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Mathematics Main Lesson: The Architect's
Studio
A 9-Week Project-Based Unit for H (Age 13)

Materials Needed:

High-quality A3 drawing paper or a large artist's sketchbook (for the Main Lesson Book)
Coloured pencils (artist quality, like Prismacolor or Faber-Castell)
Graph paper (1mm and 5mm grid)
A good quality geometry set: compass, protractor, set squares, ruler
Scientific calculator
Modelling clay, cardboard, craft knife, glue, and tape for model making
Access to the internet for research (e.g., material costs, architectural inspiration)
A portfolio or binder to hold the final project

Unit Overview & Philosophy

This 9-week Main Lesson block is designed to bring mathematics to life by placing H in the role of an
architect. In the Steiner tradition for this age, we move from the practical and observable to the
abstract. This unit connects the beauty of pure geometry with the practical necessities of algebra,
budgeting, and design. H will not just solve problems; H will create, design, and justify a complete
architectural project from concept to cost analysis. The final assessment is not a test, but a beautiful
and comprehensive Main Lesson Book that serves as a portfolio of their work and understanding.

Learning Objectives

By the end of this 9-week block, H will be able to:

Construct complex geometric shapes with precision using a compass and straightedge.
Understand and apply the concepts of scale, ratio, and proportion to create accurate architectural
drawings (floor plans, elevations).
Calculate the perimeter, area, and volume of 2D and 3D shapes.
Use algebraic formulas to solve practical problems related to design and construction.
Develop a project budget by researching costs and performing multi-step calculations (e.g.,
percentages, totals).
Synthesize mathematical skills and creative vision into a single, cohesive project.

Alignment with Australian Steiner Curriculum Framework (Class 7/8)

Practical Mathematics: Focus on real-world applications such as business/consumer math and
surveying. This unit directly addresses this through budgeting and scale drawing.
Geometry: Exploring geometric constructions, theorems (like Pythagoras, introduced practically),
and the properties of shapes. The entire unit is grounded in geometric principles.
Introduction to Algebra: Using formulas and variables as a tool to solve real-world problems,
rather than as a purely abstract concept.
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Weekly Lesson Breakdown

Part 1: The Foundations of Form (Weeks 1-3)

Week 1: The Beauty of Pure Geometry

Focus: Mastering the tools. Developing a feel for precision and form.
Activities:

Compass Constructions: Begin by creating beautiful geometric patterns without1.
measurement. Focus on bisecting lines and angles, constructing perpendiculars, and
creating perfect hexagons and equilateral triangles within a circle.
Art Connection: Study and replicate geometric patterns from Islamic art or mandalas. This2.
is the first entry in the Main Lesson Book, focusing on the beauty of pure form.
Reading: Read about the life of Euclid and the idea of building all of geometry from simple3.
axioms.

Week 2: From Imagination to Paper - Scale and Proportion

Focus: Translating the real world onto the page.
Activities:

Measure and Map: H will choose a space (their bedroom, the backyard) and create a1.
simple, measured sketch.
Introduction to Scale: Introduce the concept of scale (e.g., 1:20, 1:100). H will then2.
convert their sketch into a precise scale drawing on graph paper. This is a foundational skill
for an architect.
Main Lesson Book: Create a beautiful two-page spread with the final scale drawing,3.
explaining the chosen scale and the process.

Week 3: Defining the Space - Perimeter and Area

Focus: Calculating the dimensions of 2D space.
Activities:

Practical Problems: Using the scale drawing from Week 2, pose practical questions: "How1.
much carpet would we need for this room?" "If we wanted to put a fence around the garden,
how many meters would we need?"
Complex Shapes: Introduce methods for finding the area of complex shapes by breaking2.
them down into simpler rectangles and triangles. Introduce the formula for the area of a
circle.
Main Lesson Book: H adds a new section with their area calculations, showing how they3.
broke down complex shapes. They can draw diagrams and explain the formulas in their own
words.

