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SECTION A: LESSON PLAN

1. Topic Overview
The topic 'Structure of the Earth' is used as a rich, real-world context for teaching key Primary 4 Mathematics concepts including large numbers, measurement (distance/depth), fractions and percentages (proportions of the Earth's layers), data handling, and problem solving. It creates an exciting bridge between mathematics and science.

2. Learning Objectives
By the end of this lesson, pupils should be able to:
1. Read, write and compare large numbers related to the Earth's measurements (e.g., radius, depth of layers).
1. Use and interpret measurements of distance and depth in kilometres.
1. Understand and calculate fractions and percentages to represent the proportion of each Earth layer.
1. Represent data about the Earth's layers using bar charts and tables.
1. Solve word problems involving the structure of the Earth using the four basic operations.
1. Explain the structure of the Earth using mathematical language.

3. Curriculum Alignment / Relevance
	Mathematics Strand
	How It Connects to the Earth Topic

	Number & Numeration
	Reading large numbers (depth in km, Earth's radius, etc.)

	Basic Operations
	Addition/subtraction of layer thicknesses, multiplication/division problems

	Fractions & Percentages
	Each layer as a fraction/percentage of Earth's total radius

	Measurement
	Units of measurement: kilometres (km), metres (m)

	Data Handling / Statistics
	Tables and bar charts showing layer depths

	Problem Solving
	Real-life word problems based on Earth's dimensions



4. Materials & Resources
1. Cardboard / printed diagram of Earth's cross-section
1. Ruler and measuring tape
1. Coloured pencils / crayons (for labelling diagrams)
1. Graph paper (for bar charts)
1. Whiteboard and markers / chalkboard
1. Student exercise books and pencils
1. Printed student notes (this document)

5. Lesson Procedure (3 Periods)

	PERIOD 1: Introduction to the Earth & Large Numbers (40 minutes)
PHASE 1 - Introduction / Motivation (10 minutes)
1. Greet pupils and ask: 'What do you think is under the ground we walk on?'
1. Show a colourful diagram of the Earth's layers on the board.
1. Tell pupils: 'Today we will use mathematics to understand the Earth!'
1. Write the topic and objectives on the board.
PHASE 2 - Presentation / Teaching (20 minutes)
1. Introduce the 4 layers of the Earth and their depths in kilometres.
1. Write the large numbers on the board: e.g., 6,371 km (Earth's radius).
1. Teach pupils to read and write large numbers up to millions.
1. Demonstrate place value: 6,371 = 6 thousands + 3 hundreds + 7 tens + 1 unit.
1. Ask pupils to identify the digit in the hundreds, tens and thousands place.
PHASE 3 - Class Activity (10 minutes)
1. Pupils copy the table of Earth layers from the board into their notes.
1. Pupils practise reading aloud the large numbers.
1. Quick quiz: 'What is the digit in the thousands place of 5,100 km?'



	PERIOD 2: Fractions, Percentages & Measurement (40 minutes)
PHASE 1 - Revision (5 minutes)
1. Ask pupils to recall the four layers and their depths from Period 1.
1. Call 2-3 pupils to read the large numbers on the board.
PHASE 2 - Teaching Fractions & Percentages (20 minutes)
1. Explain: 'A fraction tells us how much one layer is compared to the whole Earth.'
1. Demonstrate: Inner Core (1,216 km) out of total radius (6,371 km).
1. Show how to convert to a simple fraction and approximate percentage.
1. Use visual bar (draw a rectangle, divide into sections for each layer).
1. Work through 2 examples on the board with pupils.
PHASE 3 - Class Activity & Exercise (15 minutes)
1. Pupils complete the fraction/percentage activity in their notes.
1. Pupils draw a simple bar chart of the Earth's layers on graph paper.
1. Teacher moves around to check work and assist pupils.



	PERIOD 3: Problem Solving, Data Handling & Assessment (40 minutes)
PHASE 1 - Word Problems (20 minutes)
1. Introduce 5 word problems based on the structure of the Earth.
1. Work through Problems 1-2 together as a class (guided practice).
1. Pupils solve Problems 3-5 independently.
1. Teacher corrects on the board and explains mistakes.
PHASE 2 - Data Handling (10 minutes)
1. Pupils complete the data table and bar chart in their notes.
1. Teacher asks questions: 'Which layer is thickest? Which is thinnest?'
1. Pupils interpret their bar charts to answer questions.
PHASE 3 - Summary, Assignment & Evaluation (10 minutes)
1. Recap: Name the 4 layers, their depth, fractions and key mathematical concepts.
1. Give class assignment from the exercises in student notes.
1. Evaluation: 5 quick oral questions to the class.



