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[bookmark: _Toc202877204][bookmark: _Toc226989142][bookmark: _Toc112681287]Overview
Description: this sample program of learning is developed from the Engineering Technology 7–10 Syllabus (2024) and draws on content from the Structures focus area. ‘Bridging the gap’ is a 20-week engineering design-based unit where students investigate how engineers apply principles of force, motion and materials to design and construct efficient structures. Through a sequenced blend of theory, investigation and hands-on practical work, students build knowledge of engineering concepts such as stress, tension, compression and load distribution. The unit culminates in the construction and testing of a model truss bridge where students apply engineering drawing standards, analyse materials and test their bridge for performance and strength-to-weight efficiency.
Explicit teaching: suggested learning intentions and success criteria are provided throughout the program to support explicit teaching of engineering concepts and skills. Teachers are encouraged to adapt these to suit their class context, ensuring that learning is modelled, guided and practised before independent application. Each lesson provides opportunities for clear explanation, worked examples and visual modelling of engineering principles, supported by hands-on investigation and feedback.
When and how to use: this program is designed for flexible delivery across theory and practical environments. It can be adapted to suit school resources, class timetables and workshop facilities. Teachers may vary the sequence or depth of content depending on student experience with tools, materials, and CAD or manual drawing. The program integrates research, design, drawing, construction and testing stages to mirror authentic engineering processes. Practical components including testing procedures can be modified. 
Suggested timeframe: this sample program of learning is designed to be completed over a period of approximately 20 weeks in 60-minute lesson sequences. This duration can be adapted to suit the school context. 
Weeks 1–10: Foundational learning on forces, materials, structures and drawing skills.
Weeks 11–20: Design, construction, testing and evaluation of the ‘Bridging the gap’ truss bridge assessment task. The timeframe and sequencing can be adjusted to align with local school contexts and resource availability.
[bookmark: _Toc112681290][bookmark: _Toc202877205][bookmark: _Toc226989143]Outcomes
[bookmark: _Hlk196380314]A student:
applies risk management and safe work practices in engineering contexts EGT5-SAF-01
communicates ideas, concepts and solutions for engineering practice EGT5-COM-01
investigates and evaluates engineering systems and solutions EGT5-EVL-01
develops and applies technical graphics in engineering contexts EGT5-GRP-01
applies mechanical analysis and practical testing to investigate engineering concepts EGT5-MEA-01
selects and applies materials for engineering projects EGT5-USE-01
Engineering Technology 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
Related Life Skills outcomes
A student:
recognises systems, structures or technologies used in everyday life EGTLS-SST-01
identifies features of structures, mechanisms or control systems EGTLS-SMC-01
recognises the use of technology in engineering practices or industries EGTLS-IVT-01
identifies sustainable practices used in engineering contexts EGTLS-ENV-01
participates in producing structures, mechanisms or control systems EGTLS-PRD-01
uses graphics to represent engineering ideas EGTLS-GRP-01
uses numbers and measurements to solve problems in engineering contexts EGTLS-MEA-01
selects and uses materials, tools or equipment in engineering contexts EGTLS-USE-01
uses strategies to test mechanical engineering concepts EGTLS-MEA-02
demonstrates safe work practices in engineering contexts EGTLS-SAF-01
communicates ideas and information for engineering practice EGTLS-COM-01


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 identify the literacy demands of the course/content and cater for the diverse needs of my students?
Expression
· 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: _Toc202877206][bookmark: _Toc226989144]Lesson sequence and details
Note: bolded text in italics indicates the heading for the related content in the teacher resource or student booklet.
Learning intentions and success criteria are outlined throughout the program and can be found it the associated PowerPoint (PPT) for ease of display during lessons.
Key terms are included for each lesson to support student understanding of subject-specific language and to encourage consistent use of accurate terminology. Teachers are encouraged to introduce these terms at the beginning of each lesson as part of an explicit vocabulary focus.
Suggested strategies include:
displaying the key terms alongside relevant images and prompting students to describe how each term may relate to the image
highlighting the key terms on the board and asking students to identify when they are used during the lesson, followed by students writing their own definitions at the end of the session
matching terms to mixed-up definitions prior to commencing the lesson.
Note: this unit of work includes a range of subject-specific terminology, in addition to the key terms addressed at the beginning of lessons. Teachers should engage with these words before and during activities to ensure students understand their meaning within the context of the lesson. The strategies above can be used, as well as developing word walls, glossaries and other vocabulary activities that can be found on the Universal Resources Hub.
[bookmark: _Toc202877207][bookmark: _Toc226989145][bookmark: _Toc112681291]Weeks 1–2
Table 1 – Weeks 1–2 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Describe the function and purpose of structures, including how they provide access and shelter
	Learning intentions
We are learning to:
understand the role of engineers in solving real-world problems
explore real projects that civil engineers design and build.
Success criteria
We can:
describe at least 3 projects a civil engineer might work on
collaborate with peers to brainstorm ideas and respond in writing
identify different types of engineering fields, especially civil engineering.
Teaching and learning activity
Engineers work
To activate students’ prior knowledge, the class discusses and brainstorms ‘What is engineering?’
Play the video clip: Engineering. Making Life Happen (0:30). 
Enable closed captions to support a range of learners.
After playing the video, check student understanding by asking questions related to the key concepts in the video.
Students answer questions and complete activities in the Teacher resource. 
Evidence of learning
Students contribute relevant ideas to the class discussion demonstrating prior knowledge as well as providing reflections on why or why they would not like to work as an engineer.
	

