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Probability and Statistics
Lesson: April 24, 2020

Objective/Learning Target:  

Students will be able to convert a percentage into its 
correlating Z-Score to then find the data point associated with 

that Percentage



Let’s Get Started!
Use the Z Score to Percentage Conversion Chart to answer the following 
questions

Research was done on a local chicken farm to determine the number of eggs 
produced daily.  It was found that on average, 203 eggs were produced each 
day.  The standard deviation in this study was 14. (FYI - The data is normal)

What is the z-score for 178 eggs?

What percentage of days does the farm produce 178 eggs or less?

What percentage of days does the farm produce more than 178 eggs?

https://www.dummies.com/education/math/statistics/figuring-out-percentiles-for-a-normal-distribution/


Let’s Get Started!
Use the Z Score to Percentage Conversion Chart to answer the following 
questions

Research was done on a local chicken farm to determine the number of eggs 
produced daily.  It was found that on average, 203 eggs were produced each day.  
The standard deviation in this study was 14.

What is the z-score for 178 eggs?

What percentage of days does the farm produce 178 eggs or less?
Look on the chart where -1.7 and 0.09 intersect and it says 0.0367 = 3.67%

What percentage of days does the farm produce more than 178 eggs?
100 - 3.67 = 96.33%

https://www.dummies.com/education/math/statistics/figuring-out-percentiles-for-a-normal-distribution/


What we already know...
Now that we know how to calculate a Z-Score 
using the formula

AND we know how to look up the percentage 
below from the chart



Today we will learn Percent to Z-Score...
Now that you can answer questions about 
percentages using a Z-Score to Percent Chart, 
we will look at taking a percentage and turn it 
back into a Z-Score to then find the data point.

Basically working the process we learned 
yesterday, only…

BACKWARDS

Just like yesterday, you will need this chart 
again to do this assignment…

Z-Score to Percent Chart

https://www.dummies.com/education/math/statistics/figuring-out-percentiles-for-a-normal-distribution/


Let’s start with an example...

The Welcher Adult Intelligence Test Scale is 
composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal 
distribution: 

a) What number represents the 65th percentile 
(what number separates the lower 65% of the 
distribution)? 

So this time you are trying to figure out what test 
score is at the 65th percentile.

1. Since we know the %, we have to find it 
on the Z-Score to Percent Chart (it will 
be an approximation)

2. Next we use the column and row to get 
the Z-Score associated with that %

3. Next we put that Z-Score into the 
formula

4. Lastly, we solve for X



Like this...
The Welcher Adult Intelligence Test Scale is 
composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal 
distribution: 

a) What number represents the 65th percentile 
(what number separates the lower 65% of the 
distribution)? 

STEP 1:
Search the positive side of the chart (because 
65% is higher than 50% so it will be on the right 
side of the mean) until you find decimals that are 
APPROXIMATELY .65

I found two:  .6480 and .6517

Now you have to determine which one is closer 
to .65

.6480 is .0020 away on the low side

.6517 is .0017 away on the high side

So .6517 is closest to .65



Like this...
The Welcher Adult Intelligence Test Scale is 
composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal 
distribution: 

a) What number represents the 65th percentile 
(what number separates the lower 65% of the 
distribution)? 

STEP 2:

If you look at the chart and you follow the yellow 
line to the left and the green line to the top, you 
will see that .6517 correlates to the Z-Score of 
0.3 (yellow) and 0.09 (green)

Put those together and you get a final Z-Score 
of 0.39



Like this...
The Welcher Adult Intelligence Test Scale is composed 
of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal distribution: 

a) What number represents the 65th percentile 
(what number separates the lower 65% of the 
distribution)? 

STEP 3 & 4:

Take the Z-Score (0.39) and plug it into the 
Z-Score formula and solve for X

Mean: 35 S.D.: 6

 2.34 = x - 35 (multiply both sides by 6)
 x = 37.34 (add 35 to both sides)

CONCLUSION:
37.34 is the approximate score that 

represents the 65th percentile.  
Approximately 65% of the people scored 

LOWER than a 37.34 on this subtest.



Your turn… (1 of 2 practice problems)
The Welcher Adult Intelligence Test Scale is composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 and a standard deviation of 6. 

Assuming these raw scores form a normal distribution:

b) What number represents the 90th percentile?



Your turn… (1 of 2 practice problems) ANSWER
The Welcher Adult Intelligence Test Scale is 
composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal 
distribution:

b) What number represents the 90th percentile?

Step 1:  Find 90% on the positive side of the 
chart (approximately):  .8997 is closest to .90



Your turn… (1 of 2 practice problems) ANSWER
The Welcher Adult Intelligence Test Scale is 
composed of a number of subtests. 

On one subtest, the raw scores have a mean of 35 
and a standard deviation of 6. 

Assuming these raw scores form a normal 
distribution:

b) What number represents the 90th percentile?

Step 2:  

.8997 corresponds to a Z-Score of 1.28 



Your turn… (1 of 2 practice problems) ANSWER
Step 3:  Put your answer into the 
Z-Score Formula  

      

CONCLUSION
A score of approximately 42.68 
represents the 90th percentile.  
90% of the people scored LESS 

than 42.68 on this subtest.

Step 4:  Solve for x 

7.68 = x - 35 (multiply both sides by 6)

 x = 42.68 (add 35 to both sides)



Your turn… (2 of 2 practice problems) 

Scores on the SAT form a normal distribution with mean of 500 and 
standard deviation of 100 . 

a) What is the minimum score necessary to be at the 3rd percentile?



Your turn… (1 of 2 practice problems) ANSWER

Scores on the SAT form a normal 
distribution with mean of 500 and 
standard deviation of 100 . 

a) What is the minimum score 
necessary to be at the 3rd 
percentile?

Step 1:  Find 3% on the negative side of the chart 
(approximately):  .0301 is closest to .03



Your turn… (2 of 2 practice problems) ANSWER
Step 2:  

.0301 corresponds to a Z-Score of 
-1.88 

Because the percentage of 0.0301 lines up with  
-1.8 and 0.08.

So the z-score is -1.88



Your turn… (2 of 2 practice problems) ANSWER
Step 3: Put your answer into the 
Z-Score Formula

Step 4:  Solve for x

-188 = x - 500    (multiply both sides by 100)

x = 312    (add 500 to both sides)

You would need a minimum of 312 
on the SAT to score in AT LEAST 
the 3%


