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Main Lesson Block: The Architecture of the
Universe

A 9-Week Journey into Geometry, Equations, and Practical
Mathematics for H (Age 13)

Core Materials Needed for the 9-Week Block:

¢ High-quality drawing paper or a large artist's sketchbook (Main Lesson Book)
¢ Colored pencils (artist quality, like Lyra or Prismacolor)

e Graph paper

¢ A good quality geometry set (compass, ruler, set squares, protractor)

¢ Modeling clay or plasticine

e Cardstock in various colors

e Scissors and a craft knife (with supervision)

e Strong craft glue or a hot glue gun

¢ Natural materials for observation (crystals, pinecones, flowers, honeycomb if available)
e Access to a kitchen for practical maths (measuring cups, spoons, ingredients)
¢ A dedicated notebook for mathematical workings and practice problems

BLOCK I: Discovering Form - The Platonic Solids (Weeks 1-3)
Week 1: The Building Blocks of the Universe - Introducing the Platonic Solids

¢ Theme: From Chaos to Cosmos. We will explore the five perfect solids known to the ancient
Greeks.
¢ Steiner Focus (Head, Heart, Hands):

o Heart (Feeling): Begin with the story of Plato and the classical elements (Earth, Air,
Fire, Water, Aether/Universe), associating one solid with each. How does each shape
*feel*? Stable? Fiery? Airy?

o Hands (Doing): Construct the five Platonic solids. Start with the cube using modeling
clay. Then, create the tetrahedron, octahedron, icosahedron, and dodecahedron from
pre-made templates or by constructing nets on cardstock. This is a hands-on, spatial
reasoning activity.

o Head (Thinking): As H builds, encourage observation. What makes these shapes
special? (All faces are the same regular polygon, the same number of faces meet at each
vertex). Introduce vocabulary: face, edge, vertex. Create a beautiful, artistic page in the
Main Lesson Book for each solid, noting its properties.

¢ Assessment: H can accurately identify and name the five Platonic solids and has completed
physical models of each.

Week 2: Unfolding the Solids - Surface Area and Nets

¢ Theme: From Three Dimensions to Two. Exploring the connection between 2D plans and 3D
forms.
e Steiner Focus (Head, Heart, Hands):
o Heart (Feeling): Appreciate the beauty and symmetry of the unfolded nets. This can be
an artistic activity, decorating the nets before folding them. Connect to real-world
examples like package design.
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o Hands (Doing): H will carefully unfold some of the cardstock models to reveal their 2D
nets. Then, H will use a compass and ruler to design and draw their own nets from
scratch on graph paper. The challenge: Can you find different nets for the same solid
(e.g., the 11 different nets of a cube)?

o Head (Thinking): Introduce the concept of Surface Area. How can we calculate the total
area of the net? H will work through calculating the surface area for the cube and
tetrahedron. This introduces the first simple formulas (equations) in a practical context.
For a cube, SA = 6s2.

¢ Assessment: H can successfully design a net for a cube and a tetrahedron and use a formula
to calculate their surface areas.

Week 3: The Space Within - Volume and Practical Maths

e Theme: What Can It Hold? Discovering volume in a tangible way.
e Steiner Focus (Head, Heart, Hands):
o Heart (Feeling): Connect the abstract idea of 'volume' to the feeling of fullness,
capacity, and space. The wonder of how a simple formula can tell us so much.
o Hands (Doing): The Kitchen is our lab! We will measure volume with water, rice, or
flour using measuring cups. Use a 10cm x 10cm x 10cm cube model (1 litre) as a
reference. The main activity is to bake something (e.g., a brownie in a square pan) where
H must calculate the volume of the pan and the volume of the batter. This is practical
maths in action!
o Head (Thinking): Formalize the formula for the volume of a cube and rectangular prism
(V = Iwh). Discuss why this works (area of the base multiplied by the height). H will
calculate the volumes of various household objects (boxes, containers) and record the
work in the notebook.
¢ Assessment: H can calculate the volume of a rectangular prism and successfully complete
the practical kitchen task, explaining the mathematical steps taken.

BLOCK II: The Language of Relationships - Equations & Sets (Weeks 4-6)
Week 4: The Secret Code of Polyhedra - Euler's Formula

e Theme: Finding a hidden pattern that connects all solids.
e Steiner Focus (Head, Heart, Hands):

o Heart (Feeling): The excitement of being a mathematical detective. Frame this as a
quest to find a secret rule that governs all the solids H has built.

o Hands (Doing): H will create a large chart in the Main Lesson Book. For each of the five
Platonic solids (and maybe a few other shapes, like a pyramid), H will carefully count the
number of Vertices (V), Edges (E), and Faces (F) and record them in the chart.

o Head (Thinking): The "Aha!" moment. Guide H to look for a relationship between the
numbers V, E, and F. Can you add or subtract them in a certain way to always get the
same number? Lead H to discover the formula: V - E + F = 2. Introduce this as Euler's
Formula, a powerful and mysterious equation in geometry.

e Assessment: H can state Euler's formula and has demonstrated how it works by completing
the data chart for at least five polyhedra.