	Outcome
EGT5-EVL-01
Content
Students:
Describe the function and purpose of structures
Identify functional engineering components such as foundations, beams, bracing
	Learning intention
We are learning to:
recognise and describe basic structural elements used in engineering (beams, columns, arches, trusses).
Success criteria
We can:
identify examples of beams and columns in our classroom and school surroundings
describe what makes a beam different from a column
recognise arches and trusses through teacher-presented examples
record real-world examples of beams, columns, arches and trusses in a table.
Teaching and learning activity
Engineering structures
Prompt students: Explore around your classroom or school. What parts of the building do you think are holding it up?
Students discuss and record their initial ideas.
Lead a discussion on beams and columns by pointing out specific examples in the room (for example, roof supports, vertical posts, lintels) or displaying stimulus media.
Use a think-aloud to explain the difference between beams (horizontal load-bearing members) and columns (vertical supports).
Introduce arches and trusses. Present clear images of arches (bridges, cathedrals) and trusses (roof structures, bridges) since they are harder to locate in the school.
Introduce the vocabulary on page 15 of the Teacher resource and display on board.
Model identifying structural features in an image and narrates reasoning (for example, ‘This is a truss because it is a framework of triangles that share the load’).
Model how to complete the table then co-complete the first example with the class.
Students complete a table for the following structures: beams, columns, arches and trusses.
For each structure they must document a real-world example (classroom/local environment for beams/columns; images or research for arches/trusses).
Differentiation
Provide further scaffolding of the table with one example already filled in. Alternatively, have a variety of options other than the table to represent the different structure types – a digital poster, using symbols or providing an explanation.
Offer visual aids and labelled diagrams for students learning English as an additional language or dialect (EAL/D).
Use peer-pairing for identifying classroom structures.
Challenge students to sketch a simple diagram of each structure type with load arrows.
Evidence of learning
Student table completed with at least 3 correct real-world example for each structure type.
Contributions to class discussion identifying beams and columns in the classroom.
Short explanation distinguishing beams from columns.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify forces that act on structures, including live loads, dead loads and calculate weight force
Identify compressive and tensile forces acting on members in an identified structure
	Learning intention
We are learning to:
identify different types of forces and describe how they act on materials and structures. 
Success criteria
We can:
give examples of situations where objects are pulled, squashed or twisted
describe tension, compression and torsion using correct terminology
match each force with a real-world example
complete sentence starters to explain tensile, compressive and torsional forces.
Teaching and learning activity
Forces
Activate student prior knowledge.
Students brainstorm everyday situations where objects are pulled, squashed or twisted (for example, pulling a rope, squeezing a ball, twisting a jar lid).
Responses are documented in a class table under headings: ‘Pulled’ (tension), ‘Squashed’ (compression), ‘Twisted’ (torsion).
Use guided questioning: ‘What happens when you squeeze a sponge?’ to link student examples to scientific terminology.
Teacher demonstration
Rubber band – tension (pulling apart)
Sponge – compression (squashing)
Ruler twist – torsion (twisting).
Name each force clearly while demonstrating, highlighting direction of applied force, and modelling how engineers describe these actions.
Students are given diagrams showing tensile, compressive and torsional forces with arrows indicating force direction.
Explain how diagrams are used to communicate forces in engineering drawings.
Sentence starter activity
Students complete prompts such as:
Tensile forces are forces that …
Compressive forces are forces that …
Torsional forces are forces that …
Model one example first: ‘Tensile forces are forces that pull materials apart, like a rubber band being stretched’.
Differentiation
Provide simplified definitions with icons (stretch, squash, twist) for EAL/D learners.
Offer pre-drawn diagrams with labels for students who need additional support.
Challenge students to identify structural examples (for example, tensile cables in bridges, compressive columns in buildings, torsional twisting in shafts).
Evidence of learning
Completed table with examples of tension, compression and torsion from everyday life.
Correctly labelled visual diagrams of tensile, compressive and torsional forces.
Completed sentence starter statements using accurate terminology.
Student ability to explain how each force acts.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intention
We are learning to:
measure forces using Newton’s Second Law of Motion and apply this to engineering structures.
Success criteria
We can:
recall what a force is and identify its effect on objects
state and use the formula 
explain what each part of the formula represents, and the units used (N, kg, m/s²)
calculate the force of gravity acting on a mass
apply this knowledge to an engineering example (post and beam).
Teaching and learning activity
How is a force measured?
Class discussion: ‘What is a force?’ (link back to tension, compression, torsion).
Explicitly restate: ‘A force is a push or a pull that can change the motion of an object.’
Introducing Newton’s Second Law
Write the formula 
Components explained:
F = force (measured in newtons, N)
m = mass (measured in kilograms, kg)
a = acceleration (measured in m/s²).
Break the equation down step-by-step, modelling how each unit contributes to the calculation.
Model a calculation on board, for example: A box with a mass of 5 kg accelerates at 2 m/s².
Use a think-aloud to narrate the steps and the importance of including units.
Gravity and force
Explain: ‘On Earth, acceleration due to gravity is 9.8 m/s², but for simplicity in school-based engineering calculations we use 10 m/s².’
Model calculating the force required to support a 50 kg beam.
Engineering application
Introduce a post-and-beam construction example (see page 21 of the Teacher resource).
Students discuss: ‘How does the beam’s weight exert a force on the supporting post?’
Model calculation, linking back to material selection for structural strength.
Scaffolded questioning (‘If the beam weighs 50 kg, what is the force on the post? What if we doubled the mass?’).
Differentiation
Provide a formula sheet with symbols and units pre-explained.
Scaffold worked examples with step-by-step prompts for students needing extra support.
Ask students to calculate the load if the beam is doubled or explore multiple posts sharing the load.
EAL/D: visual diagrams of formula components (F, m, a) and unit conversions.
Evidence of learning
Student notes showing breakdown of formula and correct units.
Correctly solved worked example (force of 5 kg mass accelerating at 2 m/s²).
Completed calculation of force of a 50 kg beam (500 N).
Written/diagram response explaining how engineers use force calculations to select suitable materials for post-and-beam construction.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intention
We are learning to:
distinguish the difference between mass and weight, and why this is important in engineering.
Success criteria
We can:
define mass and weight, and explain how they are different
describe mass as a scalar quantity and weight as a vector quantity
calculate the weight of an object on Earth and compare it to its weight on the Moon
explain why the same mass has a different weight depending on gravity
apply mass versus weight understanding to an engineering structure.
Teaching and learning activity
Mass versus weight – What’s the difference?
Defining mass and weight
Explicitly define mass (amount of matter, measured in kilograms, scalar) versus weight (force of gravity acting on a mass, measured in newtons, vector).
Highlight the keywords ‘scalar’ and ‘vector’ on the board and model the difference using arrows for direction (vector) and magnitude only (scalar).
Model an example: A steel beam has a mass of 100 kg. What is its weight on Earth?
Students complete similar guided examples.
Set the scenario of 2 identical bricks, one on Earth and one on the Moon.
Modelled calculation:
Earth: W = 10 × 10 = 100 N
Moon: W = 10 × 1.6 = 16 N.
Class discussion prompt: ‘Why does the same brick weigh less on the Moon even though its mass hasn’t changed?’
Draw out that mass is constant, weight depends on gravity.
Engineering application
Revisit the post and beam structure example.
Students discuss how understanding the difference between mass and weight helps engineers select materials for beams and posts in different environments.
Use guided questioning: ‘What matters more to a structural engineer – mass or weight? Why?’
Students complete a fill in the blanks worksheet reinforcing definitions and formulae.
Video and discussion
Watch the video: Brian Cox visits the world's biggest vacuum | Human Universe – BBC (4:41).
Class discussion: ‘What caused the bowling ball and feather to hit the ground at the same time?’
Explicitly link this back to gravitational acceleration being equal for all objects (in the absence of air resistance).
View Making meaningful connections through discussions – technique guide for further information.
Differentiation
Provide definition cards (mass versus weight) with images for EAL/D learners.
Scaffolded calculations with step-by-step prompts for students needing support.
Challenge students to calculate the weight of the same object on Jupiter.
Use peer discussion and sentence starters (‘The brick weighs less on the Moon because …’).
Evidence of learning
Student notes showing clear definitions of mass and weight.
Completed worked examples (beam and brick calculations).
Fill in the blanks worksheet completed correctly.
Participation in class discussion, demonstrating understanding that mass is constant while weight varies with gravity.
Student responses in video discussion linking acceleration due to gravity with object motion.
	