6. Evaluation / Assessment
	Assessment Type
	Description

	Oral Questions
	Teacher asks questions during the lesson to check understanding

	Class Work
	Pupils complete tables, charts and exercises in their notes

	Assignment
	Take-home problems given at the end of Period 3

	Observation
	Teacher observes participation and accuracy during activities

	Quiz
	Short written quiz (5 questions) at the start of Period 3



7. Teacher's Additional Notes
1. Emphasise that the numbers (depths) are approximations used for mathematical exercises.
1. Allow slower learners to use calculators for computation; focus their learning on number sense.
1. Fast finishers can research and calculate the percentage of each layer from the real data.
1. Link to Science: coordinate with the Science teacher for cross-curricular enrichment.
1. Display pupils' completed charts on the classroom wall.
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INTRODUCTION
Mathematics is everywhere around us — even deep inside the Earth! In this lesson, we will use mathematics to learn about the different layers that make up our Earth. We will read and write large numbers, use fractions and percentages, measure distances, and draw charts. Let us begin!

PART 1: What is the Structure of the Earth?
	KEY FACT
The Earth is made up of four (4) main layers. Each layer has a different thickness, temperature and material.



The four layers from outside to inside are:
1. Crust (the outermost layer — where we live)
1. Mantle (the thickest layer, made of hot rock)
1. Outer Core (made of liquid iron and nickel)
1. Inner Core (the very centre of the Earth, solid iron and nickel)

Table 1: The Four Layers of the Earth
	Layer
	Position
	Approximate Thickness (km)
	State of Matter

	Crust
	Outermost
	5 - 70 km
	Solid

	Mantle
	2nd layer
	2,900 km
	Solid/Semi-solid

	Outer Core
	3rd layer
	2,200 km
	Liquid

	Inner Core
	Centre
	1,216 km
	Solid



PART 2: Reading and Writing Large Numbers
	What to note
The Earth has a total radius (distance from the surface to the centre) of approximately 6,371 kilometres (km). These are very large numbers. We must know how to read and write them correctly.



Place Value of Earth's Measurements
	Number
	In Words

	6,371 km
	Six thousand, three hundred and seventy-one kilometres

	2,900 km
	Two thousand, nine hundred kilometres

	2,200 km
	Two thousand, two hundred kilometres

	1,216 km
	One thousand, two hundred and sixteen kilometres

	5,100 km
	Five thousand, one hundred kilometres



Place Value Chart
	Ten-Thousands
	Thousands
	Hundreds
	Tens
	Units

	
	6
	3
	7
	1

	(Example: 6,371 km)



	EXERCISE 1: Read and Write Large Numbers
Write the following numbers in words:
1.  2,900 = 
        

2.  1,216 = 
        

3.  6,371 = 
        

Write the following in figures:
4.  Five thousand, one hundred = 
        

5.  Two thousand, two hundred = 
        



PART 3: Measurement — Thickness of Each Layer
	Remember!
1 kilometre (km) = 1,000 metres (m)
We can add and subtract the thickness of layers to find distances.



Worked Examples:
	Example 1:
The Mantle is 2,900 km thick. The Outer Core is 2,200 km thick. What is the total thickness of both layers together?
   Solution:  2,900 + 2,200 = 5,100 km

Example 2:
The Earth's radius is 6,371 km. The Crust is about 70 km thick. How far is it from the bottom of the Crust to the centre of the Earth?
   Solution:  6,371 - 70 = 6,301 km

Example 3:
The Inner Core has a radius of 1,216 km. Express this in metres.
   Solution:  1,216 x 1,000 = 1,216,000 metres



	EXERCISE 2: Measurement Problems
Solve the following:
1.  What is the total depth of the Mantle and Inner Core?
        
