge connects that design principles evolve as people’s need change.
Student responses demonstrate an understanding of the concepts addressed.
Students can connect that aged care would also benefit from autonomous vehicles for transport.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	

	Outcomes:
CT5-DPM-01
CT5-COL-01
Content:
Students:
generate alternative designs and evaluate them against the requirements to select a preferred design.
	Learning intention
Investigate how mechatronic and automated systems have evolved in response to people’s needs.
Success criteria
I can generate alternative designs and evaluate them against the requirements to select a preferred design.
· I can identify and apply iterative processes to mechatronic and automated systems.
Teaching and learning activity
Teacher-led discussion on how technology advancement and human needs have led to integration among many engineering disciplines. These systems also adapt with emerging technology.
Discuss how mechatronics engineering is an integrated discipline that focuses on the design and analysis of complete engineering systems. These systems include mechanical, electrical, computer and control subsystems and each have unique design principles.
Students recall how systems evolve in response to people’s needs and opportunities.
Teacher-led class discussion on how creating alternate designs and evaluating these designs helps evolve their development and is an iterative approach.
Students work collaboratively in small teams to develop ideas and plan for a mechatronic system they may model.
Students produce 3 napkin sketches and annotate drawings of the initial ideas that include labels of components such as microcontrollers and other required components such as sensors and actuators.
Students can work with a model for a vehicle that has the capacity to have additional sensors attached. The model could be viewed as an autonomous vehicle or depending on attachments utilised in agriculture, exploring Mars, bomb disposal and so on.
Having generated 3 alternative designs, students progress these designs to be evaluated against the requirements to select a preferred design.
	Student responses demonstrate an understanding of the concepts addressed.
Students can create alternate designs. They can demonstrate iterative processes and select a preferred design.
Students link their design thinking on selection to how systems have evolved in response to people’s needs.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	

	Outcomes:
CT5-EVL-01
CT5-THI-01
Content:
Students:
investigate data collection and interpretation adhering to privacy and cybersecurity principles, including specify what data is collected, who owns it, and how it will be protected.
data collected: recording smartphone GPS data
ownership: users and vendors, suspending collection of data, cultural considerations such as Indigenous Cultural and Intellectual Property (ICIP)
who has access: onselling of data to a third party; law enforcement access to data
protection: password protection, encryption or legal protection over how the data can be used
	Learning intention
Investigate data collection and interpretation adhering to privacy and cybersecurity principles.
Success criteria
I can specify what data is collected, who owns it and how it will be protected.
I can evaluate cybersecurity considerations of mechatronic and automated systems.
Teaching and learning activity
Students complete a KWLH chart on data collection, privacy and cybersecurity to check for understanding.
This will help students activate prior knowledge, formulate questions and reflect on new information learned.
Teacher-led discussion on ways in which privacy and cybersecurity is needed and how mechatronic and automated systems could be breached.
Teacher outlines the common cyber threats that need to be minimised in mechatronic and automated systems. 
Students define common cyber threats that can affect mechatronic and automated systems including:
data spills
· denial of service
· hacking
· malicious insiders.
Teacher presents GPS data (4:50).
Teacher-led class discussion on how GPS data (4:50) is collected and recorded.
Students summarise how GPS data works with a smart phone.
Teacher-led discussion on ownership of data, including users and vendors, suspending collection of data, cultural considerations such as Indigenous Cultural and Intellectual Property (ICIP).
Outline who has access to data, including on selling of data to a third party and law enforcement’s access to data.
Teacher-led investigation into examples such as Amazon and data collected in homes or data collected in agriculture by John Deere.
Investigate the update to surveillance legislation.
Students choose a mechatronic system as a case study and specify what data is collected, who owns it and how it will be protected.
Students analyse who may own data and who has access to data.
Teacher-led discussion on data protection, including password protection, encryption or legal protection over how data can be used.
Students investigate ways to ensure data has protection such as passwords, encryption and legal protection.
