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[bookmark: _Toc112681287][bookmark: _Toc213926364]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 or school processes.
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Hlk112408586][bookmark: _Hlk112408794]The NSW Education Standards Authority (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.
School leaders and teachers should refer to Equipment Safety in Schools, Animals in Schools, and Chemical Safety in Schools for current information on safety and safe working practices.


[bookmark: _Toc213926365]Overview
Description: this blended program of learning addresses the Digital and communication technologies and Engineering technologies and systems focus areas. The lessons and sequences in this program of learning are designed to allow students to develop their practical skills in line with their digital and engineering knowledge.
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. 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.
[image: 8 segments of explicit teaching strategies surround the 4 enabling factors. These surround the teaching and learning cycle. ]

[bookmark: _Toc112681290][bookmark: _Toc213926366]Outcomes
A student:
explains relationships between sustainability, design and production TE4-SDP-01
describes the practices and processes of designers and producers TE4-PDP-01
explains how materials, systems and components contribute to solutions TE4-MSC-01
applies processes in the planning, management and production of projects TE4-PPM-01
communicates and evaluates design ideas and solutions TE4-DES-01
selects and safely uses tools, materials, technologies and processes TE4-SAF-01
demonstrates technological literacy to safely interact in digital environments TE4-DIG-01
uses data and digital systems to code, design and produce projects TE4-DIG-02
Technology 7–8 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2023.


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: _Toc213926367]Lesson sequence and details
[bookmark: _Toc213926368]Weeks 1 to 2
Table 1 – Weeks 1 to 2 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-DES-01
Content
Students:
Outline factors affecting the design of engineered systems
Explore engineered solutions that address societal needs and contribute to sustainability
	Learning intentions
We are learning to:
understand the challenges people face when finding parking and using public transport
clearly define a problem by considering who is affected, what the problem is and why it matters.
Success criteria
We can:
explain how parking and public transport challenges and solutions are important for sustainability
write a clear and concise problem definition.
Teaching and learning activity
Describe a scenario of trying to use public transport to avoid driving into congested metropolitan centres while trying to quickly find free or cheap parking.
Students recall experiences of (their family) trying to find a parking spot in a multilevel car park.
Students share their thoughts on challenges they faced. Next, have students share experiences related to accessing public transport. Encourage students to describe any difficulties that could be encountered.
As a class, review shared responses. Collate key points on the board to visualise common themes.
Provide overview of the unit, outlining the sequence of activities and assessment.
Consider this statement: ‘Real time data makes travelling and parking easier’.
Consider this question: ‘How can we design a better parking system to improve the experience of using public transport?’
Introduce students to an engineering design process, focusing on 2 stages: Define and Identify. Explain how these processes help accurately frame the problem.
Present students with a scenario related to Park&Ride, for example, a person opting for public transport to commute and still needing to find a parking space near a train station. Guide students to consider:
Who is affected?
What is the problem?
Why is it important to solve?
Students work individually or in pairs to define the problem to solve regarding parking and public transport. Review class’s problem definitions to ensure clarity and consistency in the problem statement.
	Students can produce written problem statements that explicitly identify who is affected, clearly describe the problem, and explain why solving it matters. Statements show thoughtful understanding of the context.
Students can explain how parking and public transport relate to environmental sustainability.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimodal examples and check for understanding of concepts.
Provide images, diagrams or videos illustrating parking scenarios and public transport systems to support comprehension.
Provide sentence starters for problem definitions, for example, ‘The problem is …’, ‘This affects… because …’, ‘It is important to solve because …’
Pre-teach key vocabulary before the activity, for example, ‘problem definition’, ‘public transport’, ‘sustainability’.
Provide examples of a well-written problem definition.
Provide a glossary, allowing the use of bilingual dictionaries for new terminology, and use visuals where appropriate.
	

	Outcome
TE4-DES-01
Content
Students:
Outline factors affecting the design of digital solutions
Outline factors affecting the design of engineered systems
Explore engineered solutions that address societal needs and contribute to sustainability
Apply design and systems thinking to assess ideas and develop quality solutions
Use graphical communication techniques to present ideas for products and systems
	Learning intentions
We are learning to:
understand the concept of a user journey and how it applies to Park&Ride services
identify and describe key components and steps involved in Park&Ride.
Success criteria
We can:
explain what a user journey is and describe its key steps when interacting with a service or product
outline the main stages of a Park&Ride user experience
create a visual map of the user journey for a Park&Ride commuter.
Teaching and learning activity
Consider this question: ‘What are the challenges and opportunities in developing Park&Ride options that enhance public transport efficiency and sustainability across NSW?’
Explain the concept of a user journey, highlighting that it describes steps a person takes when interacting with a service or product.
Provide a general overview of Park&Ride infrastructure and outline current processes.
Students reflect on own experiences with access to parking stations, parking issues and public transport.
Assign either the entire user journey or just a part of it to each group. For example:
finding a parking station
arriving at the parking station
entering
transferring to public transport
validating (or paying) and leaving.
Using large sheets of paper, sticky notes and markers (or digital tools), groups create a visual map of the entire user journey for a commuter looking for and using a Park&Ride station (or their assigned part(s) of the user journey).
Students identify points in the journey where efficiency and convenience/experience are important, for example:
accurate information
validating travel
reliability of public transport.
As a class, share and discuss user journey maps to explore how these could help improve the overall Park&Ride experience.
	Students can create comprehensive and logically sequenced visual maps that clearly illustrate each step in the user journey.
Students correctly use terms like ‘user journey’ appropriately in explanations.
Students begin to think like engineers and/or designers by identifying design priorities and constraints, based on shared journey maps and discussions.
Students can propose relevant opportunities or solutions to improve efficiency and user experience.
	Pre-teach key vocabulary before the activity, for example, ‘user journey’, Park&Ride’, ‘validating’, and ‘public transport’. Use visuals and real-life examples to reinforce meaning.
Provide simpler, clearly structured user journey segments to groups or individuals who need more scaffolding, breaking tasks into smaller steps.
Provide sentence starters during user journey map creation (or discussions) to support language and organisation of ideas.
Allow students to demonstrate understanding not only through writing or speaking but also by drawing, creating diagrams or using role-play.
Provide examples of user journey maps and templates.
	

	Outcomes
TE4-SDP-01
TE4-PPM-01
Content
Students:
Describe products, systems and technologies developed by engineers and manufacturers
Explore engineered solutions that address societal needs and contribute to sustainability
Evaluate engineering technologies and systems developed to improve sustainability
	Learning intention
We are learning to:
explore how engineered systems address societal needs and support sustainability.
Success criteria
We can:
explain the purpose of engineered systems in society.
Teaching and learning activity
Explain to students that throughout the unit they will learn new terminology and students can continually add to their glossary.
Activate prior knowledge through Think-Pair-Share activity.
Where have you seen boom gates used?
Why were they used?
What engineered systems are like boom gates?
Students document their thoughts and discussions.
Introduce public transport and sustainability. Brainstorm activity: Why does public transport exist?
Play Sustainable transport development in Asia and the Pacific (3:53).
Set up a jigsaw activity by dividing class into 6 small groups to respond to one of the 6 questions in the workbook.
	Think-Pair-Share responses when sharing with the group
Teacher cold calls on students to answer questions or contribute without them volunteering, encouraging active participation from all.
Exit tickets completed by students at the end of a lesson used by teacher to gauge understanding and inform future instruction.
Teacher uses a variety of observation strategies throughout the lesson.
	Use Bloom’s taxonomy to tier by challenge level.
Provide reading material of various complexities.
Adjust jigsaw activity to allow for more individualised learning.
Provide reading and/or writing scaffolds
	

	Outcomes
TE4-DIG-01
TE4-DIG-02
TE4-SAF-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Demonstrate safe practices when using and developing digital and communication technologies
Use data and digital systems to code, test and evaluate design ideas and quality solutions
	Learning intentions
We are learning to:
connect a microcontroller to a computer and set up the programming environment
write and upload basic code to control LEDs on the microcontroller.
Success criteria
We can:
correctly connect the microcontroller to a computer and open the programming software
write, upload and test simple code to make an LED flash.
Teaching and learning activity
Review the scenario discussed in the previous lesson and explain how students will develop a component of a smart parking system as part of the project.
Introduce the microcontroller to be used in the project. Demonstrate how to connect it to a computer and launch required programming software.
Show students how to set up their workspace for programming.
Demonstrate typing example code to make built-in LED flash, then upload code to the microcontroller. Explain each section of code and its function.
Students type the same example code and then upload it to their microcontroller and confirm that built-in LED flashes as expected.
Lead a class discussion on how to modify the script to make a second LED flash simultaneously and then alternating.
Encourage students to think about how different flashing LED patterns could relate to their smart parking system design.
	Students can correctly connect the microcontroller to a computer and open the required programming software.
Students can independently write, upload and run code that makes the built-in LED flash as expected without errors.
Students can clearly explain the function of each part of their code, demonstrating understanding beyond rote copying.
Students can articulate how different LED flashing patterns could be useful in the smart parking system.
Students can propose and justify creative or practical ways to use LED patterns within their smart parking project, showing transfer of learning.
Students’ work shows progression from following instructions to independently adapting and extending code.
Students can modify the code to control 2 LEDs with different flashing patterns (simultaneous and alternating) and can explain how their code works.
	Provide simpler starter code templates for students who need more support, allowing them to focus on understanding and modifying basic parts.
Use diagrams, flowcharts and annotated screenshots to illustrate programming concepts and hardware connections.
Provide labelled wiring diagrams and step-by-step guides for hardware setup.
Pre-teach key vocabulary related to the lesson (for example, microcontroller, upload, LED, program, code, function). Use visuals and real objects where possible.
Repeat and rephrase instructions; check for understanding frequently.
Use diagrams and images to support comprehension of abstract programming concepts.
	


[bookmark: _Toc112681291]

[bookmark: _Toc213926369]Weeks 3 to 4
Table 2 – Weeks 3 to 4 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-DES-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Outline factors affecting the design of digital solutions
Identify the characteristics and properties of components in engineered systems
Describe products, systems and technologies developed by engineers and manufacturers
Outline factors affecting the design of engineered systems
Select components, technologies and systems to make engineering solutions and projects
	Learning intentions
We are learning to:
explain the function and components of boom gates within parking stations
distinguish between DC motors and positional servos.
Success criteria
We can:
explain what a boom gate is and why it is used in parking stations
list the good and bad things about using DC motors and servos in boom gates
compare DC motors and positional servos as actuator options.
Teaching and learning activity
Activate prior knowledge by checking what students already know about controlling vehicle movement and safety in everyday environments, like traffic lights.
Explain what a boom gate is and its purpose of controlling vehicle entry/exit in Park&Ride systems.
Outline main components of a boom gate system:
barrier arm
housing cabinet
drive system
control system
safety features
access control integration
mounting.
Students identify components on a diagram.
Outline common safety features found in boom gates, and explain why they are critical, for example:
automatic stop if an obstruction is detected
emergency manual release mechanisms.
Guide class discussion on defining essential requirements of a boom gate, for example:
smooth open and close movements
stop at specific positions
respond quickly.
Activate students’ prior knowledge by recalling previous learning about microcontrollers and sensors.
Define the term ‘actuator’, then present DC motors and positional servos as 2 examples.
Demonstrate the function of a small motor so students can make observations. Follow with a demonstration of a positional servo. (Show physical examples or videos of each.)
Guide class discussion on advantages and disadvantages of using DC motors versus positional servos for boom gate design and construction.
Students create a table and record advantages and disadvantages of using DC motors or servos in a boom gate.
To reduce complexity and be more affordable, the proposed model and sample code uses a positional servo.
Explain that the next lesson will focus on coding the servo to control the open/close movement of a model boom gate.
Review the main learning points.
Extension (optional)
Pose this question to students: ‘What might happen if the safety mechanism on a boom gate fails to work properly?’
	Students can confidently identify all main boom gate components on diagrams and explain their specific functions in their own words.
Students can explain why safety features like automatic stop and emergency release are critical in boom gates.
Students can articulate why safety features such as automatic obstruction stops and emergency releases are essential, providing real-world examples or scenarios.
Students can correctly define the term ‘actuator’ and differentiate between DC motors and positional servos, including their operational principles.
Students can justify the choice of a positional servo for the model boom gate, linking this choice to factors like complexity, cost and functionality.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Use labelled diagrams, photos and videos to support explanations of boom gate components and actuator functions.
Break down explanations into smaller, manageable parts and check for understanding frequently.
Allow students to physically interact with motors, servos and boom gate models where possible to support learning.
Provide partially completed comparison tables or sentence starters to support students in organising their thoughts.
Pre-teach key vocabulary terms such as ‘actuator’, ‘obstruction’ and ‘flowchart’ before the lesson with visuals and examples.
Use frequent formative checks such as thumbs up/down, exit tickets or quick quizzes to gauge comprehension.
	

