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1 Measures Of Central Tendency?

Hello! Welcome to your crackbitswilp.in guide to a really useful part of math called
Measures of Central Tendency.

I know that sounds complicated, but I promise it’s not. If you’ve ever talked about
the ”average” student, the ”typical” price of a video game, or the ”most common” shoe
size, you’ve already used the basic ideas we’re going to learn about today.

My goal is to make this crystal clear. We’ll use simple examples from everyday life,
and I’ll walk you through every single step. If you can understand things like cooking,
sports, or money, you can absolutely understand this. Let’s begin!

Imagine your teacher asks, ”How much time does everyone in this class spend on
homework each night?”

You could give a long, messy answer: ”Well, Sarah studies for 60 minutes, Jamal for
30, Maria for 45, Leo for 35, Kim for 120...” and so on. That’s a lot of numbers! It’s not
very helpful.

Wouldn’t it be easier to have one single number that gives a good idea of the
”typical” or ”central” amount of time everyone studies? Maybe you’d say, ”The typical
student studies for about 45 minutes.”

That’s exactly what Measures of Central Tendency are! They are tools that help us
find a single, representative number to describe the ”center” of a whole group of numbers.

We have three main tools for this, and each one is useful in its own special way. Think
of them like tools in a kitchen:

1. The Mean: Like a blender. It takes all the ingredients (numbers) and mixes them
up to create one smooth result (the average).

2. The Median: Like lining up ingredients by size. It helps you find the one that’s
exactly in the middle.

3. The Mode: Like taking a poll. It tells you which ingredient is the most popular
or used most often.

We’re going to learn how to use all three!

2 Key Definitions

Let’s get to know our three main tools. We’ll start with the idea first, then look at the
math.

2.1 The Mean (or ”The Average”)

The Big Idea: The mean is what you get when you create a ”fair share.”
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Intuition

Analogy: Sharing Pizza. Imagine you and your friends all bring some slices of
pizza to a party. You have 2 slices, your friend has 3, and another friend has 4. You
have 9 slices in total among 3 people. If you wanted to be perfectly fair, you’d put
all the slices together and then divide them equally.

• Total Slices: 2 + 3 + 4 = 9 slices

• Number of People: 3

• Fair Share: 9 slices÷ 3 people = 3 slices per person.

• The mean is 3 slices.

The Math Rule: To find the mean, you add up all the values and then divide
by the number of values.

The Formula:

Mean =
Sum of all values

Number of values
In official math language, it can look like this:

x̄ =

∑
xi

n

Whoa, weird symbols! Let’s break them down. Don’t worry, it’s easier than it looks.

x̄ This is just a fancy symbol for the mean of a sample. You say it ”x-bar.” We use a
symbol so we don’t have to write ”the mean is...” every time. It’s just a shortcut.

n This is the count, or how many values are in your group. In our pizza example, n = 3
because there were 3 people.

xi This looks scary, but it just means ”each individual value in your group.” The little i
is like a counter. x1 is the first number, x2 is the second, and so on. In our example,
x1 = 2, x2 = 3, x3 = 4.

Σ This is a Greek letter called Sigma. In math, it’s a command that means ”Add
’em all up!” So,

∑
xi is just a compact way of writing ”add up all the individual

values.”

So, x̄ =
∑

xi

n
is just a short, fancy way of saying: ”The mean is equal to the sum of

all the numbers divided by how many numbers there are.” See? Not so bad!

2.2 The Median (or ”The Middle Child”)

The Big Idea: The median is the value that is exactly in the middle of a list that has
been sorted.

Intuition

Analogy: Lining Up by Height. Imagine five friends lining up for a photo. To
find the ”middle” height, you’d first ask them to arrange themselves from shortest
to tallest. The person physically in the middle of the line has the median height.
Their height splits the group into two halves: the shorter half and the taller half.
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The Math Rule: To find the median, you MUST first sort your numbers from
smallest to largest. Then you find the middle number.

• If you have an ODD number of values: There will be one clear winner right
in the middle.

– Example heights (in inches): 62, 65, 68, 70, 71. The number 68 is exactly in the
middle. The median is 68.

• If you have an EVEN number of values: There won’t be one single middle
number. Instead, you’ll have two numbers in the middle.

– Example heights: 62, 65, 68, 70. The numbers 65 and 68 are in the middle.

– What do we do? We find the point exactly between them! We just take the
mean (average) of those two middle numbers.

Median =
65 + 68

2
=

133

2
= 66.5

The median is all about position. It doesn’t care if the tallest person is 7 feet or 10
feet tall; the middle person is still the middle person.

2.3 The Mode (or ”The Most Popular”)

The Big Idea: The mode is the value that shows up more often than any other.

Intuition

Analogy: Favorite Ice Cream. A teacher asks 10 students their favorite ice
cream flavor.

• Vanilla: 3 votes

• Chocolate: 5 votes

• Strawberry: 2 votes

The flavor that appears most often is Chocolate. So, the mode is Chocolate.