	
	Adjustments (use this space to add specific adjustments used)
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Weeks 3–4
Table 2 – Weeks 3–4 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Apply safe work practices throughout the design, production and testing of models and projects for a structure
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
	Learning intention
We are learning to: 
understand how teamwork, design choices and material use affect the success of a structure.
Success criteria
We can:
design and build a free-standing tower using limited materials
test our structure against set criteria (height and stability)
reflect on what worked well and what could be improved in our design and teamwork.
Teaching and learning activity
Paper tower sprint (practical challenge)
Introduction
Explain the challenge rules:
Build the tallest free-standing tower possible.
Materials: 10 sheets of A4 paper + 300 mm of masking tape.
Tower must stand unsupported for 10 seconds to qualify.
Highlight constraints and criteria for success.
Model reading and interpreting a design brief, identifying key constraints (time, materials, stability).
Team challenge (main activity)
Students work in groups of 3–4 to design and construct their tower within a set time limit (for example, 20–25 minutes).
Circulate, prompting students with guiding questions:
How can you fold or roll the paper to make it stronger?
How are you managing your tape use?
How tall can you build while keeping stability?
Towers are measured for height and tested for stability (they must stand for 10 seconds).
As a class, observe which designs perform best and why.
Students individually or in groups complete a reflection:
What worked well in your design?
How well did your team manage the resources?
If you did it again, what would you change?
Model reflective language using sentence starters (‘One thing that worked well was … Next time we could …’).
Differentiation
Provide sentence starters for reflection tasks (for example, ‘Our team managed resources well by …’).
Offer graphic organisers for groups to plan their design before building.
Pair students strategically to support collaboration and idea sharing.
Ask students to sketch their tower design and annotate where forces acted on it.
Evidence of learning
Completed tower design and participation in the challenge.
Tower stability measured and recorded (height + stood for 10 seconds).
Student reflections identifying strengths, weaknesses and improvements.
Teacher observation of teamwork, resource management, and application of design thinking.
	

	Outcome
EGT5-USE-01
Content
Students:
Classify engineering materials used in structures as pure metals, alloys, polymers and timbers
	Learning intention
We are learning to:
classify engineering materials into categories to understand their properties and uses.
Success criteria
We can:
classify everyday items into metal and non-metal groups
describe the major categories of engineering materials (metals, ceramics, polymers, composites, natural materials, elastomers)
give examples of each material type and their common properties
explain why classification helps engineers select the right material for a job.
Teaching and learning activity
Engineering materials
Present the statement:
‘Because there are so many types of materials, engineers and designers need a way to make sense of them. To do this, we classify materials into categories based on their properties and where they come from. This helps us choose the right material for the right job.’
Short class discussion on why this might be important in engineering.
Think aloud linking everyday decisions (for example, choosing clothing fabric or a phone case) to engineering classification.
Activity: metal versus non-metal
Students list 5 items they used to get to school (for example, bike, car, bus, phone, shoes).
In pairs or individually, students classify these items into metal or non-metal using a table.
Check for accuracy and addresses misconceptions.
Expanding classification
Present a diagram of broader material categories: metals, ceramics, polymers, composites, natural materials, elastomers.
Students copy or complete the classification diagram in their books.
Model how to place a range of examples (for example, glass = ceramic; rubber band = elastomer). 
Define each category of material using a simple 3-part structure:
Definition
Common properties
Examples
You may co-construct a class chart or provide a template for students to complete.
Differentiation
Provide a scaffolded table with some examples already filled in for support.
Visual icons for each material category (metal beam, rubber band, glass jar, wooden log, carbon fibre panel).
Pair EAL/D students with peers for think-pair-share.
Challenge students to suggest possible engineering applications for each category.
Evidence of learning
Completed ‘metal versus non-metal’ table with at least 5 examples.
Student classification diagram of material categories.
Student notes/chart with definition, properties and examples for each material category.
Contributions to class discussion linking material properties to engineering use.
	

	Outcome
EGT5-USE-01
Content
Students:
Classify engineering materials used in structures as pure metals, alloys, polymers and timbers
Identify the properties of a material, such as hardness, ductility, malleability, and tensile and compressive strength, that make the materials suitable for use in structures
	Learning intentions
We are learning to:
investigate key properties of materials (mechanical, physical, manufacturing and environmental)
investigate how engineers use these properties to select the right material for a job.
Success criteria
We can:
describe the difference between mechanical, physical, manufacturing and environmental properties
match properties to materials with supporting examples
identify real-world items that demonstrate specific material properties
use correct engineering vocabulary when describing properties.
Teaching and learning activity
Engineering properties of materials
Introduction of properties
Introduce 4 categories of material properties:
mechanical (for example, strength, toughness, hardness, ductility)
physical (for example, density, conductivity, melting point)
manufacturing (for example, machinability, weldability, formability)
environmental (for example, corrosion resistance, recyclability, biodegradability).
Present the information using a table format for clarity.
Model linking each property to an example material (for example, hardness = diamond; conductivity = copper; corrosion resistance = stainless steel).
Demonstrate physical samples (for example, bending a steel ruler for ductility, showing aluminium foil for malleability, displaying a copper wire for conductivity).
Students observe and record examples in their property tables.
Activity: match the property
Students are given a list of properties and a list definitions, then tasked to match them appropriately.
Work through one example with the class before students complete independently.
Activity: property hunt
Students search their classroom, school grounds, or home (if homework) for items that demonstrate each property.
They record the item and matched property in a table (for example, density = brick, conductivity = wire).
Activity: key words
Students complete sentences using a word bank.
Differentiation 
Provide scaffolded tables with examples already filled in for support.
Use visuals (icons/pictures) for each property for EAL/D learners.
Provide word bank with definitions for key terms.
Challenge students to suggest engineering applications for their ‘property hunt’ examples.
Evidence of learning
Completed classification tables of properties with examples.
Matching task worksheet showing correct property-to-material pairings.
‘Property hunt’ table filled with examples from classroom/school/home.
Completed key word exercise with correct technical vocabulary.
Contributions to demonstrations and class discussions.
	

	Outcome
EGT5-USE-01
Content
Students:
Classify engineering materials used in structures as pure metals, alloys, polymers and timbers
Identify the properties of a material, such as hardness, ductility, malleability, and tensile and compressive strength, that make the materials suitable for use in structures
	Learning intention
We are learning to:
apply our understanding of material properties to select appropriate materials for different parts of an engineered structure.
Success criteria
We can:
suggest suitable materials for different parts of a pedestrian bridge 
justify our choices by referring to relevant material properties
research a real-world structure and identify the materials used
explain why the chosen materials were appropriate for that structure
Teaching and learning activity
How materials are used in structures
Engineering scenario: pedestrian bridge
Present the design scenario: ‘You are part of a design team building a new pedestrian bridge for a public park. What materials would you select for the walkway, handrails and supporting beams?’
Students brainstorm possible materials (timber, concrete, steel, composites, aluminium).
Model an example: ‘For the handrails, stainless steel could be chosen because it has good corrosion resistance and is strong enough to handle repeated use.’
Students complete a table with 3 parts of the bridge and suggested material and property justification.
Extension: students create a labelled sketch of the bridge showing their chosen materials in use.
Real-world structures
Students research or are provided with examples of real-world structures (for example, Sydney Harbour Bridge, Millau Viaduct in France, Brooklyn Bridge).
Students record:
name and location of structure
three main materials used
justification for why those materials were suitable, referencing their properties (for example, ‘Concrete was chosen for the supports because it has high compressive strength and durability’).
Demonstrate with one worked example on the board before students attempt independently.
Class shares examples of structures and compares choices of materials.
Reinforce the link between engineering material properties and real-world performance.
Differentiation
Provide scaffolded bridge scenario table with one row completed as an example.
Provide teacher-selected real-world structure examples for students who need support, with guided notes.
EAL/D: provide word banks with material properties (strong, lightweight, corrosion resistant, durable).
Challenge students to undertake independent research of international structures with higher technical detail.
Evidence of learning 
Completed table of material choices and justifications for pedestrian bridge components.
Extension: sketch showing labelled materials in bridge design.
Research notes on a real-world structure (name, location, materials, justification).
Class contributions explaining links between material properties and structural applications.
	