	Outcomes
TE4-DIG-01
TE4-SAF-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Explain how force, motion and energy apply to engineered systems
	Learning intentions
We are learning to
correctly connect a servo motor to a microcontroller
control a positional servo motor using code and PWM signals.
Success criteria
We can:
correctly connect a servo motor to the microcontroller
write or modify code to move a servo motor to specific angles.
Teaching and learning activities
Briefly review the purpose of a (positional) servo and outline the task of writing Python code to control the servo’s position.
Demonstrate how to connect the servo to the microcontroller and highlight important points about power and wiring.
Explain key components of sample code, including how the servo measures distance and outputs data. Provide an explanation (high level only) of the relationship between angle of servo and PWM signal values (either duty cycle or pulse width can be used).
Demonstrate the code to move the servo to specific angles, for example:
0°
90°
180°.
Guide students to copy the provided code for the servo onto their computers, connect the servo and test the code to verify the servo is connected correctly and the code operates as expected. Troubleshoot any issues that arise during this process.
Students independently modify (or write new) code to control a range of servo positions.
Students experiment with changing variables to obtain different angles and delays.
Students share observations about servo movement, including whether it is a smooth movement or sharp uneven movements.
Review key concepts from the code examples and outline next steps in project.
	Students can correctly connect a servo to a microcontroller.
Students can successfully write or modify code that moves a servo shaft or horn to specified angles.
Students can correctly explain, either verbally or in writing, the basic relationship between PWM signal values and servo angle.
Students can successfully run their code and demonstrate the servo moving as expected.
Students can describe movement characteristics and note whether servo moves smoothly or unevenly.
Students can successfully change code to test different positions and speeds of the servo.
	Pre-teach key vocabulary related to coding, electronics and servo control with word banks and bilingual glossaries.
Provide partially completed code or guided step-by-step instructions.
Supply code templates or snippets that students can customise.
Use visual aids, diagrams and labelled pictures to support understanding of servo wiring, coding concepts and PWM signals.
Provide checklists or flowcharts to guide the troubleshooting process.
Provide interactive simulators for servo control coding to allow practice without need for physical hardware.
	

	Outcomes
TE4-SDP-01
TE4-PPM-01
Content
Students:
Use graphical communication techniques to present ideas for products and systems
Explain how force, motion and energy apply to engineered systems
Investigate engineered systems created by Aboriginal and Torres Strait Islander Peoples
	Learning intentions
We are learning to:
describe the 3 orders of levers and their mechanical functions
explain significance of the Woomera as a lever innovation.
Success criteria
We can:
explain when to use different levers.
Teaching and learning activities
Activate prior knowledge by asking students how a bike moves, stops and steers.
Introduce force motion and energy, providing tangible examples of each for students and explain the role of each in engineered systems
Optional video to aid introduction – Newton's 3 Laws, with a bicycle (3:32)
Students read Force, motion and energy passage in the workbook prior to completing the table provided. Pause at regular intervals to workshop solutions and check for understanding and provide feedback.
To activate prior knowledge, ask students, ‘Can you name any simple machines or tools that help you lift or move things easier?’
Introduce the 3 orders of levers. Tangible examples can be demonstrated to students and provide time for students to use them. For example, a claw hammer removing a nail is a first order lever.
Students watch Simple Machines: Levers (2:43) and complete the Levers table in the workbook. Some students may need specific instructions on sketching.
Using students’ prior knowledge of levers, teacher explains how a Woomera works. 
Students read the passage about the Woomera and complete questions in the workbook. Prior to student responses, teacher discusses with class the passage and model a sample response.
Practical learning experience. to show the significance of the Woomera innovation, provide students with an opportunity to throw tennis balls with and without a tennis ball launcher. Discuss as a class the differences and the reasons why the ball goes further when thrown with a tennis ball launcher.
	Teacher uses
Cold call
Exit tickets
Observation.
Students accurately fill in table based on the video content, showing understanding of lever orders.
Students’ clear and labelled drawings demonstrate comprehension.
Students’ correct and thoughtful responses show application of lever knowledge.
Students have active involvement in the tennis ball throwing exercise with and without the launcher.
Students can share insightful observations on why the tennis ball travels further with the launcher, linking to lever mechanics.
	Provide reading material of various complexities.
Provide step-by-step instructions and labelled diagrams for sketching levers in the workbook.
Ask students to design their own simple machine using lever concepts.
Provide video, diagrams, physical models and written texts.
	

	Outcomes
TE4-DIG-01
TE4-SAF-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Explain how force, motion and energy apply to engineered systems
	Learning intentions
We are learning to
build a working model of a boom gate using a servo motor
write and modify code to control a servo to open and close a boom gate arm.
Success criteria
We can:
assemble a boom gate model with a servo and barrier arm correctly attached
write (or modify) code to move servo between open and closed positions.
Teaching and learning activities
Activate prior knowledge about forces and how they apply to boom gate arms. Recap the previous lesson briefly.
Explain the goal of this lesson: to build a physical boom gate prototype using a servo and write code that opens and closes the gate.
Show the key components: microcontroller, servo motor, servo horns (demonstrate 3 common types) and materials for boom gate arm and mounting base.
Explain how the boom gate arm attaches securely to the servo horn. Discuss options for mounting the servo firmly to the base to ensure stability and correct alignment for typical arm movement.
Discuss practical limits for boom gate arm’s length (and/or weight) to avoid mechanical strain on the servo.
Students build a low-fidelity prototype that incorporates a positional servo.
Briefly review servo angle positions, for example:
0° = gate closed
90° = gate open.
Servo angle positions are dependent on orientation of servo body.
Show example code for moving the servo to specific angles. Explain how to modify parameters in the code to adjust timing and speed of movements if needed.
Guide students to write or modify code that:
initialises the servo
moves servo to open position
pauses for a set time
moves servo to closed position
pauses
repeats the opening and closing sequence.
Students test their prototypes with code to evaluate performance.
Observe and troubleshoot issues like:
servo not moving or stalling
boom gate arm hitting obstacles
not fully opening/closing
mechanical instability of the servo mounting.
Lead class discussion on performance of student prototypes.
Students share insights and challenges they encountered during the testing phase. Connect this to the forces previously learned about and how these affect the servo movement and mechanical design.
Emphasise the importance of integrating both coding and mechanical setup for successful operation.
Pose the design challenge question: ‘How could you redesign the boom gate arm or its movement mechanism to ensure it clears the low ceiling of a parking station when fully open, while still reliably blocking vehicles when closed?’
	Students can successfully build a boom gate model where the servo reliably opens and closes the arm according to their code.
Students can write or modify code that correctly moves the servo between open and closed positions with appropriate pauses, and repeats the sequence.
Students can explain how changing parameters (like speed) affects the boom gate operation.
Students can identify and explain how forces acting on the boom gate arm influence the design and servo operation.
Students can accurately identify the root causes of issues like unstable servo mounting and apply appropriate solutions to fix these problems effectively.
Students can articulate the reasoning behind their solutions, demonstrating understanding of mechanical forces and coding logic.
Students can explain how forces previously learned about influence the servo’s ability to move the boom gate arm and how this informed their design choices.
Students show awareness of the mechanical limits (arm length/weight) and how these impact servo performance.
Students can create sketches, annotations or verbal explanations proposing realistic adaptations to the boom gate design that solve the height clearance issue while maintaining gate function.
	Provide pre-written code samples that students can modify rather than write the whole code by themselves.
Use diagrams and labelled images extensively to support comprehension of hardware setup.
Pre-teach technical vocabulary before the lesson and revisit it throughout activities.
	




[bookmark: _Toc213926370]Weeks 5 to 6
Table 3 – Weeks 5 to 6 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-SDP-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Outline factors affecting the design of engineered systems
Select components, technologies and systems to make engineering solutions and projects
	Learning intentions
We are learning to:
understand the role of sensors in automated systems such as boom gates
evaluate different sensor types for suitability in a boom gate prototype
design a sensor-based system to control a boom gate safely and reliably.
Success criteria
We can:
explain how sensors detect vehicles and control boom gate actions
compare advantages and disadvantages of various sensor types
propose appropriate sensors and design considerations for a boom gate prototype.
Teaching and learning activity
Prompting question: ‘How would you design a system to ensure the boom gate only opens when it is supposed to?’
Activate prior knowledge by reviewing previous lesson’s activity on coding the prototype boom gate. Connect this to real-world boom gates.
Describe what a sensor is and their role in automation.
Discuss specific functions sensors perform in a boom gate system, like detecting vehicle presence, activating the servo (motors) and ensuring safety.
Outline sensor requirements for this context, including:
reliable vehicle detection
operation in various weather conditions
low power consumption
ease of interfacing with a microcontroller
cost-effectiveness and durability.
Present sensor options suitable for a boom gate:
Infrared (IR) sensors— detect proximity
Ultrasonic sensors — measure distance via sound waves
Inductive loop sensors — detect metal vehicles through magnetic fields
Light sensors or laser sensors — detect vehicle interruption
Pressure sensors — detect vehicle weight on platform.
Present advantages and disadvantages of each sensor type in relation to the boom gate prototype, considering factors such as:
accuracy
sensitivity
range
power consumption
environmental influences.
Guide students to consider which sensors might suit their prototype models based on initial research and design needs. Discuss how sensor input can control the servo opening and closing the boom gate, including basic setup considerations such as sensor placement and wiring.
As a class consider design constraints, for example:
safety
reliability
cost and availability of parts
power and wiring requirements
environmental conditions (simplified for the prototype).
Conclude discussion by deciding which sensors are most suitable for the prototype based on these considerations.
Record ideas on the board for future reference.
Recap the key learning points to consolidate understanding.
	Students can explain how sensors function within an automated boom gate system to detect vehicles and activate servos safely.
Students can compare and contrast various sensor types based on accuracy, sensitivity, range, power consumption and environmental suitability.
Students can articulate advantages and disadvantages of different sensors.
Students can incorporate safety, reliability and practical considerations into their sensor and system design decisions.
Students can propose appropriate sensor types and justify their suitability for the prototype boom gate model.
Students describe how sensor input controls the servo motor actions, showing connection between hardware and code logic.
Students can produce clear diagrams showing sensor placement, wiring, and integration with the boom gate and microcontroller.
Students suggest improvements or identify potential issues with sensor choices, demonstrating evaluative thinking.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Use videos, animations and diagrams to explain sensor functions and system design.
Use graphic organisers (for example, comparison charts, PMI tables) to help students organise information about sensors and design constraints.
Provide scaffolding through guided questions to help students step-by-step analyse sensor options and design implications.
Use sentence starters to help students structure their explanations or reflections.
	

