
Step by Step Guide: Rotational Symmetry of Solids 

Pre-Class Preparation Checklist 
●​ Prepare cuboid-shaped boxes (one per group). 

●​ Cut three strings for each group (long enough to pass through the cuboid). 

●​ Ensure pins, rulers, and pencils are available for each group. 

●​ Prepare 3D models or pictures: cone, triangular prism, cylinder, pyramid. 

●​ Optional: Bring real-life 3D objects (water bottle, tin can, dice, gift box). 

●​ Write the key definitions on chart paper: axis of rotation, order of rotational symmetry. 

●​ Prepare the axes table for common 3D shapes on chart paper or be ready to build it on the 

board. 

●​ Have the digital textbook open: Section 2.3.3.2 Rotational Symmetry of Solids. 

●​ Prepare exit ticket handouts with 3 questions on triangular pyramids. 

 

Phase 1: Problem-Solving and Discovery (15 minutes) 
Opening Hook (2 minutes) 

[DO] Hold up a water bottle (cylinder) or a dice (cube). 

[SAY] "We've learned about rotational symmetry in 2D shapes. But what about 3D objects? Can a 

box or a bottle have rotational symmetry?" 

[WAIT] Expected: "Yes!" "Maybe?" 

[SAY] "Exactly! 3D objects can also have rotational symmetry. But instead of rotating around a 

point, they rotate around a LINE. Today, we're going to discover these special lines called AXES 

OF ROTATION." 

[ASK] "Can you think of a 3D object that looks the same when you spin it? Maybe a wheel? A 

can?" 

[WAIT] Expected: "Wheel." "Can." "Ball." "Bottle." 

[SAY] "Great examples! Let's investigate this property in 3D objects." 

 

Anchor Activity Launch (3 minutes) 

[DO] Distribute cuboid boxes, strings, pins, rulers, and pencils to each group. 



[SAY] "Here's your challenge: You have a cuboid box. Your job is to find all the AXES OF ROTATION 

for this box." 

[SAY] "Here's what you'll do:" 

[SAY] "Step 1: Measure and note down the cuboid's dimensions: length, width, height." 

[SAY] "Step 2: Mark the centre of each face with a pencil." 

[SAY] "Step 3: Use pins to make holes through the centres of opposite faces." 

[SAY] "Step 4: Insert strings through the holes so each string passes through two opposite faces." 

[SAY] "Step 5: You should have three strings passing through the cuboid." 

[SAY] "Step 6: Hold one string and spin the cuboid around it. Does it look the same?" 

[SAY] "Step 7: Count how many times it fits in one full turn." 

[SAY] "Step 8: Repeat for the other two strings and record your observations." 

[SAY] "Work in your groups. You have 8 minutes." 

 

Student Work Time (8 minutes) 

[DO] Circulate among groups. 

[ASK] To a group inserting strings: "Are the strings passing through the centres of opposite 

faces?" 

[WAIT] Expected: "Yes!" or "We're not sure." 

[SAY] "Make sure each string goes through the centre of one face and comes out through the 

centre of the opposite face." 

[ASK] To another group spinning the cuboid: "Does the box look the same when you spin it?" 

[WAIT] Expected: "Yes!" "It fits twice." 

[SAY] "Excellent! Count how many times it looks exactly the same in one full turn." 

[ASK] "How many strings do you have? How many axes of rotation does the cuboid have?" 

[WAIT] Expected: "Three strings." "Three axes." 

[SAY] "Perfect! The cuboid has three axes of rotation, one for each pair of opposite faces." 



[DO] For struggling groups: "Let's focus on one string. Hold it and spin the box slowly. Does it 

look the same? Yes — that's one fit. Keep spinning. It looks the same again — that's two fits. 

That's a full turn." 

[DO] For early finishers: "Are all three axes the same? Do they all have the same order?" 

 

Class Sharing (2 minutes) 

[SAY] "Let's share your results. How many axes of rotation does the cuboid have?" 

[WAIT] Expected: "Three axes." 

[SAY] "And how many times does it fit around each axis?" 

[WAIT] Expected: "Two times." "Order 2." 

[SAY] "Perfect! You've discovered that a cuboid has 3 axes of rotation, each with order 2. Let's 

formalise this concept." 

 

Phase 2: Structured Instruction (10 minutes) 
Formalising the Concept (4 minutes) 

[SAY] "You discovered that the cuboid has 3 axes of rotation. Let's define these terms formally." 

[WRITE] "A solid has ROTATIONAL SYMMETRY if it can be rotated about a fixed straight line and 

still appears to be the same." 

[WRITE] "The straight line around which the object is rotated is called the AXIS OF ROTATION." 

[SAY] "In your activity, the strings represent the axes of rotational symmetry for the cuboid." 

[WRITE] "ORDER OF ROTATIONAL SYMMETRY = the number of times the solid looks the same in 

one complete turn (360°) around an axis." 

[SAY] "For the cuboid, each axis has order 2 because the box fits onto itself 2 times in one full 

turn." 

 

Building the Reference Table (4 minutes) 

[SAY] "Let's build a table of common 3D shapes and their axes of rotation." 