	Outcome
EGT5-USE-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
Identify the properties of a material, such as hardness, ductility, malleability, and tensile and compressive strength, that make the materials suitable for use in structures
Contrast destructive and non-destructive testing and how they are used to inform engineering decisions
	Learning intentions
We are learning to:
understand how engineers test materials to determine their properties
understand how engineers decide if materials are suitable for structural use.
Success criteria
We can:
describe common material testing methods (tensile, compression, hardness, impact)
explain why engineers test materials before building with them
participate in designing and carrying out a simple material test
record and share results of material tests and compare across groups.
Teaching and learning activity
Materials testing
Pose the question: ‘How do engineers find out what a material can do?’
Class brainstorms: ‘What do we want to know about a material before building with it? How do we know if it’s suitable?’
Summarise key ideas.
Explain that engineers perform tests to measure strength, flexibility, brittleness, toughness, and so on.
Introduce common tests:
tensile test: pulling to see stretch/break force
compression test: squashing to measure resistance
hardness test: scratching/indentation
impact test: striking to test toughness.
Video activity
Students watch the video: Understanding The Different Mechanical Properties Of Engineering Materials (10:08).
Pause after each test to discuss with students:
What materials are being tested?
What happens as more force is applied?
What is meant by tensile strength?
Why do some materials snap while others deform?
What surprised you?
Use guided questioning and wait time to ensure student understanding. 
Note: the video does contain a large amount of technical language. You may choose to pause and explain any new terms.
Group practical activity: How do we find out about a material’s properties?
Class is divided into groups of 4–5.
Each group is given material samples (wood, metal, plastic, rubber, ceramic, foam).
Each group selects or is assigned one property to test (for example, hardness, brittleness, flexibility, toughness, workability).
Groups research and design a test method (with teacher guidance if required).
Groups conduct the test and demonstrate their method to the class.
Results are collated on a shared class chart.
Students record results and create a short report ranking materials for each property tested.
Model how to write a conclusion linking results to real engineering applications.
Differentiation
Scaffolded report template for students who need support (with headings: Property tested, Method, Results, Conclusion).
Provide simplified definitions of key properties for EAL/D learners.
Allow some groups to be given step-by-step test instructions, while others design more independently.
Students suggest engineering uses for the ‘best’ and ‘worst’ materials in each test.
Evidence of learning
Student responses to video discussion questions.
Group demonstration of a material property test.
Completed class results chart showing comparative performance of materials.
Individual/group report including method, results, conclusion and ranking order of materials. 
Teacher observation of group collaboration and use of scientific/engineering vocabulary.
	

	
	Adjustments (use this space to add specific adjustments used)
	



[bookmark: _Toc202877209][bookmark: _Toc226989147]Weeks 5–6
Table 3 – Weeks 5–6 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
EGT5-ENV-01
EGT5-EVL-01
Content
Students:
Outline the importance of Indigenous Cultural and Intellectual Property (ICIP) of Aboriginal and/or Torres Strait Islander Peoples and how it is related to structures
Investigate engineered structures used by Aboriginal and/or Torres Strait Islander Peoples, such as shelters and fish traps
Investigate and identify the impact of a range of structures on the physical environment in Australia
	Learning intentions
We are learning to:
examine Aboriginal and Torres Strait Islander engineered structures and how materials were used for specific purposes
determine why these designs are sustainable.
Success criteria
We can:
identify examples of Aboriginal engineered structures and their uses
describe the materials used and the properties that made them suitable
compare structures from different regions and explain their differences
reflect on why Indigenous engineering knowledge is important today
apply our understanding to design a simple shelter for a given environment.
Teaching and learning activity
Built for purpose
Revisit ‘What do engineers do?’ (Solve problems using materials, forces and design.)
Class discussion to set context.
Exploring Indigenous engineering (digital activity)
Students, in pairs or groups, access the website Deadly Story – Engineering.
Focus on the following sections: stone houses and aquaculture (Budj Bim – Gunditjmara Country), shelters and materials, tools and environmental engineering.
Students find and record 3 examples of Aboriginal structures.
Students complete a guided table for each structure:
structure name
location/region
purpose/use
materials used
properties of materials.
Students compose a short paragraph comparing 2 structures from different regions (for example, stone hut versus willam).
Whole-class reflection
Lead discussion using prompts:
What makes these designs smart and sustainable?
Why is understanding Indigenous engineering important today?
Can you think of modern designs inspired by these ideas?
Model a response linking sustainability (local, natural, renewable materials) with modern engineering examples (for example, passive solar design, green building).
Design challenge: think like an engineer
Students design a shelter for a hot, dry place using only natural materials. They must explain what materials they would use and why.
Differentiation
Provide a partially completed table for students needing support.
Word banks with key terms (permanent, renewable, weatherproof, insulative).
EAL/D students may use images/icons for materials and properties.
Students research additional Aboriginal structures (fish traps, aquaculture systems, stone arrangements) beyond the guided examples.
Evidence of learning
Completed guided table with at least 3 examples of Aboriginal structures.
Written paragraph comparing 2 regional structures.
Participation in whole-class reflection, demonstrating understanding of sustainability and relevance.
Short written/drawn response designing a shelter for a hot, dry place using natural materials.
	

	Outcome
EGT5-ENV-01
Content
Students:
Compare renewable and non-renewable resources and explain their advantages and limitations in the design and construction of structures
	Learning intentions
We are learning to:
investigate what makes a material sustainable.
Investigate how engineers consider environmental, social, and economic impacts when selecting materials for structures.
Success criteria
We can:
identify key sustainability factors that influence material choice
classify structural materials (metals, polymers, timber, concrete) using plain-English sustainability descriptions
evaluate materials for environmental impact and durability
justify a material choice for a small footbridge based on sustainability considerations
participate in a discussion about trade-offs in engineering material choices.
Teaching and learning activity
Sustainability in structural materials
Introduce the lesson and asks prompting questions:
What makes a material environmentally friendly?
Have you seen examples of sustainable construction in your area?
Why might sustainability matter in civil engineering?
Class discussion activates prior knowledge and real-world connections.
Materials analysis
Groups research/discuss 4 material types (metals including alloys, polymers, timber, concrete).
Students complete a table (description and suggested sustainability category).
Circulate, prompting students with guiding questions.
Footbridge challenge
Scenario: Imagine you are engineering a small footbridge over a creek. Which main material would you choose to construct the bridge?
Students write a short justification or sketch with labels, referencing sustainability factors.
Optional debate/class discussion
Topic: Would you rather use a high environmental impact material that lasts 100 years, or a sustainable one that needs replacing every 25 years?
Students work in teams or as a whole-class circle discussion.
Moderate by encouraging students to use evidence from their tables and analyse.
Differentiation
Scaffolded tables with some rows pre-completed.
Visual icons for material categories for EAL/D students.
Sentence starters for debate/discussion (for example, I would choose ___ because …).
Students research case studies of real projects (for example, timber versus concrete bridges).
Evidence of learning
Completed sustainability factors table.
Group materials analysis table.
Individual short response or diagram justifying material choice for the footbridge.
Participation in debate/discussion showing reasoning about sustainability trade-offs.
	

