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About this resource

Students will explore how mathematics is applied in real-world situations within the Building
Industry. They will begin to develop practical skills and explore the role mathematics plays in
trades like carpentry, plumbing, and construction planning. This is an ideal capstone activity for the

final unit of Year 9.

To participate in this activity, it is assumed that students have a basic understanding of the

following Stage 4 content:
¢ Number including calculations of rates and ratios.

e Stage 4 review of algebraic expression and solving 2-step equations.

Intended audience

Mathematics teachers in secondary schools.

Purpose

This lesson plan is designed for mathematics teachers to showcase how Stage 5 Measurement
and Space outcomes are applied in real-world workplace settings. It emphasises the critical role of
Mathematics in the building industry and enhances students’ learning by connecting classroom

concepts to industry practices.

Suggested timing for use

The timing of the lesson will align with the school’s Stage 5 curriculum planning and delivery

schedule.

How to use

This lesson plan can be included as part of the teaching and learning program for Stage 5
Mathematics outcomes in MA5-ARE-C-01 and MA5-VOL-C-01.
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Learning intentions

We are learning to calculate the area of rectangular blocks of land and use this information to

estimate the number of houses that can fit on the land, considering practical constraints.

Success criteria

| can:

select and apply the formula to calculate the area of a rectangle (area = length x width).

calculate the area of a given rectangular block of land using appropriate units (e.g. square

metres).

estimate the number of houses that could fit on a given block of land based on a typical

house size and considering practical constraints.

communicate my reasoning for the estimated number of houses, using mathematical

language.

Syllabus outcomes

Working mathematically MAO-WM-01

Solves problems involving the surface area of right prisms and practical problems involving

the area of composite shapes and solids MA5-ARE-C-01

Solves problems involving the volume of composite solids consisting of right prisms and
cylinders MA5-VOL-C-01

Materials

Diagrams or plans of rectangular blocks of land with given dimensions.

Rulers or measuring tapes (optional, depending on the activity).

Grid paper (optional, for visual representation).

Calculators (optional, depending on the complexity of numbers).
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e Images of different house sizes and layouts.
o Laptop or desktop computer connected to a data projector/ interactive panel.

e Access the Digital Learning Selector on the Staff Portal for learning activities and tools.

Lesson Plan

Activity 1 — engage and connect

Watch a video on the importance of mathematics in the building industry
https://bcove.video/3J0ukiz (3:18).

Begin by discussing the importance of land size in the building industry. Ask students why
someone might need to know the size of a block of land (e.g. buying property, planning

development, determining the size of a garden).

Introduce the concept of area as the space taken up by a flat shape or surface. Relate this to the

area of a block of land.

Review the properties of rectangles, as most standard blocks of land are rectangular. Discuss
length and width (or depth).

Activity 2 — estimating the number of houses

Transition to the question of, how many houses can be built on a block of land? Lead a class
discussion on the factors that need to be considered beyond just the total area. These may

include:

e Typical house size: Discuss that houses come in different sizes and this will affect how

many can fit. Show examples of different house footprints.

o Setbacks: Explain that regulations often require houses to be built a certain distance from

property boundaries.
e Driveways and access: Houses need access, including driveways.

o Green spaces and landscaping: A specified portion of the land is often required to remain

as open or green space to support environmental sustainability and enhance liveability.
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e Other infrastructure: Developments must account for shared amenities such as footpaths,
communal open spaces, and access ways to support functionality, accessibility, and

community use.

Present a specific block of land (either one from the previous activity or a new example). Provide a
hypothetical "typical" house size for this exercise (e.g. a single-story house with a footprint of 200

m?2).

Guide students to estimate how many of these houses could fit on the block, considering the
factors discussed. This will not be an exact calculation, but an estimation based on reasonable
assumptions. Encourage them to think about how they would arrange the houses, and the space

needed between them. Grid paper can be useful here for visualising arrangements (optional).

Students share their estimates and explain their reasoning, highlighting the constraints they

considered. Discuss the variability in their estimates based on different assumptions.

Activity 3 — review and recap

Recap the key steps involved in calculating the area of a rectangular block of land. Summarise the
practical factors that influence the number of houses that can be built on a given area of land.
Emphasise that real-world building planning is complex and involves planning regulations and

considerations.
Briefly discuss how these skills are relevant in various building industry professions (e.g.

surveying, architecture, town planning, property development).

Planning regulations, zoning laws, and environmental considerations also play a major role in
determining what is permitted. Real-world building planning is complex, involving multiple
approvals, safety standards, and community expectations. Each project must balance cost, design,

and compliance with legal and environmental requirements.

