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[bookmark: _Toc112681287][bookmark: _Toc210040595]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]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.

[bookmark: _Toc210040596]Overview
Description: this program of learning addresses the Engineering technologies and systems focus area of the Technology 7–8 Syllabus. The lessons and sequences in this program of learning are designed to allow students to engineer, plan, manage and produce an engineering project: a helicopter string pull toy, the Heli launcher.
Duration: this program of learning is designed to be completed over a period of approximately 10 weeks in 60-minute lesson sequences but can be adapted to suit the school context.
Explicit teaching: suggested learning intentions and success criteria are available for some lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet student needs. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.
[image: The diagram of explicit teaching.

]

[bookmark: _Toc112681290][bookmark: _Toc210040597]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
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: _Toc210040598]Lesson sequence and details
[bookmark: _Toc210040599][bookmark: _Hlk183419485]Weeks 1–2
Table 1 – Weeks 1–2 lesson sequence and details
	[bookmark: _Hlk185240560]Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-SAF-01
TE4-MSC-01
TE4-PDP-01
TE4-PPM-01
TE4-DES-01
Content
Students:
Identify the characteristics and properties of components in engineered systems
Describe products, systems and technologies developed by engineers and manufacturers
Investigate engineered systems created by Aboriginal and Torres Strait Islander Peoples
Demonstrate safe practices when selecting and using tools, processes and technologies
Outline factors affecting the design of engineered systems
Explain how force, motion and energy apply to engineered systems
Apply design and systems thinking to assess ideas and develop quality solutions
	[bookmark: _Hlk185240107]Learning intention
We are learning to understand how objects achieve lift to glide or fly.
Success criteria
We can
explain how helicopters fly
safely use workshop tools, machines and equipment.
Teaching and learning activities
Unit introduction
Think-Pair-Share
Individual thinking time – What engineering systems have you used today? (examples include bicycle, scooter, door, lift, toilet).
Explain how you think they work, first in a small group discussion before opening the discussion to the class group.
Teacher introduces the unit of work and overview of the learning sequence for the term showing a sample heli launcher toy or drawings and images. Teacher includes an explanation of how the heli launcher works.
Force, motion and energy
After watching Newton's 3 Laws, with a bicycle (3:32) students answer questions in the table in the teacher resource. Chunk the lesson to enable effective questioning in order to aid students in developing a quality response.
Flight
Tumblewing flight
Teacher can either show students the short video, How to make a tumblewing walkalong flyer (2:27) or demonstrate how to make and fly a tumblewing.
Students make their own tumblewing and conduct a practice flight.
Teacher organises students into small teams to compete in a tumblewing relay race. 
Note: this activity is best conducted in an outdoor space.
Generating lift
After watching How do airplanes fly? (3:10) change the aerofoil shape in Table 4 of the teacher resource. 
Flight characteristics applied to helicopters
After watching How does a helicopter work: Everything you need to know about helicopters (7:58) students label Figure 3 – helicopter in the teacher resource. 
Teacher leads a class discussion about how each force effects flight.
Students write their own response to the following question: Explain how each force effects flight.
Boomerang flight
After watching The First Inventors season 1, episode 4 (0:00–12:34, 26:20–31:30) students answer questions in the teacher resource. Chunk the lesson to enable effective questioning in order to aid students in developing a quality response.
Rotor design
Rotor blade materials
Students brainstorm what materials they could use for rotor design. This will help students to start conceptualising any changes to shapes and dimensions they may need.
Idea development
[bookmark: _Hlk191045317]Jigsaw – students form groups of 3–5, with each student drawing an aerofoil idea. Each student shares their understanding of how their idea will work with the group.
[bookmark: _Hlk191045349]Annotated idea sketches
Teacher demonstrates how to draw and annotate idea sketches. Students individually produce 4 annotated sketches for aerofoil ideas.
Workshop induction and safety
[bookmark: _Hlk185241601]Students complete a workshop induction. Introduce students to all machines, their physical appearance and function, including machines not approved for the cohort. Question students regarding their experiences in workshop environments and their expectations for safe conduct within the general workshop. Use Department safety resources (staff only) as appropriate.
Teacher and class develop classroom expectations by first asking students to identify what makes the workshop different from a regular classroom. Teacher expands on this by co-constructing a list of expectations and class procedures with students. Point out the mandatory signage (PPE, SOPs and so on) and line markings and explain that safety will be the responsibility for everyone in the workshop. This connecting learning activity will give you an understanding of students’ prior knowledge and experiences in using tools and machines.
Students complete safety tests (staff only).
	Student work samples.
Students can recall the safety expectations required in the workshop.
Completed safety tests (staff only).
Exit slips.
Observation.
Peer feedback during jigsaw activity.
Idea sketches.
	Suggested adjusted activities. 
Individual and small group support during completion of safety tests.
A variety of force, motion and energy explanations in a variety of formats such as text, images and video.
Ensure the use of closed captions when presenting videos to support the learning and accessibility needs of all students.
Extension: students work collaboratively to build their own design brief based on the design situation.
Provide a list of safe and unsafe practices as a prompt for students who may require this.
	