	Outcomes
TE4-DIG-01
TE4-DIG-02
TE4-SAF-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Explain how force, motion and energy apply to engineered systems
	Learning intentions
We are learning to
connect an IR sensor to a microcontroller
write code to read the IR sensor values and use it to control servo movement.
Success criteria
We can:
correctly connect an IR sensor to the microcontroller
write or modify code to read sensor signals
use sensor readings to control a servo motor.
Teaching and learning activity
Activate prior knowledge from previous lessons on coding microcontrollers to:
make LEDs blink
control a servo.
Show a physical IR sensor module (or enlarged images for better visibility). Explain its parts (emitter and receiver) and why the IR sensor is useful for detecting when a car or object is close to the boom gate.
Demonstrate how to connect the IR sensor to the microcontroller, noting importance of correct wiring to avoid damage or incorrect readings. Show a wiring diagram or photos with labelled connections.
Guide students to connect the IR sensor to their microcontroller.
Explain the concept of reading digital sensor input: HIGH/LOW or 1/0 depending on object presence. Explain key parts of sample code.
Demonstrate running the IR sensor code.
Guide students to type or copy the sample code and run it on their microcontroller.
Students observe how the sensor reading changes when an object is near or far from the sensor.
Explain how to use the sensor reading in decision-making (if-else statements) to trigger servo movement.
Show sample code combining sensor reading and servo control:
If sensor detects object, write servo to open position.
Else, write servo to closed position.
Guide students to modify their code to implement this behaviour.
Students test and observe servo movement in response to sensor input. Troubleshoot any issues that arise during this process.
Recap key learning points.
	Students can correctly connect an IR sensor to the microcontroller.
Students can independently connect the IR sensor correctly to the microcontroller and explain the purpose of each wire and pin involved.
Students can write or modify code to read digital signals from the IR sensor.
Students can produce working code that reads the IR sensor input and controls the servo motor accordingly, with clear comments explaining each part of the code.
Students can explain how if-else statements use sensor data to make decisions in the program.
Students can clearly use if-else statements in their code to respond to sensor input and articulate how the code makes decisions based on sensor data.
Students can observe, record and explain changes in sensor readings as objects move near or away from the sensor, showing understanding of how the sensor works in practice.
Students can demonstrate their ability to link sensor input with servo movement, explaining the relationship between sensing an object and the gate opening or closing.
Students demonstrate logical problem-solving steps to identify and fix wiring or coding issues.
Students can modify variables or code logic to change how the sensor or servo behaves.
	Provide a bilingual or illustrated glossary of key terms related to sensors and coding.
Provide videos or animations demonstrating sensor operation and coding concepts to reinforce understanding.
Check for understanding frequently using thumbs-up/thumbs-down, quick quizzes or concept maps to assess comprehension and clarify understanding.
Provide partially completed code templates with comments to guide students in coding tasks.
Pre-teach key technical terms (for example, ‘sensor’, ‘emitter’, ‘receiver’, ‘input’, ‘output’, ‘servo’, ‘if-else statement’) before the lesson using visuals and simple definitions.
Allow students to test code in simulation software (if available) before hardware implementation to reduce frustration.
Provide different levels of coding tasks:
Basic: copy and run sample code to read sensor values
Intermediate: modify code variables such as servo angles
Advanced: extend code logic to include additional conditions or multiple sensors.
	

	Outcome
TE4-DES-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Explain how force, motion and energy apply to engineered systems
	Learning intentions
We are learning to:
enhance a working prototype of a boom gate with automated control
use sensor readings to detect approaching objects and trigger servo movements.
Success criteria
We can:
use conditional logic to open or close the boom gate automatically
write or modify code to automate the boom gate using sensor readings.
Teaching and learning activity
Activate prior knowledge by recapping previous lesson on collecting sensor readings from the IR sensor.
Explain this lesson’s goal: to enhance the boom gate prototype so that the servo-controlled barrier arm opens and closes automatically based on sensor input. Emphasise the real-world relevance of automated barriers and sensor-controlled systems.
Review existing hardware setup and suggest how the IR sensor is positioned correctly to detect approaching objects.
Explain the required logic flow:
continuously reads sensor value
define a threshold distance for detecting an object (car)
if object detected, open the boom gate
if no object detected, close the boom gate.
Review conditional programming concepts (if, else) to implement this logic.
Guide students to write (or modify) code that implements required logic flow.
Demonstrate how to:
use variables for threshold values and servo angles, making the code easy to adjust
add comments to explain each part of the code
implement simple delays if needed to ensure smooth servo movement
Students test code incrementally by:
checking sensor reading outputs
testing servo movements independently
combining sensor input and servo control to automate the boom gate.
Students test their prototypes by simulating object approach and departure, observing the boom gate’s response. Guide students to fine-tune the sensor threshold, servo angles and timing delays as needed.
Recap what students learned about integrating sensor input with servo control for automation.
Lead class discussion to preview possible extensions for the project, such as adding an LED indicator or buzzer, or implementing a timer delay before the gate closes.
	Students can write or modify code that reads IR sensor values continuously and uses conditional logic to open or close the boom gate automatically.
Students can implement comments and simple delays in code to ensure clarity and smooth servo movement.
Students can test sensor outputs and servo movements independently and then combine to achieve automation.
Students can successfully demonstrate their boom gate prototype opening and closing automatically in response to objects detected by the IR sensor.
Students can produce clear, logically structured code.
Students show evidence of testing code in stages (sensor only, servo only, combined system).
Students can verbally or in writing explain how their code works.
Students assemble the boom gate prototype with correct mounting of servo and sensor, showing understanding of mechanical constraints and sensor placement for reliable operation.
Students can demonstrate awareness of real-world applications and engineering considerations.
	Break down tasks into smaller, clear, step-by-step instructions.
If appropriate, use block-based coding environments to reduce syntax barriers.
Provide starter code templates or pseudocode to guide students.
Use visual aids or diagrams for sensor threshold and servo positions.
Challenge students to add features such as a timer delay before closing the boom gate, or implementing an LED indicator.
Pre-teach key technical terms (for example, ‘servo’, ‘threshold’, ‘sensor’, ‘conditional logic’) before the lesson, using visuals and simple definitions.
Provide labelled diagrams, pictures and flowcharts illustrating the hardware setup and program logic.
	

	Outcome
TE4-DIG-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Explain how force, motion and energy apply to engineered systems.
	Learning intentions
We are learning to
identify and test an alternative sensor type to control a servo-driven boom gate
write or adapt code to automate the boom gate using a new sensor.
Success criteria
We can:
explain how the new sensor works and how it differs from the IR sensor
write or adapt code to read the sensor data and control the servo accordingly.
Teaching and learning activity
Activate prior knowledge about sensors and how sensor readings can be used as inputs to control outputs such as servo movement.
Briefly review the previous lesson where the IR sensor was used to detect proximity and trigger boom gate’s servo.
Explain the goal: to explore a different sensor type to detect the gate’s environment and update the code accordingly.
Highlight the engineering design process step. Iterate by testing alternative components and modifying design/code.
Lead class discussion on how choice of sensor affects design, accuracy and reliability of the boom gate system.
Explain characteristics of new sensor type and how it works, including data it outputs, sensing range, accuracy and suitability for this application. Compare to previous sensor.
Demonstrate how to physically connect the sensor to the microcontroller.
Show and explain sample code for the new sensor:
initialising the sensor and importing any necessary libraries
reading sensor data within the main program loop
processing sensor values to decide when to move the servo.
Students copy the code samples and sensor operation by printing sensor values to a shell or serial monitor before integrating controlling servo.
Guide class discussion on what worked well and what challenges students faced.
Link the activity back to the engineering design process, emphasising testing alternatives, evaluating performance and making improvements.
Prompt students to reflect on other sensor types or enhancements they could explore in future iterations.
Wrap up with a recap of the key differences between the 2 sensors and invite students to consider real-world applications.
	Students can successfully connect and mount the new sensor on the boom gate model.
Students can demonstrate a functional prototype where the servo responds automatically and correctly to the sensor’s input, opening and closing the gate as intended.
Students write or modify code that reads sensor data cleanly and controls the servo based on logical thresholds.
Students can confirm sensor operation using a shell or serial monitor to verify sensor data.
Students can accurately compare the new sensor’s performance and characteristics to the IR sensor used previously.
Students can contribute thoughtfully to class discussions about advantages, limitations and real-world applications of different sensors.
Students are able to suggest or implement modifications to improve the sensor integration or code logic based on testing outcomes.
Students can clearly communicate their design and coding choices to peers or teachers.
Students can identify and fix common technical, syntax or logical errors in code and hardware setup.
	Provide step-by-step visual guides or annotated wiring diagrams for connecting the new sensor and servo.
Break down tasks into smaller, clear, step-by-step instructions.
If appropriate, use block-based coding environments to reduce syntax barriers.
Use scaffolded code examples with comments explaining each part.
Provide starter code templates or pseudocode to guide students.
Use visual aids or diagrams for sensor threshold and servo positions.
Pre-teach key vocabulary (for example, ‘sensor’, ‘servo’, ‘initialise’, ‘threshold’, ‘iterate’) using visuals and simple language.
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Table 4 – Weeks 7 to 8 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-DES-01
Content
Students:
Explain how force, motion and energy apply to engineered systems
Outline factors affecting the design of engineered systems
Select components, technologies and systems to make engineering solutions and projects
	Learning intentions
We are learning to:
understand what mechanical linkages are and their basic function
explore different types of linkages and how they control motion.
Success criteria
We can:
explain the key components of a linkage (links and joints)
observe and describe how motion is transmitted through linkages.
Teaching and learning activity
Activate prior knowledge by revisiting students’ understanding of forces and motion.
Introduce students to mechanical linkages, their function, types and basic principles.
Introduce the concept of mechanical linkages as assemblies of rigid links connected by joints that transmit and control motion and forces. Explain the main components: links (rigid parts) and joints (mostly pin or revolute joints).
Show simple examples of linkages, such as the four-bar linkage and slider-crank mechanism. Use physical models, animations or diagrams to demonstrate these types. Emphasise how linkages can convert motion from one type to another (for example, rotary to linear motion).
Guide students to explore simple linkage models or kits. Ask them to move the links and observe how motion is transferred through the system. Encourage students to describe what happens when one link moves – How does this affect the others? What kind of motion results?
Use images or examples of linkages in everyday machines, such as bicycle brakes, to connect theory with real-world applications.
Highlight key points: linkages control motion and are essential in machines.
Preview next lesson: applying linkages to articulated boom gates for space-saving and effective movement.
	Students actively participate in discussions about forces and motion and demonstrate recall of prior knowledge.
Students manipulate linkage models/kits and articulate how motion is transferred through the system.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide simplified diagrams and step-by-step instructions for students who need more support.
Allow advanced learners to move quickly through initial concepts and explore applications or design challenges.
	

