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Lecture 12:  Normal Probability Distribution or “Normal Curve” 
 
The real importance of this lecture is to show you what a normal curve looks like (it looks like a “bell 

curve”), to show you that area under the curve can be used to determine probability, and to make you 

appreciate that the z-score formula saves you a lot of tedious algebra rules!   

Start in person class with coin toss [online students can ignore this section] 

Have students toss a coin 10 times and count the number of heads.  Plot the number of heads 1-10 

on the x axis and frequency on the y axis.  Have them do it 10 more times, plot.  Repeat as 

necessary. 

Introduction to the Normal Distribution (Bell Curve) 

Technically speaking the normal or “gaussian” distribution relates to a probability distribution for a 

continuous variable, not a coin toss [which is discrete].  But hopefully the coin exercise started to 

resemble a normal curve.  

Characteristics of the Normal Curve 

• symmetrical sides – mirror images of each other  mean=median=mode 
• tails go out to infinity 
• bell shaped and only differs based upon dispersion 
• not a single curve but  it is family of curves  (“n” stay tuned!) 
• area under =1 or 100%   related to probability 
• the area under the either half of the curve is 50% -- add both halves up and it’s 100% 

 

Source:  jamesstack.com 
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Area Under the Normal Curve Using Standard Deviations 

Using the normal curve, probability is determined by the area under curve between two points.   We 

cannot know probability of exact score but we can know probability of a score falling within a range of 

values.  Below is a picture of a normal curve with some probabilities associated with the normal curve.  

The numbers at the bottom are standard deviation units.  So for example 34.13% (.3413) of the area 

under the normal curve falls between 0 and 1 standard deviations.  With a normal curve  the 

probability of a score falling between -1 and +1 standard deviations is 34.13% + 34.13% = 68.26%.   

So, the scores on the SAT test are normally distributed.  That means if you select a person at random 

there is a 68.26% chance that they scored within 1 and +1 standard deviations from the mean.   Or 

 

68.26%  of the people who took the SAT scored between 1 and +1 standard deviations from the 

mean. 

Online students can ignore this:   Note to Mike from Mike:  for an in person class Draw 2 pictures: 1) 3 

curves with same mean but diff stand div  2) 3 curves with same SD but diff means. 

 
Introducing z-scores 
What do we do when we want to compare scores with different means and standard 
distributions?   So pretend you work for an organization that tests all new hires in 4 
areas:  computers, writing, management, and customer service.   The scores on these 
tests measure a person’s skills in each of these areas.  For example if a person scores 
really well on computers, but not so well in customer service, it would be best to place 
them in a job where they work with computers rather than customers right? 



3 OF 5 

 
How to we compare a person’s scores on each of the tests?  We have some rules to 
help us.    They involve algebra.   [Don’t panic!  Actually you won’t have to do all this 
algebra!  You will just use the z-score formula we will see in lecture 13: z-scores] 
lets make sd's the same         

Area test 
score 

mean SD  test 
score 

mean SD new 
score 

new mean new sd 

management 90 90 5  90x2 90x2 5x2 180 180 10 
service 75 80 10  75x1 80x1 10x1 75 80 10 
computers 60 50 5  60x2  50x2 5x2 120 100 10 
writing 81 76 10  81x1 76x1 10x1 81 76 10 

           
now  need to make means the same (100)-- can add and subtract means and SD 
stays the same 

  

Area new 
score 

New mean new sd  new 
score 

new mean sd stays new 
score 

new mean new sd 

management 180 180 10  180-80 180-80 10 100 100 10 
service 75 80 10  75+20 80+20 10 95 100 10 
computers 120 100 10  120 100 10 120 100 10 
writing 81 76 10  81+24 76+24 10 105 100 10 

 
After all that math, we are able to compare all scores where the mean and the SD is 
the same.  Thus this person’s test scores have the same mean and SD and  can now 
be compared as seen in the highlighted column in the above table.     
 
That is sort of hard to see, so here are the scores in a new table. See below 
 

Area new 
score 

management 100 
service 95 
computers 120 
writing 105 

 
 
So putting them in order (as seen in the table below) this person’s skills upon entering 
the organization appear to be strongest in computers, followed in order by writing, 
management, and customer service.     
 

Area new score 

computers 120 

writing 105 

management 100 

service 95 
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Thus the organization would be best served putting this person in job involving 
computers. 
 
Practice 

There really is not anything to practice for this lecture.  The purpose is to introduce you to the normal 

curve and get you ready for z-scores and eventually probabilities associated with the normal curve.  

You don’t have to do that algebra about the computers test in this class so don’t panic. 
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Z table 

 


