
Classroom Activity: Analyzing and Comparing the
Surface Area and Volume of 3D Shapes Derived from 2D
Shapes

Introduction (5 minutes)

Welcome to this exciting activity where you will learn to analyze and compare the surface area and volume of
3D shapes derived from 2D shapes. This activity is designed for 14-year-old students and is aligned with the
learning objectives of understanding the formulas for calculating the surface area and volume of various 3D
shapes, applying these formulas to solve problems, and comparing the surface areas and volumes of
different 3D shapes derived from the same 2D shape.

Previous Knowledge (5 minutes)

Before starting this activity, you should have a solid foundation in the following concepts:

Basic 2D shapes, including squares, rectangles, triangles, and circles
Basic 3D shapes, including cubes, cuboids, cylinders, and cones
Formulas for calculating the surface area and volume of 3D shapes
Understanding of units of measurement, including square units for area and cubic units for volume
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Puzzle Starter (10 minutes)

Solve the following puzzle to get started:

A company is packaging small cubic boxes into larger cuboid boxes for shipping. If each small box has a
side length of 5 cm, and the larger box has a length of 20 cm, a width of 15 cm, and a height of 10 cm, how
many small boxes can fit into the larger box?

Differentiated Tasks (30 minutes)

Choose one of the following tasks based on your level of understanding:

Level 1: Beginner

1. Calculate the surface area and volume of a cube with a side length of 6 cm.
2. Calculate the surface area and volume of a cuboid with a length of 8 cm, a width of 5 cm, and a

height of 3 cm.

Level 2: Intermediate

1. Compare the surface areas and volumes of a cube and a sphere with the same radius.
2. Calculate the surface area and volume of a cylinder with a radius of 4 cm and a height of 6 cm.
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Differentiated Tasks (continued)

Choose one of the following tasks based on your level of understanding:

Level 3: Advanced

1. Design and calculate the surface area and volume of a 3D shape derived from a given 2D shape.
2. Compare the surface areas and volumes of different 3D shapes derived from the same 2D

shape.

Level 4: Extension

1. Research and present on a real-world application of 3D shapes, such as architecture or
engineering.

2. Design and propose a solution to a real-world problem, such as optimizing the storage space in
a warehouse or designing a new product package.

Plenary (15 minutes)

Share your answers to the tasks with your classmates and discuss the following questions:

1. What are the key differences between the surface area and volume of 3D shapes?
2. How do changes in dimensions affect the surface area and volume of 3D shapes?
3. What are some real-world applications of 3D shapes?
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Assessment and Rubrics

Your work will be assessed based on the following criteria:

Accuracy of calculations
Clarity of explanations
Ability to apply formulas to solve problems
Quality of design and presentation (for Level 4 tasks)

Conclusion (5 minutes)

Congratulations on completing this activity! You have learned to analyze and compare the surface area and
volume of 3D shapes derived from 2D shapes. Remember to apply these concepts to real-world scenarios
and to always check your units of measurement.
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