	Outcomes
TE4-PPM-01
TE4-DES-01
Content
Students:
Apply design and systems thinking to assess ideas and develop quality solutions
Collect data and information to develop engineered solutions
Use graphical communication techniques to present ideas for products and systems
Apply engineering processes to create and evaluate prototypes and working models
	Learning intentions
We are learning to:
apply engineering processes to create and evaluate prototypes
collect information to develop engineered solutions.
Success criteria
We can:
produce and evaluate prototypes.
Teaching and learning activity
Activate prior knowledge by asking students to name any mechanical components or joints they know (for example, pivots, hinges, pins)
Show students a variety of linkage systems, asking them to think about a boom gate that needs to fold to accommodate a roof or floor above. Provide students with time to read the linkage information in the workbook.
Discuss linkage systems with the class and model sketching techniques. Produce an annotated linkage with the class through question and answer.
Students demonstrate their understanding of the text through the production of a labelled sketch and outlining the factors that could impact the size of each linkage bar.
Organise students into small groups and demonstrate producing five-bar linkage prototypes using Technics Lego, Meccano, cardboard and split pins or similar.
Students produce prototype linkages to experiment with arm length and pin locations, then evaluate and sketch each prototype.
	Students produce clear, labelled sketches of linkage systems demonstrating understanding of components and how they connect.
Students outline factors affecting linkage bar size (for example, space constraints, load, material strength).
Students actively build five-bar linkage prototypes, showing practical application of theory.
Students evaluate prototype performance and produce sketches reflecting their observations.
Students complete 4 individually created annotated sketches of folding boom gates, demonstrating design understanding and annotation skills.
	Provide written procedure or partially completed linkages to guide labelling and annotation.
Challenge students to design alternative linkage configurations or more complex folding mechanisms.
	

	Outcome
TE4-SAF-01
Content
Students:
Apply design and systems thinking to assess ideas and develop quality solutions
Collect data and information to develop engineered solutions
Use graphical communication techniques to present ideas for products and systems
Use equipment, tools, techniques, technologies and processes to develop practical skills
	Learning intention
We are learning to:
use graphical communication techniques to present ideas for engineered systems.
Success criteria
We can:
apply prototyping data to produce drawings that communicate an engineered system.
Teaching and learning activity
Connect learning by asking the class if they have ever seen a product that comes with drawings when you purchase it. 
Explain to class that drawings are a useful communication tool that engineers and designers the world over use when developing ideas.
Brainstorm key inclusions to communicate ideas in an annotated sketch.
Introduce students to the design sketch and annotation process by producing an annotated sketch with the class. Cold call on students to develop annotations.
Annotations should label arms, pins, movement and dimensions.
Students individually complete 4 annotated design sketches of a folding boom gate.
Model selection and justification using a sketch exemplar to workshop a justification with the class.
Students to select and justify their chosen design.
	Students complete 4 individually created annotated sketches of folding boom gates, demonstrating design understanding and annotation skills.
Students select and justify their chosen design.
	Provide templates or partially completed sketches to guide labelling and annotation.
Challenge students to design alternative linkage configurations or more complex folding mechanisms.
Encourage detailed annotations including materials, forces and potential failure points.
	

	Outcome
TE4-SAF-01
Content
Students:
Apply design and systems thinking to assess ideas and develop quality solutions
Collect data and information to develop engineered solutions
Apply engineering processes to create and evaluate prototypes and working models
Work collaboratively to test, modify and improve engineered solutions
	Learning intentions
We are learning to:
test and evaluate prototypes for functionality
make adjustments to improve the prototype’s performance.
Success criteria
We can:
identify issues and make effective adjustments to improve my folding boom prototype
evaluate prototypes and explain how changes impacted its performance.
Teaching and learning activity
Activate prior knowledge using the following multiple choice question.
The purpose of a prototype is to:
test if a design works
look for design flaws
fine tune design prior to production
all the above.
Demonstrate how to mark out and cut card to exact measurement in final design sketch and assemble using split pins.
Students produce their own prototype.
Instruct students to test for functionality. Brainstorm what should be considered.
Students test and evaluate their prototype. Demonstrate a variety of adjustments and the impact they have.
Students adjust their prototypes until they have a functioning folding boom.
	Students construct a functional folding boom gate prototype using accurate measurements and assembly techniques.
Students record observations and results during prototype functionality testing, demonstrating understanding of performance criteria.
Students identify design flaws or areas for improvement based on testing outcomes.
Students make purposeful adjustments to improve prototype performance, showing problem-solving skills.
Students’ prototypes achieve the intended folding and operational function by the end of the activity.
Students contribute ideas during the brainstorming session on what to consider during testing.
	Provide step-by-step written or visual instructions for marking, cutting and assembly.
Offer pre-cut materials or templates to reduce complexity.
Challenge students to document and justify multiple iterations of adjustments with reasoning.
Allow students to proceed through prototyping and adjustments at their own pace within the lesson timeframe.
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Table 5 – Weeks 9 to 10 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-DES-01
Content
Students:
Use hardware and software to design, communicate and manage the development of digital solutions
Use graphical communication techniques to present ideas for products and systems
Use materials, components, processes and technologies to develop engineering skills
Demonstrate safe practices when selecting and using tools, processes and technologies
Document design and production processes when developing projects
	Learning intention
We are learning to:
develop skills in creating 3D models and orthogonal drawings according to AS 1100 standards.
Success criteria
We can:
demonstrate basic proficiency in using CAD software.
Teaching and learning activity
Activate prior knowledge by asking students about their previous experience with digital drawing or design software (drawing apps, 3D modelling tools). Show a quick demonstration of a simple CAD tool or example drawing to connect new learning with what they already know and to spark interest.
Outline the drawing project and describe the list of parts to be modelled.
Introduce CAD software and demonstrate its use in small steps. Consider software in conjunction with needs of students when planning chunking and sequencing of instruction. The software selected should meet the school’s and students’ needs. Examples of potential use:
3D modelling of the mechanism
drawing an orthogonal to AS 1100.
Provide appropriately chunked and sequenced instructions.
Demonstrate correct procedure to create parts from a chosen design sketch using selected CAD software.
Examples of methods to be used:
changing or adjusting views such as front, top, side or isometric
selecting or creating work planes
selecting sketching tools and identifying when to use them
sketching (on planes)
extruding.
Students to complete drawings of components for their selected design for a folding boom gate.
	[bookmark: _Hlk214013273]Students can create 3D model or orthogonal drawing of a folding boom gate or its component, demonstrating correct use of software tools and adherence to standards.
Students follow chunked instructions successfully, showing progression through the CAD tasks.
Students explain their drawing process or justify design choices, demonstrating understanding of CAD functions and drawing principles.
Students’ drawings meet expected quality standards, including correct dimensions, views and annotations per AS1100.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide simplified, step-by-step written guides with screenshots or video tutorials.
Offer one-on-one or small group coaching sessions during CAD tasks.
Challenge students to create detailed annotations, dimensioning and exploded views.
Allow students to work at their own pace with checkpoints for feedback.
	

	Outcome
TE4-DES-01
Content
Students:
Use hardware and software to design, communicate and manage the development of digital solutions
Use graphical communication techniques to present ideas for products and systems
Use materials, components, processes and technologies to develop engineering skills
Demonstrate safe practices when selecting and using tools, processes and technologies
Document design and production processes when developing projects
	Learning intention
We are learning to:
develop skills in importing, positioning and assembling individual components into a complete assembly.
Success criteria
We can:
complete a fully assembled CAD model showing correct relationships between parts.
Teaching and learning activity
Activate prior knowledge by asking students to identify a range of CAD tools used in previous lesson/s.
Demonstrate to students how to create and construct an assembly drawing, pausing regularly to allow students time to import and assemble their components.
Students to complete an assembly of their selected boom gate.
	Students can create 3D model or orthogonal drawing of a folding boom gate or its component, demonstrating correct use of software tools and adherence to standards.
Students follow chunked instructions successfully, showing progression through the CAD tasks.
Students explain their drawing process or justify design choices, demonstrating understanding of CAD functions and drawing principles.
Students’ drawings meet expected quality standards, including correct dimensions, views and annotations per AS1100.
	Provide simplified, step-by-step written guides with screenshots or video tutorials.
Offer one-on-one or small group coaching sessions during CAD tasks.
Challenge students to create detailed annotations, dimensioning, and exploded views.
Allow students to work at their own pace with checkpoints for feedback.
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Table 6 – Weeks 11 to 12 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-DES-01
Content
Students:
Use hardware and software to design, communicate and manage the development of digital solutions
Use graphical communication techniques to present ideas for products and systems
Use materials, components, processes and technologies to develop engineering skills
Demonstrate safe practices when selecting and using tools, processes and technologies
Document design and production processes when developing projects
	Learning intention
We are learning to:
recognise key elements of orthogonal drawings.
Success criteria
We can:
generate and interpret orthogonal drawings.
Teaching and learning activity
Explain key components of an orthogonal drawing including view, view locations and dimensions.
Ask the class, ‘Why does the location of the views matter?’
Demonstrate creation of an orthogonal drawing including positioning views.
Students create top, front and side views of their project. Provide individual instruction as needed for key steps.
Demonstrate adding dimensions and notes.
Students add dimensions and notes to their own drawings. Provide individual instruction as needed for key steps.
	Students’ drawings meet expected quality standards, including correct dimensions, views and annotations per AS 1100.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning 
Provide simplified, step-by-step written guides with screenshots or video tutorials.
Offer one-on-one or small group coaching sessions during CAD tasks.
Challenge students to create detailed annotations, dimensioning and exploded views.
Allow students to work at their own pace with checkpoints for feedback.
	

	Outcome
TE4-MSC-01
Content
Students:
Describe how engineered solutions use materials, components and systems
Justify materials and components used when testing engineering technologies and systems
	Learning intention
We are learning to:
choose and use materials, tools and technologies to design and build an engineering product.
Success criteria
I can:
apply knowledge of tools, materials and equipment through the production of a quality engineered product.
Teaching and learning activity
Connect learning by asking students to name materials they encounter daily and list any properties they know (for example, wood is strong, metal is heavy). Record responses on the board to connect to new learning.
Introduce the importance of materials selection of engineered systems by facilitating classroom discussion of materials commonly used and properties that they may have. Students to add properties such as ‘strength’ to their glossary.
Break students up into 6 small groups and introduce Jigsaw activity.
Model a description of a material’s properties with the class.
Students research and describe their allocated material. Each group presents findings to the class. During presentations, students make notes.
	Students produce clear descriptions of their assigned material and its properties.
Students communicate their material’s properties and relevance confidently and accurately to peers.
Students add relevant material properties (for example, strength, durability) to a shared class glossary.
Students engage with and ask questions about different materials presented by other groups.
	Offer sentence starters or graphic organisers to structure research and presentations.
Ask students to compare materials based on properties and suitability.
	