[WRITE] Build the table on the board: 



[WRITE] "Cuboid — 3 axes — Order 2 for each axis" 

[WRITE] "Cube — 9 axes (3 main + 6 diagonal) — Order 4 for main, Order 2 for diagonal" 

[WRITE] "Cone — 1 axis (through vertex and base centre) — Infinite order (circular base)" 

[WRITE] "Cylinder — 1 main axis + infinite other axes — Infinite for main axis" 

[WRITE] "Triangular prism (equilateral base) — 4 axes — Order 3 for main axis, Order 2 for 

others" 

[WRITE] "Sphere — Infinite axes — Infinite order for all axes" 

[SAY] "Notice the pattern: shapes with circular cross-sections have INFINITE order of rotational 

symmetry." 

[ASK] "Why does a cone have infinite order?" 

[WAIT] Expected: "Because the base is a circle." "A circle looks the same at any angle." 

[SAY] "Exactly! The circular base means the cone looks the same at any angle of rotation." 

 

Important Notes (2 minutes) 

[SAY] "Three important points:" 

[WRITE] "1. Circular cross-sections → infinite order (cone, cylinder, sphere)." 

[WRITE] "2. Regular polygon bases → order = number of sides." 

[WRITE] "3. A cuboid has 3 axes, but a cube has 9 axes because all its faces are identical." 

[SAY] "Remember: axis of rotation is a LINE in 3D, not a point like in 2D." 

 

Phase 3: Practice and Application (10 minutes) 
Worked Example 1: Cone (2 minutes) 

[SAY] "Let's work through the textbook example. Find the axis of rotation of a cone. What is the 

order?" 

[SAY] "Where is the axis for a cone?" 

[WAIT] Expected: "Through the tip and the centre of the base." 

[SAY] "Correct! The axis passes through the vertex (tip) and the centre of the circular base." 



[SAY] "What is the order?" 

[WAIT] Expected: "Infinite." "Because the base is a circle." 

[SAY] "Perfect! The order is INFINITE because the circular base looks the same at any angle." 

 

Worked Example 2: Triangular Prism (3 minutes) 

[SAY] "Find the axes of rotation for a triangular prism with an equilateral triangle base." 

[SAY] "How many axes does it have?" 

[WAIT] Expected: "Four axes." 

[SAY] "Correct! It has 4 axes. Let's identify them:" 

[WRITE] "Axis 1: Through the triangular faces — Order 3 (equilateral triangle has 3 sides)" 

[WRITE] "Axes 2, 3, 4: Through midpoints of rectangular faces — Each has Order 2" 

[SAY] "So the triangular prism has 1 main axis with order 3, and 3 other axes with order 2 each." 

 

Student Practice (3 minutes) 

[SAY] "Now try this: How many axes of rotation does a cylinder have? What is the order?" 

[SAY] "Work with your partner. 2 minutes." 

[WAIT] 2 minutes. 

[SAY] "Let's check. How many axes?" 

[WAIT] Expected: "One main axis." "Infinite other axes." 

[SAY] "Excellent! A cylinder has 1 main axis through the centres of both circular bases. Order = 

infinite." 

[SAY] "It also has infinite other axes through any diameter of the circular base. Each has order 2." 

 

Real-Life Connection (2 minutes) 

[DO] Show real-life 3D objects: water bottle, tin can, dice. 

[ASK] "Can you identify the axes of rotation for each?" 



[WAIT] Expected: "Water bottle — 1 main axis, infinite order." "Dice (cube) — 9 axes." 

[SAY] "Excellent! Rotational symmetry is everywhere in 3D objects around us." 

 

Phase 4: Assessment — Exit Ticket (5 minutes) 
[SAY] "For our exit ticket, answer these questions about triangular pyramids. You have 5 

minutes." 

[SAY] "Find the axes of rotation and order of rotational symmetry for a triangular pyramid whose 

base is:" 

[SAY] "Question 1: Scalene triangle" 

[SAY] "Question 2: Isosceles triangle" 

[SAY] "Question 3: Equilateral triangle" 

[DO] Collect exit tickets as students finish. 

 

Answer Key: 

●​ 1. Scalene triangle base: NO axes of rotation (scalene triangle has no rotational symmetry). 

●​ 2. Isosceles triangle base: ONE axis through apex and midpoint of base. Order = 1. 

●​ 3. Equilateral triangle base: ONE axis through apex and centre of base. Order = 3. 

 

Differentiation Notes 
Struggling Learners: 

Provide pre-marked cuboids with holes already made. Use simple 3D models: cube, cylinder, 

cone. Demonstrate the first axis together as a class. Provide reference card with definitions. 

Allow physical models instead of just visualizing. Pair with stronger students. 

On-Level Learners: 

Complete all practice problems. Identify axes and order for cuboid, cone, triangular prism, 

cylinder. Distinguish between finite and infinite orders. Solve exit ticket for all three pyramid 

types. Recognize rotational symmetry in real-life 3D objects. 

Advanced Learners: 

Investigate cube axes (9 total). Explore irregular shapes. Design 3D object with exactly 4 axes. 

Investigate Platonic solids. Prove sphere has infinite axes. 



 

Post-Lesson Reflection 
1. Did the cuboid activity help students discover axes of rotation? 

2. Were students able to identify all three axes of the cuboid? 

3. Did students understand the difference between axis and order? 

4. Were students able to distinguish between finite and infinite orders? 

5. Did students recognize rotational symmetry in real-life 3D objects? 

6. What common errors arose (e.g., confusing 2D and 3D symmetry)? 

7. What adjustments would improve the lesson for future delivery? 
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