Part 2: Building the Blueprint (Weeks 4-6)

Week 4: The Third Dimension - From Flat Plans to Solid Forms

Focus: Understanding 3D shapes and their properties.
Activities:
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Platonic Solids: H will construct the five Platonic solids (tetrahedron, cube, etc.) from1.
paper or card. This is a meditative and deeply geometric activity that connects 2D nets to
3D forms.
Introduction to Volume: Introduce the concept of volume for prisms (cuboids, cylinders).2.
Use building blocks or water to demonstrate the concept physically before introducing
formulas.
Main Lesson Book: Document the construction of the Platonic solids with drawings and3.
descriptions of their properties (faces, edges, vertices).

Week 5: The Architect's Project Begins!

Focus: Project ideation and initial design.
Activities:

The Brief: H will choose their main project. Ideas: A tiny house, a dream treehouse, a skate1.
park, a redesign of the kitchen. The choice is theirs to ensure engagement.
Bubble Diagrams & Sketches: Brainstorm the layout and features of the design through2.
rough sketches.
First Floor Plan: Create a detailed, to-scale floor plan of their chosen design. This will be3.
the centerpiece of their project.

Week 6: Bringing the Design to Life - Elevations and Models

Focus: Visualizing the project from all angles.
Activities:

Elevations: Teach H how to draw elevations (front, side, and back views) of their design,1.
based on their floor plan.
3D Model: Begin constructing a simple 3D model of the project using cardboard or2.
modelling clay. This physical model helps solidify spatial understanding and identify design
challenges.
Algebra as a Tool: Introduce surface area formulas. Calculate the total wall area to be3.
painted or the exterior material needed. Frame algebra as a powerful shortcut.

Part 3: The Business of Building (Weeks 7-9)

Week 7: Counting the Cost - Budgeting and Percentages

Focus: Applying consumer mathematics to the project.
Activities:

Material Research: H will research the real-world cost of key materials for their project1.
(e.g., cost of timber per meter, price of paint per litre, cost of flooring per square meter).
Creating a Budget: Using their area and perimeter calculations, H will create a2.
spreadsheet or a detailed list to budget their project.
Adding Complexity: Introduce percentages for things like a 10% contingency fund, sales3.
tax (GST), or a contractor's fee.

Week 8: The Final Portfolio - Polishing the Main Lesson Book

Focus: Consolidating all work into a professional and beautiful presentation.
Activities:

Final Drawings: H will create the final, "presentation quality" versions of their floor plans1.



The Architect's Studio: A Project-Based Math Unit for Middle School / Lesson Planner / LearningCorner.co

September 2, 2025 - Page 4 of 4

and elevations, rendered beautifully with coloured pencils.
Written Descriptions: H will write descriptions for their project, explaining their design2.
choices, the mathematical challenges they faced, and a summary of the final budget.
Book Assembly: All work from the past 8 weeks is carefully arranged and perfected in the3.
Main Lesson Book.

Week 9: Project Presentation and Reflection

Focus: Communicating mathematical and creative work effectively.
Activities:

The "Client" Presentation: H will present their project to you (and any other family1.
members) as if you were the client. They should walk you through the design, the key
calculations, and the final budget, using their Main Lesson Book as a visual aid.
Reflection: Discuss the process. What was the most challenging part? What did they enjoy2.
the most? What mathematical concepts feel clearer now?
Extension: If time and interest permit, explore a related concept like the Golden Ratio in3.
architecture or the structural strength of triangles.

Assessment Methods

Formative (Ongoing):
Weekly observation of H's geometric constructions and calculations.
Discussion and questioning during activities to check for understanding.
Review of the draft entries in the Main Lesson Book.

Summative (Final):
The Main Lesson Book/Portfolio: This is the primary assessment tool. It will be evaluated
on the accuracy of calculations, the precision of drawings, the clarity of explanations, and
the overall care and creativity of the presentation.
Final Presentation: Assesses H's ability to articulate their process, justify their decisions,
and demonstrate a holistic understanding of the project.

Differentiation and Inclusivity

For Support: If H struggles with a concept, use more hands-on aids. For example, use physical
blocks to explain volume before moving to the formula. The project's complexity can be simplified
(e.g., designing a single room instead of a whole house).
For Extension: To challenge H, introduce more complex elements: designing a roof with pitch
(trigonometry prep), calculating electrical load, or exploring sustainable design principles (e.g.,
passive solar design based on angles of the sun).
Student Choice: By allowing H to choose their own project in Week 5, the lesson is inherently
tailored to their interests, ensuring maximum engagement and motivation.