	Outcome
TE4-SAF-01
Content
Students:
Use hardware and software to design, communicate and manage the development of digital solutions
Use graphical communication techniques to present ideas for products and systems
Use materials, components, processes and technologies to develop engineering skills
	Learning intention
We are learning to:
understand the requirements and processes for preparing components for manufacture using different methods such as hand production, laser cutting and 3D printing.
Success criteria
We can:
explain and plan how each component will be manufactured (by hand, laser cutting or 3D printing).
Teaching and learning activity
The sample boom gate design can be produced by hand in the workshop, or laser cut. Student designs and school resources will impact production method chosen and may include 3D printing.
For laser cutting, a 2D vector drawing with correct line weight will be required.
For 3D printing, a fully designed 3D model of each component to be printed will be required.
Teacher to introduce preparing for component manufacture via class discussion:
What components do we need to make?
What materials will they be made from?
How will they be made?
What do we need to set up for manufacture?
Teacher to introduce key steps depending on method of manufacture which could include splicing for 3D printing, collating multiple students’ components for efficient laser cutting or preparing materials for manufacture by hand.
Provide templates or exemplars of 2D vector drawings and 3D model components.
Students to prepare and compile resources ready for manufacturing process. During this process, teacher to model efficient layout to reduce material wastage.
	Students can submit 2D vector drawings with correct line weights for laser cutting or fully designed 3D models.
Students actively participate in class discussions reflecting understanding of manufacturing requirements and processes.
	Use guided questioning during discussions.
Allow use of simplified materials or fewer components for initial practice.
Incorporate visual aids (videos, diagrams).
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Table 7 – Weeks 13 to 14 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcome
TE4-SAF-01
Content
Students:
Use materials, components, processes and technologies to develop engineering skills
Select components, technologies and systems to make engineering solutions and projects
Demonstrate safe practices when selecting and using tools, processes and technologies
Apply engineering processes to create and evaluate prototypes and working models
	Learning intentions
We are learning to:
apply different manufacturing methods for producing components
safely use hand tools and machines and apply these techniques to construct a folding boom gate.
Success criteria
We can:
progressively use tools and equipment with increasing independence.
Teaching and learning activity
Components can be manufactured in a variety of ways, including using hand tools and equipment, laser cutting and 3D printing. Refer to ESIS and DoE safety material to ensure equipment usage is appropriate for stage and age.
Activate prior knowledge with a brief discussion asking students to name tools and machines they have used before, share safety rules they know, and discuss the importance of following procedures. Use this to connect prior experience to new manufacturing methods.
Guide boom gate production, chunking and sequencing the process appropriately for the class. Demonstrate each process step-by-step, highlighting safe practices and common misconceptions.
Method of manufacture will determine the teaching and learning strategies. Manufacture using ply, nuts, bolts and washer in a workshop with hand tools and simple machines are used in this program.
Generally, students should engage in practical activity after demonstration of each step.
Materials: 3 mm ply (precut to 20 mm wide and a small amount at 40 mm wide), small nuts, bolts and washers.
Safety note: the disc sander cannot be used for this project as the materials’ sizes do not comply with safe operating procedures.
School can explore and use other methods such as laser cutting and 3D printing.
Students will be guided to complete each step in manufacturing the folding boom gate, watching teacher demonstration first. Then by process of gradual release of responsibility, students will experiment with each tool, machine and technique.
Demonstrate:
1. marking out lengths for each linkage bar leaving a 5 mm gap for the kerf
1. marking out centres for holes to accommodate bolts
1. drilling clearance holes using drill press with material secured in machine vice
1. cutting linkage bars to length
1. round ends of long linkage bars to allow for rotation
1. assembling linkage bars ensuring washer between surfaces and not to overtighten to allow linkage to rotate
testing fabricated linkage
making adjustments.
	Students progressively demonstrate safe and correct use of hand tools and machines (for example, drill press, cutting tools) during the fabrication of the boom gate components.
Completed folding boom gate functions as intended with moving linkage bars and appropriate assembly (washers in place, correct clearance, smooth rotation).
Students consistently apply safety rules and procedures during manufacturing, evidenced by teacher observation and adherence to DoE and ESIS safety guidelines.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Use peer or teacher scaffolding during tool use, with closer supervision and guided practice on simpler tasks first.
Allow use of jigs or templates for marking out and drilling to increase accuracy and confidence.
Encourage experimentation with modifications to the boom gate design to improve functionality or efficiency while maintaining safety.
Assign leadership roles, such as supervising safety compliance or assisting peers in tool usage.
Promote reflective analysis on manufacturing challenges and problem-solving approaches.
	

	Outcome
TE4-SAF-01
Content
Students:
Work collaboratively to test, modify and improve engineered solutions
Use results of testing and evaluating to contribute to an engineering report
Evaluate engineering technologies and systems developed to improve sustainability
Use factors affecting design to evaluate the quality of engineered solutions
	Learning intention
We are learning to:
use design factors to check how good an engineered solution is.
Success criteria
We can:
evaluate engineered solutions against a criteria.
Teaching and learning activity
Introduce evaluation against a criteria.
Model evaluating against a criteria, posing questions to students throughout such as:
1. Does the boom operate as intended?
1. Is the design fully realised?
1. Does the boom gate withstand operational stress without failing?
1. Does it open and close easily?
1. Does the linkage system operate smoothly and accurately?
Students to evaluate their own folding boom gate against the criteria provided. 
Using a variety of student samples, teacher explains how to make a variety of changes to prototypes. Small group and individual instruction may be required.
Students make improvements to their boom gate.
Introduce peer assessment and evaluation against a criteria. Model a peer evaluation through role-play.
Students engage in peer assessment and evaluation process.
Students make improvements to their boom gate.
	Students evaluate their boom gates referencing the provided criteria.
Students provide evidence of changes made to prototypes based on self and peer feedback.
Records or notes from peer assessments show constructive comments and evaluations.
Student participation in discussions about sample evaluations demonstrate understanding of criteria and improvement processes.
	Provide simplified evaluation criteria with clear examples.
Use guided questions to help students reflect on their work.
Challenge students to set their own additional criteria for evaluation.
	

	Outcome
TE4-DES-01
Content
Students:
Outline factors affecting the design of digital solutions
Describe how digital solutions and communication technologies can contribute to sustainability
	Learning intentions
We are learning to:
understand how automation improves parking stations
understand the technology used to automate parking stations.
Success criteria
We can:
explain how parking guidance systems help drivers find available spaces
describe how sensor data is used to update parking information.
Teaching and learning activity
Activate prior knowledge by discussing what automation means and how it can improve everyday systems like parking stations, making them more efficient, safer and easier to use.
Outline purposes of common automated components found in parking stations, including boom gates, ticket dispensers, payment systems, sensors and cameras. 
Briefly outline various sensors used to detect vehicles, for example, IR, ultrasonic and loop detectors. Explain how microcontrollers take information from these sensors to operate devices like boom gates.
Show examples of communication systems that allow components to interact, including wired and wireless methods.
Define parking guidance systems and their role in directing drivers to available parking spots. Present different guidance technologies such as LED indicators above parking bays, digital signage, and mobile apps that provide real-time occupancy information.
Students work in small groups to critically think about the benefits and drawbacks of parking guidance systems, such as saving time finding a spot, reducing pollution, improving traffic flow and costs. Students record results in a table (or other graphic organiser) to clearly compare the advantages and disadvantages.
Lead a class discussion on how sensors (like ultrasonic sensors), cameras and RFID systems work together to detect which parking spaces are free or taken. Explain how these devices send real-time information to update parking signs or displays, helping drivers find available spots quickly.
Students working in small groups critically thinking about what could go wrong with automatic parking stations. For example:
sensor malfunction
power outages
maintenance
privacy issues with collected data.
Preview the next lesson’s focus on programming OLED panels to visually communicate parking availability to users.
	Students can explain how automation improves the operation of parking stations.
Students can name and describe the purpose of key automated components such as boom gates, sensors and ticket dispensers.
Students correctly identify different sensors and explain how microcontrollers use sensor data to control devices like boom gates.
Students can describe what parking guidance systems are and how they help drivers find parking spaces.
Students can provide viewpoints about the benefits and drawbacks of parking guidance systems, showing deeper understanding.
Students can identify potential problems that might occur in automated parking systems, like sensor failures or privacy concerns.
Students can list realistic challenges for parking stations and suggest possible ways parking guidance systems address or mitigate these problems.
Students can explain how communication between components occurs using wired or wireless systems.
	Provide labelled diagrams, photos or videos of parking station components (boom gates, sensors, displays) to support understanding.
Give scaffolds or sentence starters for discussions (‘One benefit of parking guidance systems is...’) and word banks with key vocabulary (for example, sensor, microcontroller, occupancy).
Pre-teach key technical words before the lesson with visuals and simple definitions.
Provide videos with subtitles, diagrams and demonstrations to support comprehension.
	




[bookmark: _Toc213926375]Weeks 15 to 16
Table 8 – Weeks 15 to 16 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-DIG-01
TE4-DIG-02
TE4-SAF-01
Content
Students:
Collect, use and store data and information from a range of sources
Apply computational and systems thinking to assess ideas and develop quality solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use algorithms to solve problems and design solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
Develop and trace algorithms using branching, iteration and a range of data types
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Work collaboratively to optimise digital solutions and algorithms
	Learning intentions
We are learning to:
display text and numbers on the OLED screen
integrate sensor data to show real-time information on the OLED screen.
Success criteria
We can:
correctly connect an OLED screen to a microcontroller
write or modify code to display specific text or numbers on the OLED screen
update the OLED display in real time.
Teaching and learning activity
Activate prior knowledge about how sensors produce values (readings) that can be used as inputs for microcontrollers to perform other actions including making decisions, and sometimes it is desirable to display output messages.
Explain what an OLED screen is and how it can be programmed to display text and numbers.
Show a physical OLED screen module (or enlarged images for better visibility). Demonstrate how to connect the OLED screen to the microcontroller.
Briefly explain hardware connections used and show wiring diagram or photos with labelled connections (optional and as appropriate).
OLED screens are typically designed with I2C bus connections (SDA, SCL, power, ground) but the physical connections and plugs may vary between brands.
Introduce library/module used to communicate with the OLED screen module and show how to import this code into the main program.
Demonstrate how to display simple text on the screen. Explain sample code to display a set message.
Guide students to copy sample code and confirm they obtain the correct output. Students modify variables to see how they can control the screen output.
Guide class discussion to define logic to calculate the number of free parking spaces based on integrating sensor values, for example: total car spaces minus cars that have passed through gate equals free spaces.
Translate logic into program logic to calculate the number of free parking spots based on sensor values.
Co-construct code that updates the OLED display with the current number of free spaces.
Guide students to test this code with sensor input. Troubleshoot errors as needed, for example:
technical (no display output)
syntax
logical (wrong numbers).
	Students can describe how sensor readings provide input data for microcontroller decision-making.
Students can correctly connect an OLED screen to a microcontroller.
Students can import necessary libraries/modules to interface with the OLED screen hardware in their program.
Students can write, execute and modify code to display static and dynamic text or numbers on an OLED screen.
Students can articulate and document the logic used to calculate free parking spaces.
Students can describe and translate logic into a program that calculates free parking spaces by integrating sensor data.
Students can author or co-construct code that dynamically updates the OLED display with the number of free parking spaces based on sensor input.
Students can identify and fix common technical issues, syntax errors and logical mistakes in both hardware setup and code.
Students can debug syntax errors in their code and correct them without direct teacher intervention.
Students can independently identify and fix technical issues such as no display output
Students engage in meaningful discussions with peers to co-construct and refine code.
Students describe role of libraries/modules in simplifying (or abstracting) code.
Students propose or implement improvements to the parking space counting logic or display update frequency.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
[bookmark: _Hlk214022180]Provide scaffolded coding templates for beginners with comments explaining each line.
Provide extension challenges for advanced students, like adding additional sensor types or custom display messages.
Provide pictorial connection diagrams, flowcharts, and annotated images of device setup and annotated screenshots of code to support learners with language needs.
Break down lesson into smaller, manageable activities with clear objectives and frequent check-ins.
Pre-teach key vocabulary and explain technical terms and acronyms, for example: ‘sensor’, ‘microcontroller’, ‘I2C’, ‘OLED’.
Show physical hardware and enlarged images to support comprehension.
Use gestures and real-life analogies to explain abstract concepts like sensing.
Provide videos demonstrating hardware setup to reinforce learning independently or as revision.
Present code examples with clear comments that gradually increase in complexity.
	