Students take quizzes on multifactor identification, passphrases and how to detect a scam to ensure they understand password protection and privacy.
	Student prior knowledge is activated through documenting their understanding on a KWLH chart.
Student responses demonstrate an understanding of the concepts addressed.
Students can specify the nature of data collection and interpretation.
Students can evaluate cybersecurity considerations of mechatronic and automated systems.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	


[bookmark: _Toc135315667]Weeks 9–10
Table 6 – weeks 9–10 – researching and planning lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-THI-01
Content:
Students:
represent data and code to facilitate computation, including selecting appropriate data types, understanding data type limitations and structuring code systematically.
	Learning intention
Learn to represent data and code to facilitate computation.
Success criteria
I have the skills to select appropriate data types.
· I have developed knowledge to understand data type limitations.
· I have the skills to structure code systematically.
Teaching and learning activity
Teacher-led discussion on common data types and when they are used, including:
integer – numbers with no decimal or fractional parts
· floating point – numbers that can contain a decimal or fractional part
· Boolean – can take 2 possible values such as true or false, or yes or no
· date or time – the number of days or seconds passed since the 'epoch' date
· character – a single text character which can be a letter, number or symbol.
Students complete activities to define data types.
Teacher-led class discussion on data type limitations. Students describe a data type limitation relevant to the code they are using.
Teacher-led class discussion on how to structure code systematically.
Students deepen their knowledge of how to structure code systematically.
	Students will have prior experience with code and will have performed troubleshooting in a general-purpose coding language. 
Students can describe data and code and if computation is working properly and what components need further improvement.
Students can articulate how they know whether their code is working properly or not.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	

	Outcomes:
CT5-OPL-01
Content:
Students:
represent algorithms using flowcharts and pseudocode
design or modify existing algorithms for mechatronic or automated systems
validate algorithms with desk checking.
	Learning intention:
Investigate how to design algorithms and check they are correct.
Success criteria:
I can represent algorithms using flowcharts.
I can represent algorithms using pseudocode.
· I can design or modify existing algorithms for mechatronic or automated systems.
· I have the skills to validate algorithms with desk checking.
Teaching and learning activity
[bookmark: _Toc111214508]Teacher presents What's an algorithm? – David J. Malan (4:57).
Teacher presents Computer Science Basics: Sequences, Selections, and Loops (2:28).
Teacher-led discussion on the different structures of algorithms.
As a class, examine a simple automated system model such as representing a smoke detector so the entire system can be displayed in a flowchart, then pseudocode an algorithm.
Teacher explains that a larger and more sophisticated project will need to be broken into manageable parts before developing a pseudocode and algorithm.
Students create 3 flowcharts and pseudocode for mechatronic and automated systems.
Students work to create a concept and then produce a flowchart and pseudocode for a system that could be used in the home.
Students complete a self-check to gauge their understanding.
Students work individually to produce a flowchart and pseudocode as part of Assessment task 1 for the project they are developing later in the sequence of learning.
Teacher explains desk checking and as a class, examine an example.
Students complete a desk check and later apply this knowledge to the system they build.
	Students create flowcharts and pseudocode in a sequence of activities to increase their understanding.
Students design and create a mechatronic or automated system for their home.
In Assessment task 1, students demonstrate their knowledge and complete flowcharts and pseudocode for the system they have researched in depth and intend to create.
Summative Assessment task 1 due.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315668]Weeks 11–18
Table 7 – weeks 11–18 – producing and implementing lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-DPM-01
CT5-COL-01
CT5-EVL-01
CT5-OPL-01
CT5-THI-01
Content:
Students:
investigate a real-world problem or need that can be solved by mechatronic and/or automated systems, including breaking it down into manageable parts and interviewing stakeholders to identify their needs
evaluate existing solutions to the problem or related problems
interpret and modify existing programs (code) for mechatronic and/or automated systems
design and implement modular programs (code) with functions for mechatronic and/or automated systems
[bookmark: _Hlk82094592]plan and manage a project using an iterative approach
build a mechatronic system using the preferred design and code in a general-purpose programming language
apply selected algorithms and data structures for mechatronic or automated systems
validate programs using test cases and debug a range of errors
select and use specialist terminology in context
create a record of project development demonstrating iterative design and evaluation
develop and apply test criteria for components of a mechatronic and/or automated system
validate algorithms and programs through tracing and test cases.