[bookmark: _Toc112681291]

[bookmark: _Toc210040600][bookmark: _Toc146805877][bookmark: _Toc147481174]Weeks 3–4
Table 2 – Weeks 3–4 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-MSC-01
TE4-PPM-01
TE4-DES-01
TE4-SAF-01
Content
Students:
Identify the characteristics and properties of components in engineered systems 
Explain how force, motion and energy apply to engineered systems
Example(s):
Gears, levers, pulleys, wind turbines, water turbines and water wheels. 
Investigate how engineering technologies and systems can improve production quality
Apply design and systems thinking to assess ideas and develop quality solutions
Collect data and information to develop engineered solutions
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
Document design and production processes when developing projects
Apply engineering processes to create and evaluate prototypes and working models
Work collaboratively to test, modify and improve engineered solutions
	Learning intention
We are learning how to apply safe production techniques to make components of engineered systems.
Success criteria
We can:
safely and accurately produce components for an engineered solution
test, collaboratively evaluate and apply rectification measures.
Teaching and learning activities
Manufacture
[bookmark: _Hlk191362353]Guide students to complete each step of the ‘heli launcher’ project, watching the teacher demonstration first, then by process of gradual release of responsibility, students will experiment with each tool, machine and technique.
Teacher demonstrates each process step-by-step, highlighting safe practices and common mistakes. Engage students by asking them to identify potential hazards during the demonstration.
The launcher
Teacher provides students with materials as students require them.
Note: refer to the production procedure for the launcher and plan learning sequences based on student needs.
	Peer and self-assessment of produced launcher.
Students can explain production processes to peers.
Students can use materials and equipment correctly and safely.
Completed or partially completed launcher.
	Suggested adjusted activities. This section is also for use in school when adjusting support all students to achieve in their learning.
Individual and small group explanation.
Selection of partially constructed components for use where required.
Marking out templates can be provided where necessary.
Pre-prepared material can be available for some students.
Production procedure with images available for students to follow.
	




[bookmark: _Toc210040601]Weeks 5–6
Table 3 – Weeks 5–6 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-SAF-01
TE4-MSC-01
TE4-PPM-01
TE4-DES-01
Content
Students: 
· Use graphical communication techniques to present ideas for products and systems
Describe how engineered solutions use materials, components and system
Demonstrate safe practices when selecting and using tools, processes and technologies
	Learning intention
We are learning techniques to develop and communicate engineering ideas and understand how a material’s properties can impact their suitability.
Success criteria
We can:
produce a drawing to aid with the production of an engineered solution
identify materials to use in each component and explain why
safely and accurately produce drawings for an engineered solution.
Teaching and learning activities
CAD
[bookmark: _Hlk191284181]Teacher introduces CAD software and demonstrates its use in small steps. The software selected should meet the school need. Examples of potential use:
3D modelling of the mechanism
Drawing an orthogonal to AS1100.
Show students an example of a completed drawing first and then break it down into smaller achievable components.
Have a physical sample of the object to be drawn available for students.
Students complete drawing of project components.
Materials
Teacher explains to students that there are many materials that could be used to make this engineered product including plywood, timber, polystyrene, acrylic, polyvinyl acetate, aluminium and more.
Jigsaw – students form groups of 3–5, with each student researching and describing the properties of one material. Each student shares their understanding of their material with the group. The group selects and justifies the most appropriate materials.
[bookmark: _Hlk191288520]Teacher explains to students that there are many materials that could be used to make this engineered product including polyvinyl acetate, contact adhesive and epoxy.
Using the information provided, students rank the adhesives from most to least suitable for the joining of radiata pine to plywood. 
	Student drawing samples.
Responses to materials questions.
Observation and feedback.
	Suggested adjusted activities. 
Provision of partially completed drawings.
Individual and small group instruction.
Provide visual and/or multimodal examples and check for understanding of concepts.
Provide a glossary, allowing the use of bilingual dictionaries for new terminology and use.
Task scaffolds.
	