	Outcomes
TE4-DIG-01
TE4-DIG-02
TE4-SAF-01
Content
Students:
Collect, use and store data and information from a range of sources
Apply computational and systems thinking to assess ideas and develop quality solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use algorithms to solve problems and design solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
Develop and trace algorithms using branching, iteration and a range of data types
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Work collaboratively to optimise digital solutions and algorithms
	Learning intentions
We are learning to:
understand RFID technology as a sensor input device
connect an RFID reader module to a microcontroller.
Success criteria
We can:
explain what RFID is and how it reads cards with unique IDs
scan different cards and see their unique ID numbers.
Teaching and learning activity
Activate students’ prior knowledge of using microcontrollers and connecting sensors and the OLED screen. Introduce RFID (Radio Frequency Identification) as a different type of sensor which can be used to input data.
Explain what RFID is and how RFID cards can be used to identify users which can then be triggers for other actions. Highlight how some RFID cards have a unique identifier built-in.
Show a physical RFID reader module and cards (or enlarged images for better visibility). Demonstrate how to connect the RFID reader to the microcontroller.
Briefly explain hardware connections used (optional and as appropriate).
Newer RFID reader modules are typically designed with I2C bus connections (SDA, SCL, power, ground) but can also be SPI or UART depending on the brand. Any sample code provided will be for I2C devices.
Introduce library/module used to communicate with the RFID reader module and show how to import this code into the main program.
Explain key components of sample code, including:
importing modules
initialising RFID reader
checking for RFID tag
reading tag ID.
Demonstrate how to scan RFID cards and read and print their unique ID (UID) when swiped.
Introduce the idea of checking the UID against a list of allowed cards.
Guide students to test their code by swiping cards and seeing UID output.
Inform students that the next lesson will be using the RFID card to control the servo to open the boom gate.
	Students can verbally explain or write down how RFID works and why unique IDs are important.
Students correctly connect the RFID reader to the microcontroller using the proper wires without assistance.
Students can write or modify code to detect when an RFID tag/card is scanned and read its UID.
Students can scan different RFID cards and consistently see the correct unique ID numbers displayed on a monitor.
Students can identify and fix errors in their hardware connections and code independently or with minimal guidance.
Students include clear comments in their code that describe what each part does, showing understanding of the program flow.
Students can explain how this RFID data could be used to control the boom gate servo in the next lesson.
	Provide scaffolded coding templates for beginners with comments explaining each line.
Provide extension challenges for advanced students, like adding additional sensor types or custom display messages.
Provide pictorial connection diagrams, flowcharts, and annotated images of device setup and annotated screenshots of code to support learners with language needs.
Break down lesson into smaller, manageable activities with clear objectives and frequent check-ins.
Pre-teach key vocabulary and explain technical terms and acronyms, for example: ‘library’, ‘initialise’, ‘RFID’, ‘UID’.
Show physical hardware and enlarged images to support comprehension.
Provide videos demonstrating hardware setup to reinforce learning independently or as revision.
Present code examples with clear comments that gradually increase in complexity.
	

	Outcome
TE4-DES-01
Content
Students:
Collect, use and store data and information from a range of sources
Apply computational and systems thinking to assess ideas and develop quality solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use algorithms to solve problems and design solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
Develop and trace algorithms using branching, iteration and a range of data types
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Work collaboratively to optimise digital solutions and algorithms
	Learning intentions
We are learning to:
combine RFID card reading with servo control to open and close a boom gate
write code that controls a boom gate opening and closing based on authorised RFID card swipes.
Success criteria
We can:
connect an RFID reader and servo motor to a microcontroller
integrate RFID reading with servo control to operate the boom gate.
Teaching and learning activity
Activate prior knowledge about using microcontrollers and connecting sensors to control servos. Review how sensor readings can be used to control servo movement in code and link this to using a different sensor – the RFID reader.
Briefly recap the last lesson on RFID swipe card coding, including detecting card presence and reading UIDs.
Explain task of integrating RFID reading with servo control to open and close a boom gate and connect this to an analogous function within Park&Ride.
Revisit sample code that moves the servo between open and closed positions.
Show a simple flowchart or diagram of the process, for example:
continuously check for card swipe
when card detected, read UID
compare UID to authorised list
if authorised, move servo to open gate
wait (or detect vehicle safely passed through), then close gate.
Demonstrate sample code that reads the RFID card UID, compares it to a list of allowed cards and then, if authorised, controls the movement of servo to the open and closed positions.
Explain that if the card is authorised, the servo code runs to open the gate; otherwise, no action or a message is shown.
Guide students to write or modify code that combines RFID reading and servo control based on the example demonstrated.
Students test their code with physical RFID cards and the servo setup.
Lead a class discussion to explore common issues such as no servo movement, card not detected, or incorrect UID matching.
Students suggest possible improvements, for example:
adding visual feedback (LEDs, display messages)
adding audible feedback (sounds).
Recap key learning points from the lesson.
	Students produce functional code that successfully reads RFID card UIDs, validates them against an authorised list, and controls the servo motor to open and close the boom gate as intended.
Students can apply program logic to validate authorised RFID cards and control gate operation.
Students can integrate RFID reading and servo control into a single working program.
Students can test the combined system using physical RFID cards and a servo setup.
Students independently identify and correct errors in their code or hardware setup (for example, fixing syntax errors, correcting wiring mistakes, resolving logic flaws) and explain the changes they made.
Students can clearly articulate the flow of their program, including how RFID reading triggers servo movement, and how the validation process works.
Students can propose and implement additional system features such as visual (LEDs, display messages) or audible feedback, demonstrating understanding of user experience and system design.
Students can conduct systematic testing with multiple RFID cards and servo movements, observe outcomes, and iteratively improve their code or hardware to achieve reliable performance.
	Provide scaffolded coding templates for beginners with comments explaining each line.
Provide extension challenges for advanced students, like adding additional sensor types or custom display messages.
Provide pictorial connection diagrams, flowcharts, annotated images of device setup and annotated screenshots of code to support learners with language needs.
Break down lesson into smaller, manageable activities with clear objectives and frequent check-ins.
Pre-teach key vocabulary and explain technical terms and acronyms, for example: library, initialise, ‘RFID’, ‘UID’.
Show physical hardware and enlarged images to support comprehension.
Provide videos demonstrating hardware setup to reinforce learning independently or as revision.
Present code examples with clear comments that gradually increase in complexity.
	

	Outcome
TE4-DES-01
Content
Students:
Collect, use and store data and information from a range of sources
Apply computational and systems thinking to assess ideas and develop quality solutions
Use hardware and software to design, communicate and manage the development of digital solutions
Use algorithms to solve problems and design solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
Develop and trace algorithms using branching, iteration and a range of data types
Use control structures and functions to implement, modify and test programs using coding
Use data and digital systems to code, test and evaluate design ideas and quality solutions
Work collaboratively to optimise digital solutions and algorithms
	Learning intentions
We are learning to:
understand how ultrasonic sensors work to measure distance using sound pulses and echo timing
use conditional statements in code to determine and display parking space status based on measured distance.
Success criteria
We can:
explain how ultrasonic sensors send pulses, receive echoes and calculate distance
create conditional statements in code to output "Vacant" or "Occupied" based on the sensor’s distance reading and a defined threshold.
Teaching and learning activity
Activate students' prior knowledge about programming microcontrollers and previous activities using sensors by reviewing code to capture and interpret IR sensor readings. Reinforce understanding of how sensor data is acquired, processed and used within programs to make decisions or control other components.
Outline the intent of using an ultrasonic sensor to detect whether a parking space is occupied or vacant.
Explain how ultrasonic sensors work:
send pulse
measure echo time
calculate distance.
Explain the general formula for how speed of sound can be used to measure distance:
distance = (travel time/2) x speed of sound
Show ultrasonic sensor module and briefly explain its pins (Trigger, Echo, VCC, GND).
Demonstrate how to physically connect the ultrasonic sensor to the microcontroller emphasising correct wiring to avoid damage or incorrect values (readings).
Introduce libraries/modules required to read digital input from the ultrasonic sensor pin.
Explain key components of sample code and how an ultrasonic sensor reading will indicate whether a parking space is occupied or vacant.
Explain formula to convert pulse duration into distance.
Demonstrate how to implement this calculation in program code:
Distance (cm) = (Time in microseconds) / 58
As a class, define threshold distance that indicates if parking space is occupied or vacant.
Students copy example code that reads ultrasonic sensor data and prints the distance to the nearest object (within range).
Guide students to write conditional statements to output "Vacant" or "Occupied" based on measured distance.
Demonstrate testing the sensor with objects at various distances.
Students use the sensor with objects at various distances.
	Students can describe how sensor readings provide input data for microcontroller decision-making.
Students can explain how ultrasonic sensors send pulses, receive echoes and calculate distance.
Students can correctly connect an ultrasonic sensor to a microcontroller.
Students can write, execute and modify code to display sensor values (readings).
Students can articulate and document the logic used to determine if a car space is empty (or vacant).
Students can describe and translate logic into a program that determines if a parking space is empty by integrating sensor data.
Students can create conditional statements in code to output "Vacant" or "Occupied" based on the sensor’s distance reading and a defined threshold.
Students can debug syntax errors in their code and correct them without direct teacher intervention.
Students can independently identify and fix technical issues.
Students engage in meaningful discussions with peers to co-construct and refine code.
Students can test the ultrasonic sensor by measuring distances to objects and explain the results.
Students propose or implement improvements to the parking space status logic or display update frequency.
	Provide scaffolded coding templates for beginners with comments explaining each line.
Provide extension challenges for advanced students, like adding additional sensor types or custom display messages.
Provide pictorial connection diagrams, flowcharts, annotated images of device setup and annotated screenshots of code to support learners with language needs.
Break down lesson into smaller, manageable activities with clear objectives and frequent check-ins.
Pre-teach key vocabulary and explain technical terms and acronyms, for example: ‘sensor’, ‘microcontroller’, I2C, OLED.
Show physical hardware and enlarged images to support comprehension.
Use gestures and real-life analogies to explain abstract concepts like sensing.
Provide videos demonstrating hardware setup to reinforce learning independently or as revision.
Present code examples with clear comments that gradually increase in complexity.
	