The Math Rule: To find the mode, you just count how many times each value
appears. The one with the highest count is the mode.

A list of numbers can have:

• One Mode: 1, 2, 2, 3, 4 (The mode is 2)

• More than one Mode (Bimodal/Multimodal): 1, 2, 2, 3, 3, 4 (The modes are
2 and 3)

• No Mode: 1, 2, 3, 4, 5 (Every number appears just once, so there’s no winner)

The mode is great because it’s the only one of our tools that works for things that
aren’t numbers, like ice cream flavors, favorite colors, or car models!

4

crackbitswilp.in

crackbitswilp.in



3 Core Rules (The Personalities of Our Tools)

Each tool has a personality and is good for different situations.

1. The Mean is a Sucker for Extreme Values.
The mean is sensitive. If you have one number that is way, way bigger or smaller
than the others (we call this an ”outlier”), it can pull the mean in its direction.

• Example: Five people’s salaries are $50k, $52k, $55k, $58k, and $60k. The
mean salary is $55k. That seems fair.

• Now, let’s say the last person actually earns $500k! The salaries are now $50k,
$52k, $55k, $58k, and $500k. The new mean is $143k.

• Does $143k really describe the ”typical” salary? No! Four out of five people
make way less than that. The one huge salary dragged the mean way up.

2. The Median Stays Cool Under Pressure.
The median is robust. It doesn’t care about extreme outliers.

• Let’s use that same salary example: {$50k, $52k, $55k, $58k, $500k}.
• To find the median, we sort them (they’re already sorted!). The middle number
is the third one: $55k.

• This number is a MUCH better description of a ”typical” salary in that group.
That’s why you often hear about the ”median house price” or ”median income”
in the news—it avoids the problem of a few billionaires messing up the average.

3. The Mode Finds the Crowd Favorite.
The mode’s special talent is finding the most frequent choice.

• Example: A shoe store owner needs to order more shoes. She looks at her
sales for the week:

– Size 7: sold 5 pairs

– Size 8: sold 12 pairs

– Size 9: sold 25 pairs

– Size 10: sold 18 pairs

– Size 11: sold 8 pairs

• The mean shoe size might be something weird like 9.2, which isn’t helpful. The
median size is 9. But the mode is clearly Size 9. This tells her exactly what
her most popular item is and what she should stock up on.

4 Step-by-Step Method

Let’s turn these ideas into simple recipes you can follow every time.
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4.1 Recipe for Finding the Mean

1. GATHER: Get all your numbers together.

2. ADD: Add them all up to get a total sum.

3. COUNT: Count how many numbers you have.

4. DIVIDE: Divide the total sum (from Step 2) by the count (from Step 3).

4.2 Recipe for Finding the Median

1. SORT: This is the most important step! Always, always, always line up your
numbers from smallest to largest.

2. COUNT: Count how many numbers you have (n).

3. FIND THE MIDDLE:

• If n is an odd number, the median is the single number right in the middle.

• If n is an even number, find the two numbers in the middle and calculate their
average (add them together and divide by 2).

4.3 Recipe for Finding the Mode

1. TALLY: Look at your list of numbers.

2. COUNT: Count how many times each number appears.

3. IDENTIFY: The number that appears most often is the mode. If there’s a tie for
”most popular,” you can have more than one mode. If everyone is unique, there is
no mode.

5 Worked Examples

Let’s practice with the recipes. I’ll talk you through every single thought.

Example 5.1 (Soccer Goals). A soccer player scored the following number of goals in her
last 7 games: {2, 1, 3, 1, 0, 2, 1}. Let’s find the mean, median, and mode.

Finding the Mean (The ”Fair Share”):

1. GATHER: Our numbers are {2, 1, 3, 1, 0, 2, 1}.

2. ADD: Let’s sum them up: 2 + 1 + 3 + 1 + 0 + 2 + 1 = 10. The total is 10 goals.

3. COUNT: We have 7 numbers in our list (for 7 games).

4. DIVIDE: We divide the total sum by the count: 10÷ 7 ≈ 1.43.

Answer: The mean is about 1.43 goals per game.
Finding the Median (The ”Middle Value”):
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1. SORT! This is crucial. Let’s rearrange the numbers from smallest to largest:

{0, 1, 1, 1, 2, 2, 3}

2. COUNT: We have 7 numbers, which is an odd number. This is easy! There will
be one number exactly in the middle.

3. FIND THE MIDDLE: The middle position in a list of 7 is the 4th spot. Let’s
count our way there: 0 (1st), 1 (2nd), 1 (3rd), 1 (4th) ¡– This is our guy!

Answer: The median is 1 goal.
Finding the Mode (The ”Most Popular”):

1. TALLY: Let’s look at our list {0, 1, 1, 1, 2, 2, 3} and count frequencies.

• How many 0s? One.

• How many 1s? Three.

• How many 2s? Two.

• How many 3s? One.

2. IDENTIFY: The number 1 appears three times, which is more than any other
number.

Answer: The mode is 1 goal.

