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Beast Builders' Workshop: From 2D Nets to
3D Creatures
Materials Needed

Graph paper (several sheets)
Pencil and eraser
Ruler
Scissors
Clear tape or a glue stick
Colored pencils, markers, or crayons (for decorating)
Calculator (optional, for checking work)
Cardstock or construction paper (optional, for a sturdier final model)

Lesson Overview & Goal
Welcome to the Beast Builders' Workshop! Today, you're not just a math student; you're a geometric
artist and engineer. Your mission is to design and build your very own "beast" using a combination of
3D shapes. You will move from a 2D design on paper to a tangible 3D model, applying your
knowledge of nets, surface area, and volume in a creative, hands-on project. The goal is to see how
geometry is the blueprint for the world (and the creatures) around us.

Learning Objectives
By the end of this lesson, you will be able to:

Design a composite 3D figure by combining various polyhedra (cubes, rectangular prisms,
pyramids).
Accurately draw and construct nets for the component shapes of your design.
Calculate the total surface area of your beast to determine how much "skin" it has.
Calculate the total volume of your beast to determine how much space it occupies.
Construct a physical 3D model from its 2D nets.

Step-by-Step Lesson Plan

Part 1: The Mission & Brainstorm (15 minutes)

The Concept: Every great creation starts with an idea. Your beast will be made of at least1.
three different 3D shapes. Think about how these shapes can form a body, head, legs, or
other features. Will your beast be tall and skinny? Short and wide? Will it have a pyramid for a
hat or a head?
Initial Sketch: On a plain sheet of paper, sketch a rough draft of your beast. Don't worry2.
about perfect lines. Just get the idea down. Label the parts with the shape you plan to use
(e.g., "Body: Rectangular Prism," "Head: Cube," "Horns: Square Pyramids").

Part 2: The Blueprint - Design & Nets (30-45 minutes)

Create a "Blueprint" Sheet: Take a fresh sheet of paper. Title it "[Your Beast's Name]1.
Blueprint." You will record all your official plans and calculations here.
Define Dimensions: For each shape in your design, decide on its exact dimensions (length,2.
width, height). Use the graph paper to help you visualize this. For example:

Body (Rectangular Prism): 8 cm long, 4 cm wide, 5 cm tall.
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Head (Cube): 4 cm x 4 cm x 4 cm.
Horn (Square Pyramid): Base side length of 2 cm, slant height of 3 cm.

Write these dimensions down on your Blueprint sheet.
Draw the Nets: On your graph paper, carefully draw the net for each geometric part of your3.
beast using your ruler and the dimensions you just decided. A net is the 2D pattern that can be
folded to make a 3D shape. Remember to include tabs on the edges for taping or gluing later!

Tip: Use the lines on the graph paper as a guide to keep your lines straight and your
measurements accurate. One square can equal one centimeter.

Part 3: The Calculation - Surface Area & Volume (30-45 minutes)

Now, let's figure out the mathematics behind your beast. Do all your calculations on your Blueprint
sheet, showing your work clearly for each part.

Calculate Surface Area (The "Skin"):1.
For each shape (body, head, horn), calculate its individual surface area. Remember the
formulas!

Cube: 6 × (side length)²
Rectangular Prism: 2(lw + lh + wh)
Square Pyramid: (base area) + 4 × (area of one triangular face) = (s²) + 4 × (½
× base × slant height)

Total Surface Area: Add the surface areas of all your individual parts together. This
number represents the total amount of paper needed to create your beast's skin. Write
this final number clearly on your blueprint.

Calculate Volume (The "Stuffing"):2.
For each shape, calculate its individual volume.

Cube: (side length)³
Rectangular Prism: length × width × height
Square Pyramid: ⅓ × (base area) × height
Note: You may need to use the Pythagorean theorem to find the pyramid's true
height if you only have the slant height. This is a great challenge!

Total Volume: Add the volumes of all your individual parts together. This tells you the
total amount of 3D space your beast occupies.

Part 4: The Construction - Building Your Beast (30 minutes)

Decorate: Before you cut, this is the best time to decorate your nets! Add eyes, scales, fur1.
patterns, robot panels—whatever brings your beast to life.
Cut and Fold: Carefully cut out each net along its outside edges. Be sure not to cut off your2.
tabs! Then, fold along all the interior lines. Make your folds crisp and sharp.
Assemble: One by one, fold up each net and use tape or glue on the tabs to secure it into its3.
3D shape.
Final Assembly: Use tape to connect the finished 3D parts (head to body, horns to head) to4.
build your final beast. Congratulations, you're a beast builder!

Part 5: The Showcase - Presentation & Reflection (10 minutes)

Now it's time to admire your work and connect it back to the math. Present your beast and its
Blueprint sheet.

Explain your design choices. Why did you choose those shapes?
State the total surface area and total volume of your creation. What do these two numbers
represent in a physical sense? (e.g., "My beast needs [Total SA] cm² of skin and takes up [Total
Volume] cm³ of space.")
What was the most challenging part of the project? The design, the calculation, or the
construction? Why?
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Assessment & Evaluation
Your understanding will be assessed based on the completed project. A successful project will
include:

The Beast Blueprint: A neat and organized sheet with:
A list of all parts and their dimensions.
Clear, step-by-step calculations for the surface area of each part and the total.
Clear, step-by-step calculations for the volume of each part and the total.

The Nets: Accurately drawn and measured nets for each component shape.
The Final Model: A well-constructed 3D beast that matches the blueprint and nets.
The Reflection: A clear verbal explanation of your process and the meaning of surface area
and volume in the context of your creation.

Differentiation & Extension
For Extra Support:

Start with only two shapes (e.g., a cube and a rectangular prism).
Use pre-made net templates for the first shape to get the hang of it.
Focus on calculating just the volume or just the surface area, not both.

For an Extra Challenge:
Incorporate more complex shapes, like triangular prisms or cylinders (this will require
learning a new formula for π!).
When calculating total surface area, subtract the areas of the surfaces where two shapes
are joined together (e.g., the neck area where the head meets the body). This is more
realistic!
Create a cost analysis. If colored cardstock costs $0.02 per cm², what is the total cost to
produce your beast?


