
 

Station 1 – Measures of Central 

Tendency and Variation 

 

Definition 
 

Central 
Tendency 

How should we measure the Center?  Where does the Center tend to 
be? 
 
Mean –  the Center or Average.  Add up every piece of data and divide 
by how many items there were.  Outliers mess with the mean and drag 
the center towards them. 
 
Median – the Center or Middle data item.  Order the data from least to 
greatest, including repeats, and find the exact middle.  If there are two 
numbers in the middle, take the average (mean) of those two numbers 
(add the two numbers and divide by 2).  Outliers do not mess with the 
median, they are tossed aside as the center is found. 
 
Mode – The most repeated number.  If the amount of times a number 
is repeated is the same as for another number, then the data is 
considered Bi-modal and has two modes.  Data could have more than 
one or two modes. Outliers do not effect the mode. 
 

Definition 
 

Variation 

How should be measure or display the spread of data?  How much or 
how wide does the data vary? 
 
 
Range – The distance between the maximum and the minimum.  
Subtract the biggest and the smallest number. 
  
               Maximum – the biggest data value 
               Minimum – the smallest data value 
 
IQR – Inter Quartile Range  (see Box and Whisker Plots)  the distance 
between the first and third quartile.  The breadth of the box part. 
Subtract Q3 – Q1 
                Q3 is the upper quartile, the median of the upper half of data 
                Q1 is the lower quartile, the median of the lower half of data 
 
Standard Deviation – the distance from the Mean that can give a 
probability percent for the likely hood of randomly getting that data 
value. 
 



 

Station 2 – Box and Whisker Plots. 

Definition 
A data display that depicts the spread of data using the Medians. 
The box part is 50% of the data and each whisker is 25% 
The Box is created by the Median, and the upper half median and the lower half median. 
You can clearly see outliers (data points that are more like flukes than reasonable) 
 

Steps for 
Calculating 

and 
Drawing 
The Box 

 

 
 

 

How to 
Calculate 
Outliers 

 
How far out is too far out?  Any thing farther than the distance of the box and a half above or 

below the box is too far. 
 

1. Take Q3 – Q1 
2. Multiply this IQR by 1.5 to get the Outlier Distance 
3. Add the Outlier Distance to Q3, anything bigger than that value is an Outlier 
4. Subtract the Outlier distance from Q1, anything smaller than this is an outlier.

 
 



 

Spread of 
Data 

 

Extra 
Information 

Box and Whisker plots break up the data set into 4 parts, where the same amount of data points 
are within each Quartile 
 
You can clearly see how close or spread out each quarter of the data points were 

 
 
 
 

Example 
 
 
 

 40 Students were surveyed how long they study for their math tests.

 
 
How many students studied less than half an hour?      50% of the data is below Q2 at 30, so 50% 
of 40 people is 20 people, 20  people studied less than 30 minutes  
 
What percentage of people study between 20 and 35 minutes?  50%, which would be 20 people. 
 
What percentage of people study more than 35 minutes?         25%, which would be 10 people 
 
 
 



 

Station 3 – Normal Distribution 

Definition A bell curved shape is made when the Mean, Median, and Mode are all the same 

How to 
label a 
Normal 
Curve 

  or µ - 

 
The middle of the curve is the Mean or 
average of the data 
 

s or σ - 
The Standard Deviation is how much 

away the data piece has deviated from 
the Mean or center of the data.  The 

bigger the standard deviation, the more 
spread out the data is. 

Add the  s or σ to the Mean to get the 1st 

standard deviation away, add it again, 
to get the 2nd standard deviation away, 
and it again to get the 3rd standard 
deviation away.  Repeat with 
subtraction.  

Calculate Standard Deviation using the following 
formula:

 
Take each data piece, and subtract the Mean from 

it. Square that difference.  Add it to the next 
squared difference from the next data piece. 

Repeat. Divide by 1 less than the total number of 
data pieces. Square root the result. 

Diagram 

The area under the curve (the percentages) between values is the 
probability that the data falls in between those values 



 

Population 
Vs Sample 

We distinguish between population and sample characteristics by referring 
to population characteristics as population 
parameters and sample characteristics as sample statistics. Thus, the mean of 
a population is a parameter of that population, but the mean of a sample is 
a statistic of that sample. Beyond that distinction there is no difference in the 
naming or computing for the measures mode, the median, the range, and 
the quartiles. The mean of a population, μ, has a different symbol from the 
one used for the mean of a sample, , however the computation of each is 
the same. Standard deviation has both different symbols, σ for 
a population and sx for a sample, and slightly a slightly different formula. 

Extra 
Information 

 

 
 

Example 
s  

Normal 
Curve 

 
 

Standard 
Deviation 

 

 Normal Curve with a mean of 18                              Adult IQ scores are normally distributed with a 
and a standard deviation of 2.5                                mean of 100 and a standard deviation of 15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data sample:    5,5,7,7,11,14,14,14,18, 20,22     Mean is 13.7 

Standard Deviation = √
(5−13.7)2+(5−13.7)2+(7−13.7)2+(11−13.7)2+(14−13.7)2+(14−13.7)2+(5−13.7)2+⋯ 

10−1
 

                   or          = √
2(5−13.7)2+2(7−13.7)2+(11−13.7)2+3(14−13.7)2+(18−13.7)2+(20−13.7)2+(22−13.7)2

10−1
 

                                 =√
2(−8.7)2+2(−6.7)2+(−2.7)2+3(0.3)2+(4.3)2+(6.3)2+(8.3)2

9
   =       √

375.79

9
     =      

√41.75444 …      =    6.462 is standard deviation amount you add and subtract from the mean. 



 

Station 4 –      Z-Score 

z-score 
How many standard deviations a data value is above or below the mean 
 Positive z-score is above the mean 
 Negative z-score is below the mean 
 

𝑧 − 𝑠𝑐𝑜𝑟𝑒 =  
𝐷𝑎𝑡𝑎 𝑉𝑎𝑙𝑢𝑒− 𝑀𝑒𝑎𝑛

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
  

 
 
 
 
 
 
 
 
 
 
 

Z- 
Score 
Table  

 
 

 
 



 

 

 