[bookmark: _Toc210040602]Weeks 7–8
Table 4 – Weeks 7–8 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-PPM-01
TE4-SAF-01
Content
Students:
Investigate how engineering technologies and systems can improve production quality
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
Document design and production processes when developing projects
	Learning intention
We are learning to use materials, components, processes and technologies to make engineering projects.
Success criteria
We can:
safely and accurately produce components for an engineered solution
test, collaboratively evaluate and apply rectification measures.
Teaching and learning activities
As a class complete a brainstorm of methods to shape different materials. This is a good opportunity to encourage students to think about how the properties of materials impacts how easily or well it is shaped.
Rotor hub
The rotor hub could be made from a variety of materials. It is important that the material is lightweight, rigid and can be machined. Objects like milk bottle tops could be used.
Rotor blades 
Students should be encouraged to experiment with size, shape and materials for rotor blades. A sample procedure has been provided for curved blades made from medium craft sticks.
Assembly
Refer to the procedure for assembly methods using hot glue.
	Responses during brainstorming activity.
Peer and self-assessment of produced launcher.
Students explain production processes to peers.
Students can use materials and equipment correctly and safely.
Completed or partially completed rotor.
Ongoing testing and evaluation.

	Individual and small group explanation.
Selection of partially constructed components for use where required.
Marking out templates can be provided where necessary.
Pre-prepared material can be available for some students.
Production procedure with images available for students to follow.
	




[bookmark: _Toc210040603]Weeks 9–10
Table 5 – Weeks 9–10 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
TE4-SAF-01
TE4-MSC-01
TE4-PPM-01
Content
Students:
Apply engineering processes to create and evaluate prototypes and working models
Justify materials and components used when testing engineering technologies and systems
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 apply engineering processes to create and collaboratively evaluate engineered solutions.
Success criteria
We can:
safely and accurately produce components for an engineered solution
test, collaboratively evaluate and apply rectification measures.
Teaching and learning activities
[bookmark: _Hlk191298371]Students brainstorm how rotor designs impact lift. This will help students to start to conceptualise any changes to shapes, angles and dimensions they may need to carry out as they test, evaluate and rectify their helicopter.
Criteria for success
Flight tests, evaluation and adjustments 
Teacher highlights safety precautions for launching including having one person in the launch area and wearing safety glasses.
Students conduct a minimum of 5 test flights, completing flight notes for each test. 
Using the data gathered from the flight tests students complete the ongoing evaluation in the work.
Teacher leads a collaborative discussion to scaffold the evaluative process.
What is our criteria for success?
Did your rotor fly to a satisfactory height?
Was your launcher efficient to operate?
Teacher encourages students to consider adjustments to their rotor based on flight test findings. Adjustments to be considered include shape and length of blade, angle of attack and assembly method. 
The hang time competition is run in class.
Teacher coordinates a class activity – a knockout competition pitting rotor against rotor until one rotor is declared the champion.
Final evaluation
Teacher models final evaluation based on criteria for success prior to students completing the evaluation.
	Verbal responses during brainstorming activity.
Peer and self-assessment of produced launcher.
Completed written evaluation.
Improved flight as testing and evaluation progresses or demonstrated understanding of why flight hasn’t improved.
	Group selection for collaborative analysis to take into consideration the learning needs of all students.
Video tests so students can review and analyse multiple times.
Some students may require testing and evaluation worksheet in a different format.
	




[bookmark: _Toc210040604]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: _Toc210040605]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: _Toc210040606][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]Differentiation: further advice to support Aboriginal and Torres Strait Islander students, students learning English as an additional language or dialect (EAL/D), students with a 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.
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.
Consulted with: Curriculum and Reform, Disability Inclusion, Multicultural Education, Aboriginal Education Advisors, Curriculum and subject matter experts.
[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:
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