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The Great Balancing Act: Solving for the
Mystery Number
Materials Needed

Paper and pencil/whiteboard and marker
1 small opaque cup (The 'Mystery Box' or variable 'X')
20-30 small, identical objects (e.g., blocks, pennies, candies, dried beans) – These represent
known numbers
Optional: A simple balance scale (or drawing of one)
Worksheet/index cards with practice equations
Colored markers or highlighters (for organization)

1. Introduction: The Mystery of the Missing Treat

Hook (5 minutes)

Educator Prompt: Valentina, imagine you have a jar of treats. You know you started with 15 treats
total, but you only see 8 treats left outside of a secret hiding spot (the cup). How many treats are hiding
in the cup right now? How can we figure out that mystery number?

Learning Objectives (Tell them what you'll teach)

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

Identify the unknown quantity, or variable, in a simple equation.1.
Understand the 'Golden Rule' of equations: keeping both sides balanced.2.
Use inverse operations (opposite actions) to solve one-step equations and find the value of the3.
unknown.

Success Criteria

You know you're successful if you can correctly solve 4 out of 5 mystery number challenges by the end
of the lesson.

2. Body: The Balancing Act (I Do, We Do, You Do)

Phase 1: Introducing the Variable and the Golden Rule (I Do - Modeling) (15
minutes)

I Do: The Balance Scale Analogy

Variables: Explain that in math, a mystery number is often represented by a letter, usually 'x'.
This is called a variable. Our cup represents 'x'.
Equations: An equation is like a perfect balance scale. The equal sign (=) means both sides must
weigh exactly the same.
The Golden Rule: If you add something to one side of the scale, what must you immediately do
to the other side to keep it balanced? (Answer: Add the exact same thing.) The rule is: "Whatever
you do to one side of the equation, you must do to the other!"
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Modeling with Manipulatives: Addition Equation

Let's solve: $x + 4 = 10$

Setup: Put the empty cup (x) and 4 blocks on the left side. Put 10 blocks on the right side.1.
Goal: We want to isolate the cup (x). We need to get rid of the +4 on the left side.2.
Inverse Operation: The opposite of adding 4 is subtracting 4. We will remove 4 blocks from the3.
left side.
Golden Rule Applied: Because we removed 4 from the left, we MUST remove 4 blocks from the4.
right side. (10 - 4 = 6)
Solution: The cup (x) is now alone on the left. There are 6 blocks remaining on the right.5.
Therefore, $x = 6$.
Check: Does $6 + 4 = 10$? Yes!6.

Phase 2: Guided Practice (We Do - Collaboration) (15 minutes)

We Do: Subtraction and Multiplication Equations

Valentina, let's work through these two together. Start by setting up the physical model, then write the
steps on paper using math notation.

Equation 1: Subtraction

Solve for $y$: $y - 3 = 9$

Identify: What is happening to 'y'? (It's having 3 subtracted.)1.
Inverse Operation: What is the opposite of subtracting 3? (Adding 3.)2.
Action: Add 3 to the left side (to cancel the -3).3.
Golden Rule: Add 3 to the right side (9 + 3).4.
Result: $y = 12$.5.
Check: $12 - 3 = 9$. (Correct!)6.

Equation 2: Multiplication (Grouping)

Solve for $z$: $3z = 15$ (Remember: $3z$ means 3 groups of 'z', or $z + z + z$.)

Setup: Imagine we have 3 cups (3z) on the left and 15 blocks on the right.1.
Identify: What is happening to 'z'? (It's being multiplied by 3.)2.
Inverse Operation: What is the opposite of multiplying by 3? (Dividing by 3.)3.
Action: Divide the blocks on the right side (15) into 3 equal groups.4.
Golden Rule: Divide the left side (3z) by 3. You are left with just one 'z'.5.
Result: $z = 5$ (15 divided by 3 is 5).6.
Check: $3 \times 5 = 15$. (Correct!)7.

Formative Assessment: Quick Check
Ask: "In the equation $m + 7 = 15$, what is the first step we must take to isolate 'm'?" (Subtract 7 from
both sides.)
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Phase 3: Code Breaker Challenge (You Do - Independent Application) (20
minutes)

Activity: The Secret Key

Your goal is to solve these four equations. Each answer unlocks a letter or number in a secret code. You
must show the inverse operation step for each one.

Instructions:

For each equation, draw a line down the equal sign to visualize the two balanced sides.1.
Write down the inverse operation you are using on both sides.2.
Solve for the variable.3.

Challenge Equation Inverse Operation Used Solution (Key)

A $x + 12 = 20$ Subtract 12 x = __ (8)

B $w - 5 = 18$ Add 5 w = __ (23)

C $4k = 24$ Divide by 4 k = __ (6)

D $2p = 10$ Divide by 2 p = __ (5)

Secret Code: (The order should be determined by the educator, e.g., A - C - D - B. Code: 86523)

3. Conclusion: Review and Next Steps

Recap (5 minutes)

Educator Prompt: Valentina, tell me the 'Golden Rule' of equations in your own words. Why do we use
inverse operations?

We learned that a variable is a mystery number, and we represent it with a letter.
We must always keep the equation balanced.
To isolate the variable, we use the opposite action (inverse operation): subtraction undoes
addition, and division undoes multiplication.

Summative Assessment (Demonstration)

Ask Valentina to create her own simple one-step equation ($a + b = c$) and demonstrate the exact
steps (including the inverse operation on both sides) required to solve it for the variable.

Differentiation and Extensions

Scaffolding (If struggling with abstract notation):

Return to the physical manipulatives. Do not use abstract notation until the balancing concept is
firm.
Use the "Cover Up" method: For $x + 5 = 12$, cover the 'x'. Ask, "What number plus 5 equals
12?" Then reveal the answer, and demonstrate why the inverse operation is the faster, more
reliable method.
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Extension (If successful with the Code Breaker Challenge):

Two-Step Challenge: Introduce a simple two-step equation (e.g., $2x + 3 = 11$). Guide them to
realize they must first undo the addition/subtraction, and then undo the multiplication/division.
(Hint: Get the variable term alone first.)
Word Problem Creation: Challenge Valentina to write a real-world story problem that matches
the equation $x - 7 = 15$.