	Outcome
EGT5-EVL-01
Content
Students:
Identify forces that act on structures, including live loads, dead loads and calculate weight force
Identify compressive and tensile forces acting on members in an identified structure
	Learning intentions
We are learning to:
investigate beams, the loads they carry, and the forces acting on them
understand how engineers choose materials and shapes for safe and efficient structures.
Success criteria
We can:
explain what a beam is and give real-world examples
describe different types of loads (point load, distributed load, dynamic load)
identify forces acting on beams (bending, shear, tension, compression)
answer comprehension questions showing understanding of how engineers choose beam materials
predict and observe how beams behave under different loading and orientations.
Teaching and learning activity
Beams, a closer look
Present the historical context: ‘Ever since the first tree fell across a stream …’ and connects to modern beams in bridges, buildings, walkways.
Students brainstorm everyday examples of beams.
Reading and comprehension activity
Students read the provided passage on loads and forces in beam design.
Students complete comprehension questions.
Model how to extract answers from the text by highlighting keywords.
Common loading of beams
Present diagrams of beams with common loadings (point load, evenly distributed load).
Students sketch each beam with red arrows (forces) and blue arrows (reactions).
Students sketch to show expected beam deflection.
Model one example (point load in centre) before students attempt the rest.
Practical demonstration (optional)
Set up a 2.4 m × 90 × 35 radiata pine beam on 2 brick supports.
Measure height at midpoint before and after loading.
Repeat with beam reoriented on edge.
Students record data in a table and compare results.
Class discussion: ‘Why did the beam perform differently in each orientation?’
Narrate what is happening as the beam bends, drawing attention to compression (top fibres) and tension (bottom fibres).
Differentiation
Provide scaffolded answer sheets for comprehension questions with sentence starters.
Supply partially drawn diagrams for loading activity.
Allow EAL/D learners to use labelled visuals instead of full written explanations.
Challenge students to research ‘I-beams’ or ‘box beams’ and explain why shapes matter in resisting forces.
Evidence of learning
Completed comprehension questions with accurate responses.
Student sketches of beam loading scenarios with correct direction of deflection.
Recorded measurements and observations from the beam demonstration.
Participation in class discussion linking forces, materials and orientation to beam performance.
	

	
	Adjustments (use this space to add specific adjustments used)
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Table 4 – Weeks 7–8 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intentions
We are learning to:
understand what stress means in engineering
investigate how the same force can create different stresses depending on the area it acts on.
Success criteria
We can: 
define stress in engineering terms
recall and use the formula to calculate stress in an object
identify the units used in stress calculations (Pa, N, m²)
explain, with examples, how the same force applied over a smaller area increases stress
describe different types of stress (tensile, compressive, torsional, shear).
Teaching and learning activity
Stress
Ask: ‘What does stress mean to you?’ Students may mention feelings, exams, pressure.
Provide engineering definition: ‘Stress is the material’s internal reaction to an externally applied force. For example, stress is the internal force within a beam resisting the load.’
Introduce the formula: 
Units explained:
stress: pascal (Pa)
force: newton (N)
area: square metre (m²)
1 Pa=1 N/m2
Break down the equation step-by-step, modelling how to substitute values and showing units in calculations.
Teacher demonstration: sponge activity
Press a wide object (book) and a narrow object (pencil) into a sponge/soft surface.
Ask: ‘Which leaves a deeper mark? Why?’
Discussion leads to key concept: same force over smaller area = higher stress.
Think-pair-share activity: real-world examples
Students brainstorm and share examples where stress depends on area:
stiletto heels versus work boots on floorboards
knife versus spoon cutting tomato
snowshoes versus regular boots
nail point versus blunt rod
tractor tyres versus motorbike tyres.
Model first example (heels versus boots), highlighting how to connect everyday life to engineering.
Types of stress
Explain: ‘If a material is subjected to compressive forces, compressive stress is created. Similarly, tensile, torsional, and shear forces create their own stresses.’
Visual prompts (diagrams of each type of stress) presented and discussed.
Students complete a table matching force type → stress type → example.
Differentiation
Scaffolded worksheets with diagrams partially drawn for lower-level learners.
Word banks with key terms (tensile, compressive, torsional, shear, stress).
Think-pair-share supports oral discussion for EAL/D students before writing answers. 
Challenge students to calculate stress using sample values (for example, a 1000 N force applied over 0.1 m²).
Evidence of learning
Correctly written definition and formula for stress.
Participation in sponge demonstration discussion.
Completed think-pair-share examples of stress in real-world situations.
Table matching force types with stresses and examples.
Extension: worked stress calculation problem showing substitution of values.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
Identify the properties of a material, such as hardness, ductility, malleability, and tensile and compressive strength, that make the materials suitable for use in structures
Identify compressive and tensile forces acting on members in an identified structure
	Learning intentions
We are learning to:
explain how beams under load experience both tension and compression
investigate why engineers must design structures to withstand both forces.
Success criteria
We can:
explain what happens to a beam when it sags under load
identify which part of a beam is in tension and which part is in compression
describe the neutral axis and why it has zero stress
explain why engineers must consider both tension and compression in structural design.
Teaching and learning activity
Tension and compression at the same time
Revisit the earlier timber beam demonstration (supported at both ends, load applied in the middle).
Discussion: ‘What happened to the beam when we added the load?’ (Beam sagged in middle.)
Introducing combined tension and compression
Present an image of a sagging beam with compression arrows (top fibres) and tension arrows (bottom fibres).
Explanation:
Top of the beam = compression
Bottom of the beam = tension
Middle layer = neutral axis (zero stress)
Model a clear annotated diagram showing these regions.
Concept application
Ask: ‘What happens if a material cannot handle both tension and compression?’ → It may fail or collapse.
Examples:
Concrete is strong in compression but weak in tension (needs steel reinforcement).
Steel is strong in both, which is why it is often used in beams.
Class discussion and reflection
Prompt questions:
Why is it important for engineers to understand both tension and compression?
Can you think of everyday structures where these forces exist (bridges, buildings, floors, roofs)?
Students sketch a simple beam diagram labelling tension, compression, and neutral axis.
Differentiation
Provide scaffolded diagrams with partial labels for students needing support.
EAL/D: use visual arrows with labels or colour coding (red = compression, blue = tension).
Challenge students to research reinforcements (reinforced concrete beams) and explain why both materials are combined.
Evidence of learning
Student notes explaining where tension and compression occur in a loaded beam.
Annotated sketch showing compression (top), tension (bottom), and neutral axis.
Student explanation of why engineers must consider both forces in structural design.
Contributions to discussion linking examples from real-world structures.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
Identify the properties of a material, such as hardness, ductility, malleability, and tensile and compressive strength, that make the materials suitable for use in structures
Identify compressive and tensile forces acting on members in an identified structure
	Learning intentions
We are learning to:
identify an I-beam
understand why it is widely used in engineering, and how its design helps resist different forces.
Success criteria
We can:
describe the shape and main parts of an I-beam (flanges and web)
explain which forces are resisted by the flanges and the web
identify the advantage of an I-beam over a solid steel beam
label a diagram of an I-beam correctly
describe the weaknesses of an I-beam and how engineers address them.
Teaching and learning activity
Introducing the I-beam
Students engage with the passage ‘What is an I-beam?’ together or in pairs.
Highlight key vocabulary: flange, web, compression, tension, shear, strength-to-weight ratio.
Students answer comprehension questions.
Model how to find answers in the passage (highlighting keywords).
Class discussion: strength-to-weight ratio
Explain why material is concentrated at the flanges, not the centre.
Video activity: limitations of I-beams
Play the video The Critical Weakness of the I-Beam (6:13).
Pause to discuss limitations and solutions engineers have developed.
Discussion prompt: ‘Why might engineers need to reinforce or adapt I-beams in certain situations?’
Wrap-up
Emphasise: The I-beam balances efficiency (less material, lower cost) and strength (resisting compression, tension and shear).
Differentiation
Provide scaffolded comprehension sheet with sentence starters.
EAL/D: use labelled diagrams with arrows showing forces on flanges and web.
Challenge students to research ‘box sections’ or ‘round sections’ and compare to I-beams.
Evidence of learning
Completed comprehension questions with accurate responses.
Correctly labelled diagram of an I-beam.
Contributions to class discussion on strength-to-weight ratio and I-beam limitations.
Teacher observation of students linking forces to beam design.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intentions
We are learning to:
understand what trusses are and why engineers use them
investigate how their triangular design helps distribute forces more efficiently than solid beams.
Success criteria
We can:
describe what a truss is and why engineers use it
explain why triangles are the strongest structural shape
compare how squares and triangles behave under load
explain how trusses reduce bending in beams by spreading forces
reflect on real-world uses of trusses in bridges and roofs.
Teaching and learning activity
Introducing trusses
Explain: ‘A truss, that familiar triangle-filled structure, is just a smarter, more efficient kind of beam. It spreads forces like tension and compression in ways that allow engineers to build lighter, stronger, and longer-spanning structures.’
Students brainstorm where they’ve seen trusses (bridges, roofs, towers, cranes).
Video activity
Watch the video Understanding and Analysing Trusses (17:40).
Pause at key points to emphasise triangle strength and load distribution.
Students answer comprehension questions:
Why do engineers use trusses in structures?
What shape is the key to a strong truss? Why?
What happens to a square under load compared to a triangle?
How does changing truss design affect the forces in each member?
Reflection questions
Students respond individually or in small groups:
1. Why do bridges and roofs often use trusses instead of solid beams?
1. In your own words, explain how a truss reduces bending in a beam.
Model one written reflection response (‘Bridges often use trusses because triangles spread the forces more evenly, allowing longer spans with less material’).
Wrap-up
Reinforce: Trusses = strength through triangles, efficiency by reducing bending, and widespread use in real-world engineering.
Differentiation
Scaffolded question sheets with diagrams to label for support.
EAL/D: word bank with key terms (triangle, compression, tension, force, member).
Students sketch and compare a Pratt, Howe, or Warren truss and identify where forces act.
Evidence of learning
Completed comprehension questions with correct answers from the video.
Written reflection responses linking trusses to beams and force distribution.
Contributions to class discussion giving real-world examples of trusses.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intentions
We are learning to: 
understand why triangles are used so often in engineering and construction
investigate how they provide stability by distributing forces.
Success criteria
We can: 
describe how forces travel through a triangle
explain why a triangle holds its shape under load, while a square deforms
demonstrate and record how triangle and square frames respond to forces
explain how bracing improves stability in structures
identify real-world examples where triangles are used for strength and stability.
Teaching and learning activity
Why are triangles a strong shape?
Explain: ‘When engineers design things like bridges or towers, they need to make sure the structure can hold up under weight. One shape that helps structures stay strong is the triangle. But why are triangles used so often?’
Demonstrate using an animated triangle with arrows to show:
two angled sides in compression
base in tension.
Reinforce: ‘Triangles don’t easily change shape under force, making them stable.’
Practical activity: comparing square versus triangle frames
Materials: straws/wooden sticks (equal lengths), connectors, weights/force gauge, ruler.
Students build:
one square frame
one triangle frame.
Observation and testing: students record observations in a table and sketch.
Optional extension: bracing the square
Add a diagonal brace to the square (forming 2 triangles).
Test again and observe how rigidity improves.
Class discussion
Why did the square deform more easily than the triangle?
How do tension and compression help maintain triangle stability?
How does bracing change the behaviour of a square?
Real-world connections: bridges, trusses, roofs, cranes, towers.
Questions:
Why does a square frame deform more easily under force compared to a triangle?
What is the significance of tension and compression in triangle stability?
How does adding diagonal bracing to a square frame improve stability?
Differentiation
Scaffolded diagrams showing arrows for tension and compression to support learners.
Provide pre-assembled frames for students who need more guidance.
EAL/D: use icons and arrows instead of heavy text for describing forces.
Students research and present another example of triangle use in modern engineering. 
Evidence of learning
Student sketches and notes comparing square versus triangle deformation.
Completed observation table of frame testing.
Written responses to assessment questions demonstrating understanding of stress distribution.
Participation in class discussion linking the experiment to real-world engineering.
	