Activity 4 — optional extension

Scenario Introduction: Present students with a scenario involving a slightly more complex (but still

decomposable into rectangles) block of land or introduce a basic building regulation. For example:
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e Scenario 1 (complex shape): Provide a diagram of an L-shaped block of land with given

dimensions for each rectangular section.

e Scenario 2 (setback regulation): Provide a diagram of a rectangular block of land with given
dimensions and state a requirement for a minimum setback from each boundary (e.g. a 3-

metre setback on all sides).
Task for scenario 1 (complex shape):

"This is a diagram of a block of land. It is not a perfect rectangle. Can you work out the total area of
this block of land by dividing it into simpler rectangular shapes and calculating the area of each

part? Show your working clearly."
Task for scenario 2 (setback regulation):

"This is a diagram of a rectangular block of land. The local council has a rule that any house built
on this land must be at least 3 metres away from each of the property boundaries. This space is
called a 'setback'. What is the buildable area of this land after considering the required setbacks?
How does this reduced area affect your estimate of how many of the typical houses (from the main

lesson) could fit on the land?"
Design Challenge (for either scenario or as an extension task):

"Imagine you are a property developer. Using the buildable area you calculated (or the total area if
you completed Scenario 1 and no setback was specified), sketch two or three layouts of the
'typical' houses on this block of land. Remember to consider space for driveways, and perhaps a
small shared green space if you are planning for multiple houses." (grid paper would be useful for
this task).

Discussion and sharing:

e Have students share their calculations for the total or buildable area and their sketches of

potential house layouts.

e Discuss how the shape of the land or building regulations can significantly impact the

usable area and the number of houses that can be built.
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e Talk about other real-world factors developers need to consider (e.g., access to utilities,

slope of the land, local planning laws — this part can include information from outside the

source, making it clear that these are additional considerations).
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Assessment and differentiation

This section provides strategies to meet the diverse needs of learners through targeted
assessments and flexible learning pathways. Differentiated opportunities support students to
engage meaningfully with content, build confidence, and demonstrate understanding in ways that

reflect their individual strengths and readiness.

Suggested opportunities for differentiation

Activating prior knowledge

Activating prior knowledge allows students to recall and connect prior learning with new content.
Through differentiated prompts, real-life connections, and targeted review strategies, students are
prepared to engage meaningfully with key mathematical ideas in a familiar and accessible way.
Opportunities:

Tiered discussion prompts:

Provide different levels of prompting based on students’ readiness. For example, some students
may recall basic area formulas easily, while others may need visual reminders (like labelled

diagrams or manipulatives).
Use real-life hooks:

Encourage students to bring in personal experiences or family connections (e.g. “Have you or your
family ever looked at buying land or building a house?”). This can be scaffolded with sentence

starters or a quick brainstorm list for those needing support.
Pre-lesson review station (optional pre-activity):

Set up a short station with visuals or mini tasks reviewing length x width, units of measure, and

rectangle properties, targeting students who may need a refresher.
Connecting learning

Connecting learning helps students to students to build links between mathematical concepts,

other subject areas, and real-world contexts. Through career exploration and cultural perspectives,
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learners deepen their understanding and see the relevance of mathematics in diverse and

meaningful ways. Opportunities:
Cross-disciplinary links:

¢ Connect to geography (mapping, land use, liveability), science (environmental planning), or

PDHPE (outdoor space design).
e Career integration: Tailor this more deeply for students with different interests:
o Visual learners might explore architecture or drafting.
o Logical thinkers might connect with town planning or engineering.
Cultural or local context:

¢ Include examples of local housing developments or landmarks. For Aboriginal and/or
Torres Strait Islander students, consider including cultural perspectives on land use and

space.
Releasing responsibility

Releasing responsibility allows students to take greater ownership of their learning through guided
problem-solving, meaningful choices, and collaborative roles. By gradually shifting responsibility,

learners build confidence and independence in applying their mathematical thinking. Opportunities:
Gradual release of problem-solving tasks:

o Start the estimation activity (Activity 2) as a guided group discussion.

e Then move to small groups with partially structured prompts.

o Finally, allow students to do their own reasoning with limited guidance.
Choice in assumptions:

Allow students to choose between different “typical house” sizes or site plans. This empowers

them to take ownership of the problem design.

e Role-based collaboration:
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Assign group roles (e.g. estimator, planner, presenter) that match students’ strengths or stretch

their growth areas.
Independent practice

Providing students with independent practice, gives students the chance to apply their learning
through structured tasks and open-ended challenges. With tiered activities, reflection prompts, and
self-assessment tools, students demonstrate mathematical thinking and decision-making in

realistic scenarios tailored to their skill level. Opportunities:
Scaffolded extension tasks:
e Scenarios 1 and 2 offer clear tiers:
o Scenario 1 (easier — decomposition of shape)
o Scenario 2 (harder — calculation and regulation overlay)
Open-ended design challenge:

Students can create layouts with varied complexity. Offer additional constraints for advanced

learners (e.g., maximum impervious surface percentage or solar orientation).
Checklists or success criteria:

Provide self-assessment tools so students can track if they’ve considered all required elements
(setbacks, green space, driveway access, etc.).