	Learning intention
Work to produce and implement a project over 8 weeks.
Build a mechatronic system model and algorithms to code the system in a programming language.
Manage, document and explain work practices during development of the project.
Use an iterative approach and apply computational, design and systems thinking to the solution.
Develop and apply test criteria for components of a mechatronic and/or automated system.
Success criteria
· I can build a mechatronic system using the preferred design.
· I can build a mechatronic system using the preferred code.
· I can design, produce and evaluate algorithms and implement them in programming language.
· I can select and use specialist terminology.
· I have the skills to create a record of project development and manage a project using an iterative approach.
· I can propose software and hardware modifications to increase the effectiveness of a mechatronic and/or automated system.
· I have developed the skills to validate algorithms and programs through tracing and test cases.
Teaching and learning activity
[bookmark: _Toc99973752]Teacher provides an overview of the skills and timeline in producing and implementing their project.
For an autonomous vehicle, the breakdown of lessons could include:
Week 10 – induction to safety and building a chassis
Weeks 12 and 13 – coding activities to investigate speed, range and manoeuvrability of servo motors and the H-bridge
Week 14 – refining and using the ultrasonic sensor to measure and respond to data input
Week 15 – testing under environmental conditions
Weeks 16 and 17 – exploring expansion, including adding a camera for advanced data input
Week 18 – final refinement of their code to ensure their system emulates the needs of the envisioned user.
Teacher explains the context of the project is to investigate a real-world problem or need that can be solved by mechatronic and/or automated systems. This includes breaking the system down into manageable parts and interviewing stakeholders to identify their needs.
Teacher prepares students for induction in the safe use of required tools and equipment by students, according to school processes.
Students complete any required safety tests and watch demonstrations. This project may include soldering components.
Students physically assemble their model and test these components.
Teacher explains common issues like syntax error with coding or electrical components being incorrectly connected.
Teacher-led discussion on problem-solving techniques and recording all aspects of the development in the record of project development.
Teacher demonstration on how an H-bridge (for example, LN980) controls actuators such as 2 direct current (DC) motors to create movement of a vehicle model.
Students code a microcontroller to operate an H-Bridge and see how these are used to control movement of 2 DC motors connected to wheels.
Students can then model a simple vehicle, that with additional sensors, could emulate an autonomous vehicle.
Students perform a series of challenges that increase in difficulty to enhance their knowledge of working and programming their model.
Students program their model to face a series of challenges such as drive straight, take corners, loop, detect obstacles, avoid crashes and rescue.
Students continue to create a physical prototype that includes the microcontroller and required components using appropriate tools and equipment, based on pseudocode and code they have researched, adapted and/or developed.
Using iterative design, students may face challenges to program and control their model as envisioned. Students may look to code more efficiently or perform test cases to improve reliability of the physical model.
Further knowledge acquired may see students redevelop their initial idea and seek advancement from their proposed concept.
Students adapt and change their model by adding on additional components and refining their code to emulate the needs of the envisioned user.
Students improve and optimise their programming of physical code.
Students assess what they know, what they need to know and how they might bridge any gaps in understanding that exist.
Students record steps through the project in their record of project development.
	Students work individually and collaboratively on Assessment task 2 under the guidance of their teacher to create a prototype and working model.
Students receive ongoing formative feedback and summative feedback through Assessment task 2.
Students complete any required safety tests.
Students demonstrate practical skills, safely using appropriate tools, equipment and techniques to produce a working prototype that reflects the planning undertaken in the research and planning stages and Assessment task 1.