Note

Notice how the mean (1.43), median (1), and mode (1) are all pretty close here.
This tells us the data is fairly balanced.

Example 5.2 (The Startup Salary Problem). Six employees at a small company have
these yearly salaries: {$45k, $50k, $52k, $48k, $55k, $150k}. The $150k is the CEO’s salary.
Let’s find the mean and median.

Finding the Mean:

1. ADD: 45 + 50 + 52 + 48 + 55 + 150 = 400. The total is $400k.

2. COUNT: There are 6 salaries.

3. DIVIDE: 400÷ 6 ≈ 66.67.

Answer: The mean salary is $66,670. Does that feel right? Most people make less
than that. Let’s check the median.

Finding the Median:

1. SORT! Let’s put those salaries in order:

{$45k, $48k, $50k, $52k, $55k, $150k}

2. COUNT: We have 6 salaries, which is an even number. This means we’ll have
two middle numbers.
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3. FIND THE MIDDLE: In a list of 6, the middle is between the 3rd and 4th
numbers.

• 3rd number: $50k

• 4th number: $52k

4. AVERAGE THE TWO MIDDLES: 50+52
2

= 102
2

= 51.

Answer: The median salary is $51,000.

Intuition

Conclusion: Which number better describes the ”typical” employee’s salary? The
median ($51k) is much more representative than the mean ($66.7k), which was
skewed upwards by the CEO’s high salary. This is a perfect example of when the
median is the better tool!

6 Common Mistakes (And How to Avoid Them!)

These are the little traps people fall into. Let’s put up some warning signs!

Common Mistake

Mistake #1: Forgetting to Line Up for the Median!
The most common mistake of all is calculating the median without sorting the
numbers first. If you just take the middle number of the original, jumbled list, your
answer will be wrong. Always sort first for the median!

Common Mistake

Mistake #2: Messing Up the Median with an Even List.
When you have an even number of values, don’t just pick one of the two middle
numbers. You have to find the point exactly between them by adding them and
dividing by 2.

Common Mistake

Mistake #3: Saying the Mode is ”0” When There Is No Mode.
If every number in a list appears only once (like in {10, 20, 30, 40}), the correct
answer is ”no mode.” Don’t say the mode is 0, unless the number 0 is actually
the most frequent value in the list.

Common Mistake

Mistake #4: Confusing the Mean and the Median.
It’s easy to mix them up. Just remember the analogies:

• Mean = Average (the ”fair share” blender)

• Median = Middle (the ”line up by height” middle person)
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7 Practice Problems

Time to try it on your own! Don’t worry, the answers are right below. Try your best first.

1. You’ve been tracking your daily commute time in minutes for a week. The times
are: {15, 25, 20, 15, 30, 45, 12}. Find the mean, median, and mode.

2. A company has 10 employees. Nine of them earn $50,000 per year. The CEO earns
$550,000 per year.

• Find the mean salary.

• Find the median salary.

• Which number gives a better picture of what a typical employee earns?

Solutions

Solution to Problem 1.: Data: {15, 25, 20, 15, 30, 45, 12}

• Mean:

(a) Sum: 15 + 25 + 20 + 15 + 30 + 45 + 12 = 162

(b) Count: 7

(c) Divide: 162/7 ≈ 23.14. The mean commute time is 23.14 minutes.

• Median:

(a) Sort: {12, 15, 15, 20, 25, 30, 45}
(b) The middle value (4th in the list) is 20. The median is 20 minutes.

• Mode:

(a) The value 15 appears twice, which is more than any other number. The
mode is 15 minutes.

Solution to Problem 2.: Data: Nine values of $50,000 and one value of $550,000. Total of 10 values.

• Mean:

(a) Sum: (9× 50, 000) + 550, 000 = 450, 000 + 550, 000 = 1, 000, 000

(b) Count: 10

(c) Divide: 1, 000, 000/10 = 100, 000. The mean salary is $100,000.

• Median:

(a) Sort: Imagine lining up the 10 salaries. The first 9 will be $50,000 and the
last one will be $550,000.

{50k, 50k, 50k, 50k, 50k, 50k, 50k, 50k, 50k, 550k}

(b) Since there are 10 (an even number), we need the average of the 5th and
6th values. Both of those are $50,000.

(c) Average: (50, 000 + 50, 000)/2 = 50, 000. The median salary is $50,000.

• Conclusion: The median ($50,000) is a much better description of a typical
salary. The mean ($100,000) makes it seem like people earn twice as much as
they actually do, all because of one very high salary.
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8 Summary

You made it! You now have three powerful tools for understanding groups of numbers.
Let’s do a final recap:

• Mean (Average): The ”fair share.” Add everyone up and divide. Best for balanced
data without extreme outliers.

• Median (Middle): The ”middle person in line.” Sort the data and find the center.
Best for data with outliers (like salaries or house prices).

• Mode (Most Popular): The ”crowd favorite.” Find the most frequent value. Best
for finding the most common item and for non-numeric data.
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