Reflection journal:

Ask students to reflect on what influenced their estimate, what they would do differently, and what

real-life skills they used.

Suggested opportunities for assessment

This section outlines practical ways to check students' understanding and progress throughout the
unit. From quick check-ins to creative reflections and hands-on design tasks, each task links

classroom learning with real-world thinking.
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Activating prior knowledge

Activating prior knowledge, provides opportunities to uncover students’ existing understandings
before introducing new concepts. Through quick tasks and discussion strategies, teachers can

identify misconceptions and tailor instruction to better support learning. Opportunities:
Quick check-in / entry ticket
Before introducing new content, ask students to complete a short task such as:

e Define “area” in your own words.

e Sketch a rectangle and label its length and width.

o Estimate the area of your classroom in square metres.
Assessment purpose: Gauge individual starting points and misconceptions.
Think-Pair-Share / class discussion prompts
During the class discussion on land size:

e Observe students’ contributions and use questioning to assess understanding of spatial

reasoning and relevance of land size.

Assessment Purpose: Informal oral assessment; supports targeted scaffolding.
Connecting learning

Connecting learning helps students to make meaningful links between mathematical concepts and
real-world contexts. Through visual mapping and reflective tasks, students deepen their
understanding and begin to see how classroom learning connects with everyday life and future

careers. Opportunities:

Concept mapping or visual journal

Students create a concept map linking:
e Area

e House size

© NSW Department of Education, Aug-25


https://creativecommons.org/licenses/by/4.0/

45

Maths in Workplaces (Building Industry) | 13

o Setbacks
e Landscaping
e Land shape

Assessment purpose: Assesses integration of mathematical and real-world ideas; reveals depth of

conceptual understanding.
Exit slips
Ask: “How might the skills we learned today be useful in the real world or in a job?”

Assessment purpose: Checks for meaningful transfer and application beyond maths.
Releasing responsibility

Releasing responsibility provides opportunities for students to apply their learning independently
and collaboratively. Through estimation tasks, peer feedback, scenario activities, and design
challenges, students demonstrate their reasoning, creativity, and ability to transfer mathematical

knowledge into real-world contexts. Opportunities:
Estimate justification task (activity 2)
After estimating the number of houses:

¢ Have students submit a written or verbal explanation of their estimate, identifying

constraints they considered (e.g., driveways, green space, setbacks).

Assessment purpose: Evaluates reasoning, not just numerical accuracy; supports student voice

and ownership.

Peer feedback on layout plans

In groups, students explain their designs to peers and receive feedback using a checklist:
e Did they consider setbacks?
o Is the layout realistic?

e Are the calculations clear?
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Assessment purpose: Builds evaluative thinking; supports metacognition and peer learning.

Independent practice

Assessment opportunities:
Scenario tasks (a4)
Scenario 1: Submit a labelled area calculation with clear working.
Scenario 2: Submit a calculation of the buildable area and a revised estimate of house numbers.
Assessment purpose: Summative; checks procedural fluency and application of regulations.
Design challenge (summative task)
Rubric-based assessment criteria:
¢ Mathematical accuracy (area, setbacks, number of houses)
¢ Realism of layout (driveways, green space)
o Clarity and presentation (labels, working out)
¢ Reflection (written explanation of design decisions)

Assessment purpose: Holistic task integrating content, reasoning, and communication.
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Further information about this resource

Alighment to system priorities and/or needs

Our Plan for NSW Public Education (2023) — “Support,
inform and inspire all students to choose post-school
pathway options aligned to their goals”. “Improve access,
opportunities and choice across post-school pathways
including university, training and work for all students.”

Alignment to relevant department policy,
procedures and frameworks

School Excellence Framework v3 — Effective classroom
practice: Lesson planning, explicit teaching; NESA
Australian Professional Standards for Teachers —2.1.2,
3.3.2; NESA Mathematics K—10 Syllabus

Consulted with

Secondary Curriculum, Educational Pathways Program,
VET for Secondary Students, Career and Workplace
Learning.
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Career and Workplace Learning - Curriculum Support

Reviewed by

Careers and Pathways Programs, Skills and Workforce
Programs

Created / Last updated
August 2025 / August 2025

Anticipated resource review date
Annually

Feedback

Careers and Pathways Programs would
appreciate your feedback. Please use the
Pathways resource feedback form or QR code
to provide a short evaluation of this resource.
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