	Outcome
EGT5-MEA-01
Content
Students:
Identify and apply engineering principles and processes, including types of forces and their effects, structural integrity and safety, to produce a functioning structure
	Learning intentions
We are learning to:
identify 3 common truss designs (Warren, Howe, and Pratt) and their key features
investigate when engineers use each type in real-world structures.
Success criteria
We can:
identify the key features of Warren, Howe, and Pratt trusses
describe the main forces acting in each truss design
match truss types to appropriate applications (railway bridge, roof, pedestrian bridge)
sketch and label tension and compression members in each truss
explain why understanding forces is important for truss selection and design.
Teaching and learning activity
Types of trusses
State: ‘There are an infinite number of truss shapes, but some have become more common because they are efficient, reliable, and relatively easy to build.’
Prompting question: ‘What are some places you’ve seen trusses used?’ (Bridges, roofs, cranes, towers.)
Explain truss types:
Warren truss
Howe truss
Pratt truss.
Draw or presents each truss on board/slide, models labelling compression (red) and tension (blue) in members of the truss
Students complete a structured table, providing characteristics and examples.
Students sketch each truss and colour-code:
Red = compression members
Blue = tension members.
Discussion questions:
Which truss would you choose for a railway bridge and why?
Which truss might work best for a lightweight roof frame?
Why is understanding tension and compression important in choosing a truss design?
Segway to assessment task
State: ‘In your upcoming assessment, you’ll be designing, building and testing your own truss bridge. The decision you make about which truss to use, and why, will be critical to your design’s success. Today’s lesson helps you evaluate the strengths and weaknesses of these 3 truss types so you can apply this understanding in your own design work.’
Differentiation
Provide partially completed comparison tables for support.
Use labelled diagrams as scaffolds for EAL/D learners.
Pair or group students for discussion questions.
Challenge students to research another truss variation (K-truss, Baltimore truss) and compare to the 3 studied.
Evidence of learning
Completed comparison table for Warren, Howe, Pratt trusses.
Sketches of each truss with tension and compression correctly colour-coded.
Written responses to discussion questions showing reasoning.
Contributions to class discussion linking truss choice to engineering applications.
	