[bookmark: _Toc213926376]Weeks 17 to 18
Table 9 – Weeks 17 to 18 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-DES-01
TE4-PPM-01
Content
Students:
Outline factors affecting the design of digital solutions
Create written texts and use graphics applications to communicate design ideas and solutions
Use factors affecting design to evaluate user interfaces (UI) and user experiences (UX)
Document design processes when using digital and communication technologies
	Learning intentions
We are learning to:
analyse existing digital solutions for parking availability
identify user needs and evaluate how well these solutions meet them.
Success criteria
We can:
identify key UI elements in Park&Ride webpages or apps that display parking availability
discuss strengths and weaknesses of existing solutions from a user’s perspective.
Teaching and learning activity
Activate prior knowledge by recapping the previous lesson of using an ultrasonic sensor to determine if a parking space is vacant. Explain how this connects to a focus on digital solutions that support parking management.
Explain importance of understanding user experience (UX) and user interface (UI) design in solving real-world problems, and how analysing existing solutions helps identify user needs and opportunities for improvement.
Outline what to look for when analysing webpages or apps, including:
user interface (UI) elements
user experience (UX) – ease of use, clarity of information, responsiveness
data presentation – real-time accuracy, clarity of parking availability information
accessibility
visual design – layout, colours, readability.
Provide students with a simple checklist or template to guide their observations.
Provide links or screenshots of 2–3 existing Park&Ride webpages or apps that display parking availability information.
In pairs or small groups, students explore these examples using the provided checklist.
Guide students to focus on key UI elements and note what works well and what could be improved from a user's perspective. Students support their answers with specific examples and reasoning.
Show examples of car park occupancy data (real or sample) used in webpages. Guide class discussion on how this data helps users make decisions.
Explain how this analysis will inform the next steps of creating a user journey and designing improved solutions. Emphasise the iterative nature of design and the value of learning from existing products.
Summarise key learning points from analysis activity.
	Students can use a checklist to identify strengths and weaknesses in parking webpages or apps.
Students can recognise key user interface (UI) and user experience (UX) features in parking webpages or apps.
Students can articulate clear reasons for why certain design elements work well or poorly, using examples from the webpages/apps they analysed.
Students can explain how parking occupancy data is presented and how it assists users.
Students can explicitly connect their analysis to how it will inform future design steps, such as creating user journeys or improving interfaces.
Students engage meaningfully in class discussions and contributing insights that connect user needs to design features.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide simplified checklists with key terms defined for students who need additional support.
Use visual aids such as annotated screenshots or labelled diagrams to clarify UI/UX concepts.
Permit students to present their analysis verbally, visually or in writing.
Pre-teach essential vocabulary related to UX/UI design and digital interfaces before the lesson.
Use visual flashcards or interactive activities to reinforce understanding of key terms.
	

	Outcome
TE4-DES-01
Content
Students:
Design user interfaces (UI) considering the user experience (UX) of digital systems
Outline factors affecting the design of engineered systems
Explore engineered solutions that address societal needs and contribute to sustainability
	Learning intentions
We are learning to:
understand what a user journey is and why it is important
create a user journey to identify user needs when finding vacant car spaces via an app or webpage.
Success criteria
We can:
define the steps a user takes when using an app to find a car space
identify different user types and their needs
create a visual user journey that shows key actions and pain points.
Teaching and learning activity
Activate prior knowledge by discussing travel apps students have used, the Park&Ride system, or family experiences with multistorey parking station signage.
Explain what a user journey is: a step-by-step description of how a user interacts with a product or service to achieve a goal. Emphasise the importance of understanding user needs and identifying possible pain points.
Discuss who the user might be (for example: commuters, shoppers, visitors) and clarify their goal: finding a vacant car space or the best space for their needs (for example, close to entrance, cheapest, accessible).
Brainstorm typical steps a user might take, for example:
opening the app or webpage
entering location or destination details
viewing available car spaces
selecting a preferred space based on criteria
receiving directions
parking and exiting the app.
Include potential pain points or questions users might have at each step.
Show simple ways to visually map user journeys and provide a template or sample user journey for guidance, for example:
flowcharts
storyboards
step lists.
In small groups, students create their own user journey for the scenario, considering different user types and needs.
Prompt students to think about users’ emotions and decision points throughout the journey.
Groups present their user journeys to the class.
Facilitate a discussion on the similarities and differences between journeys and any new insights about user needs.
Guide the class to reflect on how understanding user journeys can improve app design.
Review essential concepts covered.
	Students can identify different types of users and their specific needs in the context of parking.
Students can identify potential problems or questions a user might have at each step in the journey.
Students can create a clear visual user journey using flowcharts, storyboards or step lists.
Students can discuss how understanding user journeys can help improve designs.
Students create comprehensive and logically sequenced user journeys that clearly show user steps, emotions, decision points and pain points.
Students’ visual maps go beyond basic steps to include thoughtful annotations explaining user needs and possible challenges.
Students can articulate their understanding of different user types and their unique needs.
Students can explain why certain steps are important and how potential pain points might affect user experience.
Students actively contribute to class discussions by comparing and contrasting different user journeys.
Students are able to suggest meaningful improvements to app design based on their understanding of user needs and pain points.
Students can connect their user journey work to real parking app features or signage they have experienced or researched.
Students can propose realistic design features or solutions that address identified user problems.
Students submit annotated user journeys or supporting notes that reflect their reasoning and understanding of the user experience.
	Provide different levels of complexity in user journey creation tasks.
Advanced students could consider a range of user types and needs.
Provide sentence starters, question prompts or partially completed templates to guide students in mapping user journeys.
Pre-teach key vocabulary terms such as 'user journey’, ‘pain points’, ‘criteria’ and ‘flowchart’ before the lesson with visuals and examples.
Provide glossaries or translated materials where possible to support comprehension.
Show examples of good user journeys at varying levels to clarify expectations.
Provide sentence frames to help students learning English as an additional language or dialect (EAL/D) express their ideas during discussions and presentations.
	

	Outcome
TE4-DES-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Outline factors affecting the design of digital solutions
Apply computational and systems thinking to assess ideas and develop quality solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
	Learning intentions
We are learning to:
translate user journey information into ideas and sketches for a user interface (UI)
sketch multiple UI design ideas and annotate them clearly.
Success criteria
We can:
identify key user needs from a user journey to inform UI design
create clear, labelled sketches that show UI elements and their purpose.
Teaching and learning activity
Activate prior knowledge by recapping what a user journey is and the key user needs identified in the previous lesson.
Lead a brief class discussion on the challenge of finding parking spaces in busy metropolitan areas and how a digital app or webpage could help by showing real-time availability and guiding users to free spaces.
Describe key UI design principles including:
clear layout and organisation 
navigation elements 
importance of consistency in colours, fonts and iconography 
accessibility considerations.
Demonstrate simple sketching techniques for UI elements, for example, using boxes for buttons, lines for text fields, and icons for common functions.
Guide students to think about UI components like buttons, search bars, maps and notifications that might help users at different stages of the journey.
Students sketch multiple ideas quickly to explore different solutions.
	Students can create sketches that show different UI components relevant to the user journey.
Students can produce multiple UI sketches that thoughtfully address specific user needs identified in the user journey, showing clear organisation and inclusion of relevant UI components.
Students can annotate sketches that explain design choices and interactions.
Students’ annotations go beyond simple labels and explain how each UI element functions, why it is placed or designed a certain way, and how it supports user interaction based on the journey.
Students can explicitly reference parts of the user journey in their sketches and annotations, demonstrating understanding of how design decisions relate directly to user needs and scenarios.
	Allow students to choose between hand-drawing sketches or using simple digital drawing tools/apps based on their comfort level.
Provide templates, icon libraries or example sketches to support understanding and creativity.
Allow students to brainstorm or sketch ideas in their first language before translating to English in the prototype.
Show example annotated sketches and demonstrate how to model reasoning and annotation techniques.
Pre-teach vocabulary and explain key terms related to UI design, user journey and annotations before the lesson.
Provide sentence starters or writing frames to help students write annotations and give feedback.
	

	Outcome
TE4-DES-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Outline factors affecting the design of digital solutions
Apply computational and systems thinking to assess ideas and develop quality solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
	Learning intentions
We are learning to:
annotate sketches to explain design choices and interactions
communicate design intent clearly to others.
Success criteria
We can:
create clear, labelled sketches that show UI elements and their purpose
explain our design ideas confidently and listen to feedback.
Teaching and learning activity
Explain the purpose of annotations – to clarify what each UI element does, how users interact with it, and why it is designed that way based on user needs.
Show how to add brief notes, arrows and symbols to sketches to explain these points clearly. Guide students to write clear, self-explanatory annotations that reference key parts of the user journey.
Students annotate their sketches, then work in pairs to receive critical friend feedback and select their preferred solution.
Teach students how to give and receive constructive feedback.
Students tell a simple story about how a user would interact with their design, connecting it back to the user journey.
Students respectfully provide peer feedback.
Students consider peer and teacher feedback and refine their sketches as appropriate.
	Students can confidently tell a story of how a user would interact with their interface, using accurate terminology and linking their explanation back to the user journey and design principles.
Students can clearly justify why they chose a particular design solution over others, showing critical thinking and understanding of usability and design effectiveness.
Students demonstrate the process of refining their sketches after feedback.
Students can respectfully give and receive helpful feedback to refine UI designs.
	Allow students to choose between hand-drawing sketches or using simple digital drawing tools/apps based on their comfort level.
Provide templates, icon libraries or example sketches to support understanding and creativity.
Allow students to brainstorm or sketch ideas in their first language before translating to English in the prototype.
Show example annotated sketches and demonstrate how to model reasoning and annotation techniques.
Pre-teach vocabulary and explain key terms related to UI design, user journey and annotations before the lesson.
Provide sentence starters or writing frames to help students write annotations and give feedback.
	




[bookmark: _Toc213926377]Weeks 19 to 20
Table 10 – Weeks 19 to 20 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-DES-01
TE4-DIG-01
Content
Students:
Outline factors affecting the design of digital solutions
Create written texts and use graphics applications to communicate design ideas and solutions
Use factors affecting design to evaluate user interfaces (UI) and user experiences (UX)
Design user interfaces (UI) considering the user experience (UX) of digital systems
Document design processes when using digital and communication technologies
	Learning intentions
We are learning to:
understand what a digital prototype is and its purpose
use basic UI design principles
build simple digital prototypes of designs.
Success criteria
We can:
explain why digital prototypes are important for testing and improving design ideas
apply key UI design principles to ensure screen designs are clear, consistent, simple and accessible
confidently use UI prototype software.
Teaching and learning activity
Explain how prototypes serve as early models to test and improve design ideas before full development. Emphasise that digital prototypes allow designers to gather feedback and identify usability issues early.
Show examples of webpage or app mock-ups, focusing on ones related to transport or parking apps to connect with the original scenario. Highlight features that make these interfaces effective and user-friendly.
Review key UI concepts:
layout
navigation
consistency
clarity, simplicity and accessibility.
Demonstrate the selected UI prototype software by showing how to:
add and format text elements such as headings and labels
insert images and icons to enhance visual communication
create interactive buttons that simulate real app functions.
Show how to create multiple linked screens or pages to simulate user flow through the app, simulating moving from a home screen to a parking availability screen.
Provide guided practice as students begin creating their own simple screens based on their initial sketches, for example:
home screen
parking space availability screen.
Students begin a process of iterating their designs based on peer feedback and self-reflection.
	Students can explain why digital prototypes are important for testing and improving design ideas before full development.
Students can apply key UI design principles to ensure screen designs are clear, consistent, simple and accessible.
Students have created at least 2 digital prototype screens (home screen and parking availability screen) based on design sketches.
Students can link multiple screens/pages to simulate realistic user navigation in the app.
Students can identify features that make transport or parking app interfaces effective and user-friendly.
Students complete digital prototype screens that demonstrate thoughtful application of UI concepts like clear layout, consistent design and intuitive navigation.
Students can provide clear reasoning about how their prototype addresses usability issues or enhances user experience, demonstrating conceptual understanding beyond surface-level design.
Students may show development of adaptations or creative solutions in response to technical or design challenges, showing deeper engagement.
Students’ designs will demonstrate logical screen sequencing that mimics real app usage patterns, indicating understanding of user journey and flow.
	Suggested adjusted activities. This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide partially completed UI templates or pre-made assets (buttons, icons) so students can focus on arranging elements and basic interactivity rather than creating everything from scratch.
Break down software demonstration into smaller, manageable steps with clear visuals and checklists.
Use step-by-step guides or videos students can refer to during independent work.
Provide visual glossaries of UI terms with simple definitions and images.
Use annotated examples of good UI design from transport/parking mock-ups to highlight key features.
Pre-teach and review key vocabulary with visuals and simple explanations before the lesson.
Provide written instructions in plain language alongside oral explanations.
Show step-by-step examples of adding text, images and links in the software.
Allow students to brainstorm or sketch ideas in their first language before translating to English in the prototype.
Provide sentence starters for describing designs or giving peer feedback.
	