Students will be able to record their key learning events or activities using a procedural recount called the record of project development.
Students will demonstrate the impact of work practices by making judgments about what has happened and what they still need to understand.
Students can design, produce and evaluate algorithms and implement them in programming language.
Students can choose their preferred code and use trouble shooting techniques such as desk checking to eliminate errors.
Students demonstrate and record an iterative prototyping process until a workable design is achieved.
Students will record their mechatronic model as they test their algorithms and explore their system which has been broken into various components (such as the microcontroller, coprocessor, sensors and actuators) to demonstrate their iterative approach to coding, and learn how to control precision and automation.
Students can propose software and hardware modifications to increase the effectiveness of a mechatronic and/or automated system.
Learning can be enhanced using a physical challenge mat to emulate an environment or world the model is operating in.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Ensure all students understand both technical and culturally-based terms.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315669]Week 19
Table 8 – week 19  – testing and evaluating lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-COL-01
CT5-THI-01
Content:
Students:
evaluate their own project and that of their peers using predetermined functional and non-functional requirements.
	Learning intention
Learn how to test and evaluate students’ own project and that of their peers.
Success criteria
I can examine functional and non-functional requirements and evaluate these in multiple projects.
Teaching and learning activity
Teacher explains to the class that students will showcase their final project and go through self and peer review.
Students participate in self and peer review through a showcase of student projects looking at the functional and non-functional requirements of the project.
Students can be guided to give peer feedback.
Students collaborate to develop a verbal presentation for the project evaluation, where each member presents the key information as part of their role in the team. The presentation can also include their video journal of their system completing challenges or testing data.
Teams of students present their project evaluation to the class and receive feedback.
	Students can evaluate their own project and their peers against functional and non-functional requirements.
Students can showcase their completed project.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315670]Week 20
Table 9 – week 20  – testing and evaluating lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation/ adjustments
	Registration and evaluation notes

	Outcomes:
CT5-COL-01
CT5-THI-01
Content:
Students:
explore careers in mechatronic and automated systems design, production, installation or maintenance.
	Learning intention
Investigate careers in the field of mechatronic and automated systems.
Success criteria
· I can research and explore careers in mechatronic and automated systems design, production, installation or maintenance.
Teaching and learning activity
Teacher explains the vast number of pathways into the industry, with a focus on tertiary education. Explain the competitive nature of the industry and the prevalence of small start-up companies.
Teacher shows a range of career profile videos including entrepreneurial skills (5:15) and presents What's it like to be a Mechatronic Engineer? (2:27).
Students investigate various job search websites and create a table of research showing job description, pay and education requirements.
Students classify researched careers into automated systems design, production, installation or maintenance.
	Students can recall different types of mechatronic careers and describe the pathways into the Australian industry.
Students can research careers and look at current job advertisements to understand tertiary education requirements and experience needed to apply for positions.
Students can document a range of current jobs available after completing further education.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check understanding of concepts.
Include multiple opportunities to respond, for example:
verbally
individually
partner turn and talk.
non-verbally
gesture
response cards.
	




[bookmark: _Toc135315671]Additional information
For additional support or advice, contact the Technological and applied studies (TAS)  curriculum team by emailing TAS@det.nsw.edu.au.
[bookmark: _Toc112681292][bookmark: _Toc135315672]Further implementation support
[bookmark: _Toc112681293]Curriculum design and implementation is a dynamic and contextually-specific process. The department is committed to supporting teachers to meet the needs of all students. The advice below on assessment and planning for the needs of every student may be useful when considering the material presented in this sample program of learning.
[bookmark: _Toc135315673]Assessment for learning
Possible formative assessment strategies that could be included:
Learning intentions and success criteria assist educators to articulate the purpose of a learning task to make judgements about the quality of student learning. These help students focus on the task or activity taking place and what they are learning, and provide a framework for reflection and feedback. Online tools can assist implementation of this formative assessment strategy.