	
	Adjustments (use this space to add specific adjustments used)
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Table 5 – Weeks 9–10 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
EGT5-COM-01
EGT5-GRP-01
Content
Students:
Identify key components of an engineering drawing, and the standards from AS 1100 relevant to the engineering profession, when drawing structures
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
	Learning intentions
We are learning to:
understand why engineering drawings are important 
understand how they act as the universal language of engineers
understand why standards like AS 1100 exist.
Success criteria
We can:
explain why engineering drawings are used instead of freehand sketches
describe how drawings communicate shape, size, dimensions and materials
explain the purpose of AS 1100 standards and why drawings must follow rules
discuss what could go wrong if engineers used different drawing rules.
Teaching and learning activity
Introduction to engineering drawing
Explain: ‘Engineering drawing is the universal language of engineers. A well-prepared drawing allows ideas to be shared, tested, and constructed accurately’.
Show examples of engineering drawings compared to freehand sketches.
AS 1100 Standards
Explain that in Australia, we use AS 1100 to ensure all drawings follow the same rules.
Link to international collaboration: ‘A drawing made here can be understood in any country’.
Think-pair-share activity: Why do we need standards in engineering drawings?
Students discuss: ‘What problems might happen if every country or engineer used their own style of drawing?’
Students share responses.
Model a sample response: ‘If dimensions were misread, a part might be cut to the wrong size, or a bridge might be unsafe’.
Lead a discussion on universal accessibility.
‘Why is it so important for bridge designs to be universally accessible?’
Link back to the collaborative nature of large-scale civil engineering projects.
Differentiation
Scaffolded sentence starters: ‘If every country used different rules, then …’
Provide visual examples of standard versus non-standard drawings.
EAL/D: use diagrams instead of text-heavy notes.
Ask students to research another international standard (for example, ISO) and compare.
Evidence of learning
Student notes summarising the purpose of engineering drawing.
Responses to think-pair-share activity.
Contributions to discussion about universal accessibility and standards.
	

	Outcome
EGT5-GRP-01
Content
Students:
Develop an orthogonal engineering drawing of a structure, including 2 views and dimensions using third-angle projection
	Learning intentions
We are learning to:
understand what orthogonal projection is, and why it is used in engineering drawing
examine how multiple views communicate accurate information for manufacture.
Success criteria
We can:
define orthogonal (orthographic) drawing and explain its purpose
describe the main rules of AS 1100 (third-angle projection, line types, dimensioning, hidden detail)
explain why multiple views are needed to show true length and detail
identify examples where one view is not enough to describe an object.
Teaching and learning activity
Orthogonal projection
Define: ‘Orthogonal drawing shows a 3D object in 2D views — the front, top, and side.’
Explain third-angle projection as the Australian standard.
Compare pictorial drawings (for example, isometric sketches) versus orthogonal (precise, dimensioned).
Explain how views are projected, aligned and can provide true lengths.
Explain rules that align with AS 1100 drawing standards:
Third-angle projection symbol
Alignment of views
Hidden detail represented by dashed lines
Centre lines for symmetry/holes
Dimensioning real-world sizes not scaled sizes
Line types follow conventions
Why do we need to have more than one view?
Present the image of the flag hanging from a pipe off the back of a vehicle 
Prompting questions:
1. From behind, how do we know how long the pipe sticks out?
1. Why is there a flag on the end of the pipe?
Discuss with the class why multiple views are essential.
Students suggest at least 2 objects that need multiple views (for example, key, balcony, timber block).
Demonstrate with real classroom objects (timber shapes).
Differentiation 
Scaffolded worksheet with partially completed orthogonal drawings.
EAL/D: use visual arrows to show projection.
Students attempt a simple orthogonal drawing of a block or bridge component.
Evidence of learning: 
Student responses to pipe/flag scenario questions.
Student suggestions of objects requiring multiple views.
Identifying rules of AS 1100 and orthogonal projection.
(Optional) student sketches of simple orthogonal drawings.
	

	Outcome
EGT5-GRP-01
Content
Students:
Develop an orthogonal engineering drawing of a structure, including 2 views and dimensions using third-angle projection
	Learning intention
We are learning to:
produce accurate orthogonal drawings by hand, following engineering drawing standards (AS 1100).
Success criteria
We can:
set up a drawing sheet correctly with title block and border
use drawing equipment accurately (T-square, set square, mechanical pencil)
project top and side views from the front view using projection lines
label each view appropriately (front, top, side)
apply correct dimensioning standards (extension activity).
Teaching and learning activity
Orthogonal drawing exercises
Explain: ‘The following exercises will give you the skills you need to produce orthogonal drawings for your bridge designs in the assessment task.’
Show CAD reference drawing for the first exercise.
Demonstrate correct use of drawing board, T-square, set squares and attaching the sheet (clips or tape).
Students follow step-by-step.
Model each action on the board and narrates reasoning (for example, ‘I’m starting with the front view in the bottom-left quadrant to leave space for top and side views’).
Exercise steps (per sheet)
Step 1: draw title block and page border.
Step 2: locate and draw the front view at the chosen start point.
Step 3: project the top and side views using projection lines.
Step 4: label each view (front, top, side).
Step 5 (optional/extension): add dimensions using AS 1100 standards.
Students complete the set of provided exercises, progressing from simple blocks to more complex shapes.
Circulate, correcting line, alignment and layout.
Wrap-up
Reinforce: ‘These exercises are practice for your assessment. Accurate drawings are essential to communicate your truss bridge design.’
Differentiation 
Scaffolded starter sheets with projection lines already marked.
EAL/D: step-by-step visual instructions provided.
Provide extra time for students unfamiliar with manual drawing tools.
Students add dimensions and material notes.
Evidence of learning
Completed orthogonal drawings showing correct layout, projection and labelling.
Proper use of drawing equipment and neat presentation.
Teacher observation of technique and adherence to AS 1100 standards.
(Extension) correctly dimensioned drawings.
	

	
	Adjustments (use this space to add specific adjustments used)
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Table 6 – Weeks 11–12 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
EGT5-EVL-01
EGT5-MEA-01
Content
Students:
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
Produce a pictorial sketch of an identified structure, such as an isometric or oblique drawing
	Learning intention
We are learning to:
investigate truss bridge designs and identify their advantages to inform our own design work.
Success criteria
We can: 
describe the key features of common trusses such as Warren, Pratt, and Howe trusses
recognise advantages and disadvantages of different truss designs
explain why trusses are used in real bridges.
Teaching and learning activity
Task introduction and research
Review assessment outline, timeline and marking criteria.
Students research common truss designs (Warren, Howe, Pratt).
Record features, advantages and disadvantages in a table.
Model one example (for example, Warren truss: uniform triangles, alternating compression/tension, efficient for uniform loads).
Class discussion on why engineers use different designs in different contexts.
Differentiation 
Provide scaffolded research template.
Give images of trusses with key features labelled for EAL/D learners.
Challenge students research additional truss designs (for example, K-truss).
Evidence of learning
Completed research notes/table.
Contributions to class discussion.
Preliminary truss design ideas shared
	

	
	Adjustments (use this space to add specific adjustments used)
	



[bookmark: _Toc226989151]Weeks 13–14 
Table 6 – Weeks 13–14 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Apply safe work practices throughout the design, production and testing of models and projects for a structure
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
	Learning intention
We are learning to:
generate and communicate multiple truss bridge design proposals.
Success criteria
We can:
sketch at least 3 design proposals
annotate sketches with features, forces and material use
consider efficiency and strength-to-weight ratio.
Teaching and learning activity
Design development
Review design factors (material efficiency, load distribution, strength-to-weight).
Students sketch 3 truss designs with annotations.
Peer or teacher feedback on clarity of communication.
Differentiation 
Provide partially drawn templates for students to complete annotations.
EAL/D: scaffolded annotation sentence starters.
Introduction of CAD to produce orthogonal sketches of proposals.
Evidence of learning
Three annotated design proposals.
	