	Outcomes
TE4-DES-01
TE4-DIG-01
Content
Students:
Outline factors affecting the design of digital solutions
Create written texts and use graphics applications to communicate design ideas and solutions
Use factors affecting design to evaluate user interfaces (UI) and user experiences (UX)
Design user interfaces (UI) considering the user experience (UX) of digital systems
Document design processes when using digital and communication technologies
	Learning intentions
We are learning to:
add interactivity to prototypes
improve usability and consistency of a UI design.
Success criteria
We can:
link buttons or icons between screens to create interactive navigation
display parking data clearly using numbers, colours or icons.
Teaching and learning activity
Activate student prior knowledge by revisiting examples of student digital screens created in the previous lesson and ask students what navigation paths a user might take.
Show examples of simple interactive prototypes and discuss their features.
Refer to the scenario of avoiding the hassle of searching for parking in busy metropolitan areas. Explain the importance of understanding user experience (UX) and user interface (UI) design principles in solving real-world problems.
Provide links or screenshots of existing Park&Ride webpages or apps that display parking availability information.
Provide students with links or screenshots of existing Park&Ride webpages or apps that show parking availability information in real time. Highlight key features, for example:
clear navigation menus or buttons to move between different app sections
availability indicators that use colours (green for free, red for full) or icons to convey space status at a glance
interactive maps that allow users to locate parking spaces easily.
Students note what works well and what could be improved from a user's perspective.
Show examples of car park occupancy data (real or sample) used in these webpages.
Lead class discussion on how this information helps users make informed parking decisions.
Consider how collected sensor data (for example ultrasonic sensors) could be integrated into car occupancy and parking guidance systems to provide real-time updates.
	Students can apply key UI design principles to ensure screen designs are clear, consistent, simple and accessible.
Students have created at least 2 digital prototype screens (home screen and parking availability screen) based on design sketches.
Students can link multiple screens/pages to simulate realistic user navigation in the app.
Students can identify features that make transport or parking app interfaces effective and user-friendly.
Students complete digital prototype screens that demonstrate thoughtful application of UI concepts like clear layout, consistent design and intuitive navigation.
Students can provide clear reasoning about how their prototype addresses usability issues or enhances user experience, demonstrating conceptual understanding beyond surface-level design.
Students may show development of adaptations or creative solutions in response to technical or design challenges, showing deeper engagement.
Students’ designs will demonstrate logical screen sequencing that mimics real app usage patterns, indicating understanding of user journey and flow.
	Provide graphic organisers or templates to guide students in analysing app features.
Pre-teach and review key vocabulary with visuals and simple explanations before the lesson.
Provide sentence starters for describing designs or giving peer feedback.
Use annotated examples of good UI design from transport/parking mock-ups to highlight key features.
Provide step-by-step instructions both verbally and in writing.
	

	Outcomes
TE4-DES-01
TE4-DIG-01
Content
Students:
Outline factors affecting the design of digital solutions
Create written texts and use graphics applications to communicate design ideas and solutions
Use factors affecting design to evaluate user interfaces (UI) and user experiences (UX)
Design user interfaces (UI) considering the user experience (UX) of digital systems
Document design processes when using digital and communication technologies
	Learning intentions
We are learning to:
conduct basic user testing to gather feedback on our design
reflect on feedback and suggest improvements to our design.
Success criteria
We can:
conduct user testing and ask useful, relevant questions
identify at least 2 improvements based on user feedback.
Teaching and learning activity
Activate prior knowledge by recalling the purpose of the user journey created earlier and relate this to testing the prototype.
Explain the importance of testing user interfaces with real users to identify usability issues and improve design.
Demonstrate how to observe users interacting with the prototype and how to ask open-ended and clarifying questions during testing.
Organise students to present their prototypes to classmates or small groups for user testing sessions.
Guide students on how to collect feedback. Provide students with a simple feedback form or checklist to guide their observations and questions.
Students collect feedback on usability, clarity and overall user experience.
Lead class discussion to review feedback received and reflect on common themes or issues.
Students identify specific changes or improvements they can make to their design based on feedback.
	Students can apply key UI design principles to ensure screen designs are clear, consistent, simple and accessible.
Students complete digital prototype screens that demonstrate thoughtful application of UI concepts like clear layout, consistent design and intuitive navigation.
Students can provide completed feedback forms or checklists showing detailed, relevant observations and constructive comments about peers’ prototypes.
Students provide and/or respond to constructive peer feedback that is actionable and relevant.
Students’ designs will demonstrate logical screen sequencing that mimics real app usage patterns, indicating understanding of user journey and flow.
Students demonstrate evidence of iteration or updated prototypes incorporating user feedback.
	Provide simplified feedback forms with mostly yes/no or multiple-choice questions focused on key usability points.
Provide opportunities for advanced learners to ask deeper, open-ended questions and provide detailed written feedback including suggestions for improvements.
Provide sentence starters or question frames to guide students on how to ask open-ended and clarifying questions.
Provide visual examples of common usability issues or good user interface features to help students identify problems.
	

	Outcomes
TE4-DES-01
TE4-DIG-01
Content
Students:
Identify appropriate hardware and software to develop design ideas and solutions
Outline factors affecting the design of digital solutions
Apply computational and systems thinking to assess ideas and develop quality solutions
Design user interfaces (UI) considering the user experience (UX) of digital systems
	Learning intentions
We are learning to:
present and explain our app/webpage prototypes clearly
communicate the user journey and design thinking behind our prototypes.
Success criteria
We can:
clearly describe the purpose of our app/webpage and its target users
demonstrate the user journey through our prototype.
Teaching and learning activity
Activate prior knowledge by briefly reviewing the purpose of the project: helping drivers find vacant parking spaces at Park&Ride stations.
Students present their app/webpage prototypes developed over the previous lessons.
Each presentation should include:
overview of the app/webpage purpose and target user
walkthrough of the user journey
highlight key features of the prototype
explain design choices and rationale.
Students demonstrate how users would navigate through their prototype.
After each presentation or at the end of all presentations, guide students to provide feedback using a simple rubric focusing on:
clarity of the user journey
usability of the design
creativity and innovation
suggestions for improvement.
Facilitate a brief discussion to consolidate feedback and encourage reflection on how the prototypes might be improved.
	Students can explain the purpose, user journey and design choices of their app prototypes, demonstrating thorough understanding.
[bookmark: _Hlk214262239]Students’ level of detail in walkthroughs of the user journey shows their grasp of how users interact with their design, including navigation and screen flow.
Students can provide specific, constructive comments and show active participation when giving peer feedback.
Students can identify strengths and weaknesses in their own prototypes based on peer feedback and propose appropriate improvements.
	
	




[bookmark: _Toc146805877][bookmark: _Toc147481174][bookmark: _Toc213926378]Overall program evaluation
Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students to improve in their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
[bookmark: _Capturing_student_voice][bookmark: _Toc146805878][bookmark: _Toc147481175][bookmark: _Toc213926379]Capturing student voice when evaluating a program
Student voice is useful in the evaluation process for programs. The statements below could be useful as a starting point when asking students to provide feedback on their learning experiences. These statements are derived from some of the themes from What works best 2020 update (CESE 2020b) and could be useful in teacher reflection on how these themes could be incorporated into a teaching program. The statements could also prompt student reflection on their metacognitive processes while learning.
Please rate how much you agree with these statements:
My teacher had confidence that I could achieve and improve in my learning. (CESE 2020b Chapter 1: High expectations)
I had a clear idea of what I was learning and why. (CESE 2020b Chapter 2: Explicit teaching)
I used the feedback provided to improve my performance. (CESE 2020b Chapter 3: Effective feedback)
I understood the feedback on the assessment task. (CESE 2020b Chapter 3: Effective feedback)
I was able to predict the marks I achieved in the assessment tasks. (CESE 2020b Chapter 5: Assessment)
The activities in the unit prepared me for the assessment task. (CESE 2020b Chapter 5: Assessment)
I found the activities in the lessons interesting to me. (CESE 2020b Chapter 7: Wellbeing)
I made valuable contributions to the class during this unit. (CESE 2020b Chapter 7: Wellbeing)
I ask questions in class when I don’t understand yet. (CESE 2020b Chapter 7: Wellbeing)
Optional open-ended prompts:
The lessons and/or activities that I most enjoyed were when we … because …
When the learning was difficult, the strategy I used was …
If I was giving advice to a student who was starting this unit, I would tell them to …
If I was giving advice to a teacher who was teaching this unit, I would tell them to …

[bookmark: _Toc148102528][bookmark: _Toc213926380][bookmark: _Hlk148102399]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, or to provide feedback, contact the TAS Curriculum team by emailing TAS@det.nsw.edu.au.
[bookmark: _Hlk148105154][bookmark: _Hlk214456727]Differentiation: further advice to support Aboriginal and Torres Strait Islander students, students learning English as an additional language or dialect (EAL/D), students with disability and/or additional needs and High Potential and gifted students can be found on the Planning, programming and assessing 7–12 webpage. This includes the Inclusion and differentiation 7–10 advice webpage and NESA Adjustments webpage.
Assessment: further advice to support formative assessment is available on the Planning, programming and assessing 7–12 webpage. This includes the Classroom assessment advice 7–10. For summative assessment tasks, the Assessment task advice 7–10 webpage is available.
Explicit teaching: further advice to support explicit teaching is available on the Explicit teaching webpage. This includes the CESE Explicit teaching – Driving learning and engagement webpage.
[bookmark: _Hlk169592216]Consulted with: Curriculum and Reform, Inclusive Education, Aboriginal Education and Communities, subject matter experts and NESA Assessment and reporting webpage.
[bookmark: _Hlk148105035]Alignment to system priorities and/or needs: School excellence policy, Our Plan for NSW Public Education.
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 Standards for Teachers: this resource supports teachers to address Proficient Teacher Standard Descriptors 3.2.2, 3.3.2.
Creation date:  September 2025
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