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Math in Video Games: Probability and
Strategy
Subject: Applied Mathematics, Critical Thinking

Age Group: 13-17

Time Allotment: 60-90 minutes

Lesson Overview: This lesson uses the context of popular strategy games like Fortnite to teach
fundamental concepts of probability, statistics, and data-driven decision-making. Learners will analyze
in-game data (like weapon stats and loot drops) to make mathematically sound strategic choices,
demonstrating how math is a powerful tool for problem-solving in real-world and virtual scenarios.

Materials Needed
Pencil or pen
Paper or notebook
Calculator (optional, but recommended)
Access to the internet for research (e.g., looking up game stats on a fan wiki or database)
Graph paper (optional, for extension activity)

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

Calculate basic probabilities related to in-game events.
Analyze and compare statistical data (like weapon damage, fire rate, and reload speed) to
determine optimal choices.
Use mathematical reasoning to justify a strategic decision.
Apply the concept of "expected value" to evaluate risk and reward.

Lesson Plan

I. Introduction (10 minutes)

Hook (Engage)

Think about the last time you played a game. You open a treasure chest. What do you hope to find? A
common gray item or a legendary gold one? The chance of finding that legendary item isn't just
luck—it's math. Top players don't just have fast reflexes; they have a strong, intuitive understanding of
probability and data. They make split-second decisions based on numbers. Today, we're going to pull
back the curtain and learn how to use math to think like a pro.
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Objectives Introduction

Today, we're going to become game analysts. We will learn how to calculate the odds of getting certain
loot, compare different weapon loadouts using real data, and make strategic choices that are backed up
by numbers, not just a gut feeling. By the end, you'll be able to prove which choice is mathematically
the best in different situations.

II. Body (40-60 minutes)

Part 1: The Math of Loot - Probability (I Do, We Do)

Talking Points (I Do):

Probability is just a way of measuring how likely something is to happen. It's a number between 0
(impossible) and 1 (certain). We usually write it as a fraction, a decimal, or a percentage.
Let's look at a basic example from a game like Fortnite. Chests have a specific chance, or "drop
rate," for each rarity of item. A common drop rate might look like this:

Common (Gray): 50% chance
Uncommon (Green): 25% chance
Rare (Blue): 15% chance
Epic (Purple): 8% chance
Legendary (Gold): 2% chance

Notice that all these percentages add up to 100%. To find the probability of getting a Rare or
better item, we just add the probabilities together: 15% (Rare) + 8% (Epic) + 2% (Legendary) =
25%. So, you have a 1 in 4 chance of getting at least a blue item from a chest.

Activity (We Do):

Let’s solve this together. If you open 10 chests, how many Epic items would you *expect* to find?1.
Guidance: The probability is 8%, or 0.08. So, we multiply the number of chests by the probability:2.
10 chests * 0.08 = 0.8. This means you can expect to find, on average, slightly less than one Epic
item for every 10 chests you open. This concept is called "expected value."
Now, what is the probability of *not* finding a Legendary item in a single chest?3.
Guidance: If the chance of finding it is 2%, then the chance of *not* finding it is 100% - 2% =4.
98%.

Part 2: The Math of Combat - Data Analysis (I Do, We Do, You Do)

Talking Points (I Do):

Great players make smart choices about their equipment. The best tool for the job isn't always the
one that does the most damage in a single hit. We need to look at the data.
A key statistic is DPS (Damage Per Second). This tells you how much damage a weapon can
put out over time. The formula is: DPS = Damage × Fire Rate.
Let's compare two hypothetical weapons:

Rifle A: 25 Damage, Fire Rate of 6.0 shots/sec. DPS = 25 * 6.0 = 150 DPS.
Rifle B: 40 Damage, Fire Rate of 3.5 shots/sec. DPS = 40 * 3.5 = 140 DPS.

Even though Rifle B hits harder per shot, Rifle A has a higher DPS, making it mathematically better
for sustained damage. But what about reloading? That changes everything. Let's add another
layer: calculating total damage per magazine.
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Activity (We Do):

Let's analyze two real weapons together. We will look up the stats for a "Combat SMG" and a1.
"Stinger SMG" online. We'll find their damage, fire rate, and magazine size for the same rarity
(e.g., Rare/Blue).
First, let's calculate the DPS for each. Which one is higher?2.
Next, let's calculate the total damage each can do before needing to reload (Damage × Magazine3.
Size). How does this change our view? Which is better for taking down a single opponent with 200
health? Which is better for fighting a whole squad?
Let's discuss our findings. There isn't always one "best" weapon—the "best" choice depends on4.
the situation and your strategy.

Activity (You Do - Main Assessment):

Your Task: Create Your "Perfect Loadout."1.
Choose three weapons you would want in your ideal inventory for a final battle.2.
Using an online game database or wiki, find the Epic (Purple) or Legendary (Gold) stats for each of3.
your three chosen weapons. Write down the following for each:

Damage
Fire Rate
Magazine Size
Reload Time

Justify your choices with math. For each weapon, calculate its DPS and its total damage per4.
magazine.
Write a short paragraph explaining your overall strategy. Why did you pick this combination? How5.
do they complement each other? (e.g., "I chose this shotgun for close-range burst damage, this
rifle for its high DPS at mid-range, and this sniper for long-range single-shot damage.") Use the
numbers you calculated to back up your claims.

Success Criteria

All calculations (DPS, total damage) are accurate.
Your loadout choice is clearly explained.
Your explanation uses the data you calculated as evidence for your strategic decisions.
You correctly explain how different weapons are suited for different situations.

III. Conclusion (5-10 minutes)

Recap and Reflection

Let's review what we learned. Today we saw that math is everywhere, even in our favorite games. We
used probability to understand loot drops and data analysis to make smarter decisions in combat.

Discussion Questions:

What was the most surprising thing you learned today?
How might you think differently about the choices you make in a game now?
Where else in life (besides games) could you use probability and data to make better decisions?
(Examples: sports statistics, financial investments, weather forecasts).

The key takeaway is this: understanding the numbers behind a situation gives you a massive
advantage. It allows you to move from guessing to making informed, strategic decisions.
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Differentiation and Extensions
For Scaffolding/Simpler Version: Focus only on one concept, like calculating DPS. Provide a
worksheet with the weapon stats already filled in, so the focus is solely on calculation and
comparison. Work with only two weapon comparisons instead of a full loadout.
For Extension/Advanced Challenge:

Factor in Reload Time: Create a more advanced formula that calculates "Effective DPS"
over a longer period, including reload time. For example: `Effective DPS = (Magazine Size ×
Damage) / ((Magazine Size / Fire Rate) + Reload Time)`. Compare weapons using this more
complex, realistic metric.
Risk/Reward Analysis: Analyze the data for different landing spots in a game. Create a
simple chart that scores locations based on "Loot Potential" (e.g., number of chests) versus
"Risk Level" (e.g., how popular the spot is). Which spot offers the best mathematical trade-
off?
Graphing Data: Create a bar chart or scatter plot to visually compare the DPS and reload
times of 5-10 different weapons. This helps in seeing the data trends more clearly.