        

2.  The Mantle is 2,900 km thick. Express this in metres.
        
        

3.  How much thicker is the Mantle than the Outer Core?
        
        



PART 4: Fractions and Percentages of the Earth's Layers
	Key Concept
A fraction shows part of a whole. We can express each Earth layer's thickness as a fraction of the total Earth radius.
Total Earth Radius = 6,371 km  (We will round to 6,400 km for easy calculation)



Approximated Fractions of Each Layer
	Layer
	Approximate Fraction of Earth's Radius

	Inner Core (1,216 km)
	About 1/5 of total radius

	Outer Core (2,200 km)
	About 1/3 of total radius

	Mantle (2,900 km)
	About 9/20 of total radius (nearly half)

	Crust (5 - 70 km)
	Very small — less than 1/100 of total radius



Converting to Percentages
	Formula: Percentage = (Thickness of Layer ÷ Total Radius) x 100

Mantle: (2,900 ÷ 6,371) x 100  ≈  45.5%
Outer Core: (2,200 ÷ 6,371) x 100  ≈  34.5%
Inner Core: (1,216 ÷ 6,371) x 100  ≈  19.1%
Crust: (35 ÷ 6,371) x 100  ≈  0.5%



	EXERCISE 3: Fractions and Percentages
Answer the following questions:
1.  Which layer makes up the greatest percentage of the Earth's radius?
        

2.  Write the fraction for the Inner Core's thickness out of total radius (use 6,400 km for total).
        
        

3.  If the total percentage of all layers = 100%, find the missing percentage:
    Mantle = 45.5%,  Outer Core = 34.5%,  Inner Core = 19.1%,  Crust = ______%
        



PART 5: Data Handling — Tables and Bar Charts
We can organise information about the Earth's layers in a table and show it as a bar chart.

Data Table: Earth's Layers
	Layer
	Thickness (km)
	Tally
	Rounded to nearest 100 km

	Crust
	35
	|||
	0 km (too small)

	Mantle
	2,900
	Too large for tally
	2,900 km

	Outer Core
	2,200
	Too large for tally
	2,200 km

	Inner Core
	1,216
	Too large for tally
	1,200 km



	ACTIVITY: Draw a Bar Chart
Use the data above to draw a bar chart in the space below. Label the x-axis (Layer Names) and y-axis (Thickness in km). Use a scale of 1 cm = 500 km.

	









(Draw your bar chart here)






PART 6: Word Problems
	Problem 1
The Crust is 70 km thick at its thickest point (under mountains). The Mantle starts below the Crust. If a scientist drills 70 km into the Earth, which layer does he reach? How many more kilometres must he drill to go through the entire Mantle?
Hint: Think: 70 km + 2,900 km = ? Total
Working:
        
        
Answer: _______________________________________________

	Problem 2
A school atlas says the Inner Core radius is 1,216 km. A pupil's book says it is 1,200 km. What is the difference between the two measurements?
Hint: Subtract: 1,216 - 1,200 = ?
Working:
        
        
Answer: _______________________________________________

	Problem 3
If a scientist could travel through all four layers of the Earth, how many kilometres would she travel from the surface to the exact centre? (Use: Crust = 35 km, Mantle = 2,900 km, Outer Core = 2,200 km, Inner Core = 1,216 km)
Hint: Add all four layer thicknesses
Working:
        
        
Answer: _______________________________________________

	Problem 4
The temperature of the Inner Core is about 5,400 degrees Celsius. The temperature at the Earth's surface is about 15 degrees Celsius. What is the difference in temperature?
Hint: Subtract: 5,400 - 15 = ?
Working:
        
        
Answer: _______________________________________________

	Problem 5
The Mantle makes up about 45% of the Earth's radius. If the total radius is 6,371 km, estimate the thickness of the Mantle using the percentage. (Round your answer to the nearest whole number.)
Hint: 45% of 6,371 = (45/100) x 6,371
Working:
        
        
Answer: _______________________________________________



PART 7: Summary — What We Learned
	Key Points to Remember
1. The Earth has 4 layers: Crust, Mantle, Outer Core, and Inner Core.
1. We measure the thickness of the Earth's layers in kilometres (km).
1. Large numbers are read using place value: thousands, hundreds, tens, units.
1. We can use fractions and percentages to compare the size of each layer.
1. Bar charts and tables help us organise and display data about the Earth.
1. We can use addition, subtraction, multiplication and division to solve problems about the Earth's structure.



CLASS ASSIGNMENT
	Answer all questions. Show all working clearly.
1.  Write 2,900 in words.
        

2.  What is the digit in the hundreds place of 6,371?
        

3.  Add the thickness of the Mantle and the Outer Core. Give your answer in km.
        
        

4.  Write the thickness of the Inner Core (1,216 km) in metres.
        
        

5.  Which layer is thickest? Which is thinnest? Write a sentence to explain.
        
        

6.  Express the Mantle's thickness as a fraction of the Earth's total radius (use 6,371 km).
        
        

7.  (Challenge) If you could dig 500 km per day, how many days would it take to get through the entire Mantle (2,900 km)? Show your working.
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