Week 5: Sorting the Universe - An Introduction to Set Geometry

¢ Theme: Creating order through classification.
¢ Steiner Focus (Head, Heart, Hands):
o Heart (Feeling): The satisfaction of creating elegant and logical order. Appreciating
that a shape can belong to multiple groups at once, just like a person can be a student, a
sibling, and a musician.
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o Hands (Doing): Using large hoops or drawn circles on the floor/paper, H will physically
sort the 3D models. For example, one circle is for "Solids with triangle faces," and
another is for "Solids with 8 or more faces." Where do the models go? What about the
overlapping section (the intersection)? Draw these relationships as Venn Diagrams in the
Main Lesson Book.

o Head (Thinking): Introduce the formal language of sets. Use set notation to describe
the groups: P = {solids with triangle faces}, E = {solids with 8 or more faces}. Introduce
the symbols for intersection (n) and union (u). H will practice writing descriptions for the
sorted groups.

e Assessment: H can create and interpret a Venn Diagram to classify geometric solids based on
two given properties.

Week 6: Solving Puzzles with Equations

e Theme: Using equations as a tool to find unknown answers.
e Steiner Focus (Head, Heart, Hands):

o Heart (Feeling): Empowering H to see equations not as abstract problems, but as
powerful tools for solving real-world puzzles.

o Hands (Doing): Create practical "puzzle cards." For example: "l am building a cubical
box that needs to hold exactly 27 cm3 of sand. What must the length of each side be?" H
will use blocks or clay to model the problem first, then move to the abstract solution.

o Head (Thinking): Introduce the concept of a variable (like 'x') to represent the
unknown. Work through solving simple one-step and two-step equations that arise from
the geometric and practical problems. Examples: a + 5 = 8; 3x = 12; x3 = 27. The focus
is on the logic of balancing the equation to isolate the variable. Practice problems are
done in the workbook.

¢ Assessment: H can set up and solve a simple one- or two-step algebraic equation based on a
word problem.

BLOCK IlI: Creative Synthesis - Project-Based Application (Weeks 7-9)
Week 7: Geometry in Nature & Art - Observation

e Theme: The Universe as a geometer. Finding our mathematical concepts in the world around
us.
¢ Steiner Focus (Head, Heart, Hands):
o Heart (Feeling): A sense of awe and wonder at the mathematical patterns in nature
and human creativity.
o Hands (Doing): Go on a "Geometry Walk" in a garden, park, or beach. H will have the
Main Lesson Book and sketch what is found: the hexagonal cells of a honeycomb, the
spiral of a snail shell, the symmetry of a flower, the crystalline structure of a rock. Later,
look at the art of M.C. Escher or the architecture of Buckminster Fuller and sketch the
geometric ideas they used.
o Head (Thinking): Discuss the concepts of symmetry, tessellation, and spirals. How do
these natural forms connect back to the Platonic solids or the idea of efficiency (e.g., why
a hexagon for a honeycomb?)? H will write reflections next to the drawings in the Main
Lesson Book.
e Assessment: H has created several detailed, artistic pages in the Main Lesson Book showing
geometric forms in nature and art, with written observations.

Week 8: The Design Challenge - Project Planning

e Theme: Becoming the Architect. Bringing all the learned concepts together into one creative
project.
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e Steiner Focus (Head, Heart, Hands):

o Heart (Feeling): The pride and ownership of choosing and designing a significant piece
of work. The excitement of a challenge.

o Hands (Doing): H chooses a final project. Options could include:

1. A Geodesic Dome: Design and build a model geodesic dome from straws or
garden stakes.
2. A Geometric Garden Plan: Design a small garden bed on paper using geometric
shapes and set theory to group plants (e.g., Set A = {drought-tolerant plants}, Set
B = {plants that like full sun}).
3. A Modular Sculpture: Create a large, complex sculpture by designing and
constructing many interlocking polyhedra.
This week is for planning: sketching designs, calculating materials needed (practical
maths!), and creating a step-by-step plan.

o Head (Thinking): The project plan must explicitly state how it will use concepts from
the block: specific 3D shapes, calculations for surface area or volume, use of equations
for scaling, and/or set theory for organization. This plan is reviewed and approved.

e Assessment: A clear, detailed, and mathematically sound project plan is completed.

Week 9: Project Creation & Presentation

e Theme: Manifesting the Vision.
e Steiner Focus (Head, Heart, Hands):
o Heart (Feeling): The deep satisfaction of completing a challenging, self-directed
project. The confidence that comes from explaining one's work.
o Hands (Doing): This week is dedicated to building and finalizing the chosen project. The
focus is on craftsmanship and bringing the plan to life.
o Head (Thinking): H prepares a short presentation of the project. This is not a test, but a
celebration of learning. H will explain:
= The goal of the project.
= The geometric shapes used.
= An example of a calculation made (e.g., "l needed 30 sticks of 15cm length
because...").
= How equations or set theory helped in the planning.
= What was most challenging and what was most enjoyable.
e Assessment: The final project is completed to a high standard, and the presentation clearly
articulates the mathematical concepts that were integrated into its creation.
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