Eliciting evidence strategies allow teachers to determine the next steps in learning and assist teachers in evaluating the impact of teaching and learning activities. Strategies that may be added to a learning sequence to elicit evidence include all student response systems, exit tickets, mini whiteboards (actual or digital), hinge questions, Kahoot, Socrative, or quick quizzes to ensure that individual student progress can be monitored and the lesson sequence adjusted based on formative data collected.
Feedback is designed to close the gap between current and desired performance by informing teacher and student behaviour (AITSL 2017). AITSL provides a factsheet to support evidence-based feedback.
Peer feedback is a structured process where students evaluate the work of their peers by providing valuable feedback in relation to learning intentions and success criteria. It can be supported by online tools.
Self-regulated learning opportunities assist students in taking ownership of their own learning. A variety of strategies can be employed and some examples include reflection tasks, Think-Pair-Share, KWLH charts, learning portfolios and learning logs.
The primary role of assessment is to establish where individuals are in their learning so that teaching can be differentiated and further learning progress can be monitored over time.
Feedback is one of the most powerful influences on student achievement. Feedback that focuses on improving tasks, processes and student self-regulation is the most effective. Students engaging with feedback can take many forms including formal, informal, formative, summative, interactive, demonstrable, visual, written, verbal and non-verbal (CESE 2020a).
[bookmark: _Toc112409495][bookmark: _Toc135315674]Differentiation
Differentiated learning should be enabled by differentiating the teaching approach to content, process, product and the learning environment. For more information on differentiation go to Differentiating learning and Differentiation.
When using these resources in the classroom, it is important for teachers to consider the needs of all students in their class, including:
· Aboriginal and Torres Strait Islander students. Targeted strategies can be used to achieve outcomes for Aboriginal students in K-12 and increase knowledge and understanding of Aboriginal histories and culture. Teachers should use students’ Personalised Learning Pathways to support individual student needs and goals.
· EAL/D learners. EAL/D learners will require explicit English language support and scaffolding, informed by the EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progression. In addition, teachers can access information about supporting EAL/D learners and literacy and numeracy support specific to EAL/D learners.
· Students with additional learning needs. Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning. Subject specific curriculum considerations can be found on the Inclusive Practice hub.
· High potential and gifted learners. Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners helps teachers to identify and target areas for growth and improvement. In addition, the Differentiation Adjustment Tool can be used to support the specific learning needs of high potential and gifted students. The High Potential and Gifted Education Professional Learning and Resource Hub supports school leaders and teachers to effectively implement the High Potential and Gifted Education Policy in their unique contexts.
All students need to be challenged and engaged to develop their potential fully. A culture of high expectations needs to be supported by strategies that both challenge and support student learning needs, such as through appropriate curriculum differentiation (CESE 2020a).
[bookmark: _Toc1022999069][bookmark: _Toc112409496][bookmark: _Toc135315675]Support and alignment
Resource evaluation and support: all curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance and effectiveness. For additional support or advice, contact the TAS curriculum team by emailing TAS@det.nsw.edu.au.
Alignment to system priorities and/or needs: School Excellence Policy, School Success Model.
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Teaching Standards: this resource supports teachers to address Australian Professional Teaching Standards 3.2.2, 3.3.2.
Consulted with: Curriculum and Reform and subject matter experts
NSW syllabus: Computing Technology 7–10
Syllabus outcomes: CT5-DPM-01, CT5-COL-01, CT5-EVL-01, CT5-OPL-01, CT5-THI-01.
Author: TAS, Curriculum Secondary Learners, Curriculum Reform
Publisher: State of NSW, Department of Education
Resource: Program of learning
[bookmark: _Hlk112245591]Related resources: further resources to support Computing Technology 7–10 can be found on the TAS curriculum page.
Professional learning: relevant professional learning is available through the TAS statewide staffroom.
Creation date: 2022
Rights: © State of New South Wales, Department of Education.
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