	Outcome
EGT5-EVL-01
Content
Students:
Describe the function and purpose of structures
Identify functional engineering components such as foundations, beams, bracing
	Learning intention
We are learning to:
justify design decisions and communicate a final bridge design using orthogonal drawing standards.
Success criteria
We can:
select a preferred design based on evidence
write a one-page justification comparing options
produce an accurate orthogonal drawing of the final design.
Teaching and learning activity
Design justification and final drawing
Model how to write a design justification (compare features, strengths/weaknesses, final choice).
Students write their own justification and produce an A3 orthogonal drawing (front, top, side views) of chosen design.
Differentiation 
Provide scaffolded justification template.
EAL/D: sentence starters (‘I chose this design because …’).
Final design produced in CAD.
Evidence of learning
Completed one page justification.
Final orthogonal drawing (A3) of bridge design.
	

	
	Adjustments (use this space to add specific adjustments used)
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Table 6 – Weeks 15–16 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Apply safe work practices throughout the design, production and testing of models and projects for a structure
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
	Learning intention
We are learning to:
safely construct our bridge according to the design drawings.
Success criteria
We can:
cut and assemble balsa accurately
apply safe work practices when using tools
ensure the finished bridge matches the drawing.
Teaching and learning activity
Construction
Demonstrate cutting and gluing techniques.
Students construct standardised roadway step-by-step with teacher guidance.
Students construct bridges in groups or individually.
Check safety and quality control.
Differentiation 
Scaffolded construction sequence provided.
Provide additional support for students needing guidance with tools.
Incorporate jigs or templates for accurate angles.
Evidence of learning
Completed bridge structure.
Teacher observation of safe practices.
	

	
	Adjustments (use this space to add specific adjustments used)
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Table 6 – Weeks 17–18 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Apply safe work practices throughout the design, production and testing of models and projects for a structure
Build and test a working model of a structure for a specific purpose using appropriate tools and processes
Apply data presentation techniques when presenting structural test results
	Learning intention
We are learning to:
test our bridges and calculate strength-to-weight ratios.
Success criteria
We can: 
record mass of completed bridge in grams
record maximum load sustained in kilograms
calculate strength-to-weight ratio.
Teaching and learning activity
Testing
Demonstrate testing procedure (load applied until failure).
Students test their bridges and record data.
Calculate strength-to-weight ratio.
Differentiation 
Scaffolded calculation sheet with worked example.
Challenge students to graph results for class comparison.
Evidence of learning
Completed data sheet (mass, load, ratio).
Observations recorded during testing.
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Table 6 – Weeks 19–20 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
EGT5-EVL-01
Content
Students:
Document material selection and justification, structural analysis and test results in an engineering report
Create written texts to explain and evaluate factors that influence the design and engineering of structures
Use subject-specific terminology to communicate concepts of engineering structures
Apply data presentation techniques when presenting structural test results
	Learning intentions
We are learning to:
evaluate our bridge design and testing results
use the results to compile an engineering report.
Success criteria
We can:
analyse failure points in our bridge
suggest improvements for efficiency and strength
compile testing data and evaluation into a report
submit a final engineering report.
Teaching and learning activity
Evaluation and report submission
Model evaluation writing (strengths, weaknesses, improvements).
Students analyse their bridge failure points.
Students write an evaluation with suggested improvements.
Compile report with sections: Introduction, Design, Construction, Testing, Evaluation.
Differentiation 
Provide scaffolded report template with headings.
EAL/D: provide sentence starters for evaluation.
Challenge students to compare class results and analyse trends.
Evidence of learning: 
Completed engineering report submitted.
Quality of analysis and evaluation in student report.
Participation in reflection/discussion on project outcomes.
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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: _Toc202877214][bookmark: _Toc226989156]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 2020) 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 2020 Chapter 1: High expectations)
I had a clear idea of what I was learning and why. (CESE 2020 Chapter 2: Explicit teaching)
I used the feedback provided to improve my performance. (CESE 2020 Chapter 3: Effective feedback)
I understood the feedback on the assessment task. (CESE 2020 Chapter 3: Effective feedback)
I was able to predict the marks I achieved in the assessment tasks. (CESE 2020 Chapter 5: Assessment)
The activities in the unit prepared me for the assessment task. (CESE 2020 Chapter 5: Assessment)
I found the activities in the lessons interesting to me. (CESE 2020 Chapter 7: Wellbeing)
I made valuable contributions to the class during this unit. (CESE 2020 Chapter 7: Wellbeing)
I ask questions in class when I don’t understand yet. (CESE 2020 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: _Toc226989157][bookmark: _Hlk148102399]Support and alignment
[bookmark: _Hlk148105035]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.
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.
Consulted with: Curriculum and Reform, Inclusive Education, Aboriginal Outcomes and Partnerships, Literacy and Numeracy, Effective Teaching Practice and subject matter experts.
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: August 2025.

[bookmark: _Toc112681296][bookmark: _Toc226989158]Evidence base
[bookmark: _Hlk112938577]This resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority (NESA). This content is prepared by NESA for and on behalf of the Crown in right of the State of New South Wales. The material is protected by Crown copyright. 
Please refer to the NESA Copyright Disclaimer for more information https://www.nsw.gov.au/education-and-training/nesa/copyright. 
NESA holds the only official and up-to-date versions of the NSW Curriculum and syllabus documents. Please visit NESA https://www.nsw.gov.au/education-and-training/nesa and NSW Curriculum https://curriculum.nsw.edu.au.
Engineering Technology 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
AERO (Australian Education Research Organisation) (2025) Writing paragraphs, AERO website, accessed 11 August 2025.
AITSL (Australian Institute for Teaching and School Leadership Limited) (n.d.) Learning intentions and success criteria [PDF 251 KB], AITSL, accessed 8 August 2025.
CESE (Centre for Education Statistics and Evaluation) (2020) What works best: 2020 update, NSW Department of Education, accessed 2 August 2024.
State of New South Wales (Department of Education) (n.d.) Explicit teaching: Modelling technique guide, NSW Department of Education, accessed 15 June 2025.
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[bookmark: _Hlk147765079]© State of New South Wales (Department of Education), 2026
The copyright material published in this resource is subject to the Copyright Act 1968 (Cth) and is owned by the NSW Department of Education or, where indicated, by a party other than the NSW Department of Education (third-party material).
Copyright material available in this resource and owned by the NSW Department of Education is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) license.
 [image: Creative Commons Attribution license logo.]
This license allows you to share and adapt the material for any purpose, even commercially.
Attribution should be given to © State of New South Wales (Department of Education), 2026.
Material in this resource not available under a Creative Commons license:
the NSW Department of Education logo, other logos and trademark-protected material
material owned by a third party that has been reproduced with permission. You will need to obtain permission from the third party to reuse its material.
Links to third-party material and websites
Please note that the provided (reading/viewing material/list/links/texts) are a suggestion only and implies no endorsement, by the New South Wales Department of Education, of any author, publisher, or book title. School principals and teachers are best placed to assess the suitability of resources that would complement the curriculum and reflect the needs and interests of their students.
If you use the links provided in this document to access a third-party's website, you acknowledge that the terms of use, including licence terms set out on the third-party's website apply to the use which may be made of the materials on that third-party website or where permitted by the Copyright Act 1968 (Cth). The department accepts no responsibility for content on third-party websites.
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