Senior Math – Standard (z) Scores for Normal Distribution
Objectives: 

· Calculate standard scores (z-scores).

· Use standard scores to relate the position of data values to the mean of the data set.

· Use standard scores to tell what percentile the data values lies.

Make a Note: 

· Up until this point we have discussed the variation of a data set as a whole through measures of variation such as: range, interquartile range, and standard deviation.  
· We will use 



 scores otherwise known as 

 scores to find exactly how many standard deviations above or below the mean a specific data value lies.  
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· A standard score of 1 says that the observation or data value lies ______________ standard deviation above the mean.  
· An observation with a standard score of -2 is two standard deviations ___________________ the mean.
· Standard scores can be used to compare values in different distributions as you will see in the following example.
Example 1: ACT versus SAT scores
Jennie scored 600 on the verbal part of the SAT.  Her friend Gerald took the ACT test and scored 21 on the verbal part.  SAT scores are normally distributed with a mean of 500 and standard deviation of 100.  ACT scores are normally distributed with a mean of 18 and standard deviation of 6.

Assuming that both tests measure the same kind of ability, who has the higher score?
Jennie’s standard score:




Gerald’s standard score:

Conclusion:
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Exploring Deeper:

· Remember that the cth percentile of a distribution is a value such that c percent of the observations lie below it and the rest lie above.
· In Example 1, Jennie scored in the 


 percentile.  

· If we find the standard score or z-score we can quickly find the percentile of the observation using the following chart:
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Example 2: Percentiles for College Entrance Exams
Jennie’s score of 600 on the SAT translates into a standard score of 1.0 as we found.  Using the 68-95-99.7 rule we know that this is the 84th percentile.  Using table B we can be a bit more precise.  Using the table above:

Jennie’s score of 600 is the 

 percentile.

· Jennie scored higher than 
__________ % of the test takers.

· Jennie scored lower than 
__________ % of the test takers.
· Gerald scored higher than ___________% of the test takers.

· Gerald scored lower than ____________% of the test takers.

Example 3: With a height of 75 in., Lyndon Johnson was the tallest president of the past century.  With a height of 85 in., Shaquille O’Neal is the tallest player on the Miami Heat basketball team.  Who is relatively taller:  Lyndon Johnson among the presidents of the past century, or Shaquille O’Neal among the players on his Miami Heat team?  Presidents of the past century have heights with a mean of 71.5 in. and a standard deviation of 2.1 in.  Basketball players for the Miami Heat have heights with a mean of 80.0 in. and a standard deviation of 3.3 in.

Standard Scores and Percentile Homework:
Name:


_______________ Hr:______
Senior Math
1.) The distribution of the heights of young women aged 18 to 24 is approximately normal with mean 65 inches and standard deviation 2.5 inches.  Sketch a picture of a normal curve and then use the 68-95-99.7 rule to show what the rule states about these women’s heights.

2.) The NCAA requires division 1 athletes to score at least 820 on the combined mathematics and verbal parts of the SAT exam in order to compete in their first college year.  In 1999, the scores of the millions of students taking the SATs were approximately normal with a mean 1017 and standard deviation 209.  What percent of all students had scores less than 820?  (Use Table B from your notes)
3.) A truck is loaded with cartons of eggs that weigh an average of 2 pounds each with a standard deviation of 0.2 pounds.  A histogram of these weights looks very much like a normal distribution.  

a.) What percent of the cartons weight less than 2.1 pounds?  (Use Table B from your notes)
b.) More than 1.5 pounds?  (Use Table B from your notes)
4.) How high must a student score on the SAT to fall in the top 20% of all scores?  Remember that the mean score for the SAT is 1017 and the standard deviation is 209.  (This would require a score at or above the 80th percentile)

5.) Scores on the Wechsler Adult Intelligence Scale for the 20 to 34 age-group are approximately normally distributed with mean 110 and standard deviation 25.  How high must a person score to be in the top 25% of all scores?
6.) Explain why the point one standard deviation below the mean in a normal distribution is always the 16th percentile.  Explain why the point two standard deviations above the mean is in the 97.5 percentile.

7.) The college Physical Education Department offered an Advanced First Aid course last semester.  The scores on the comprehensive final exam were normally distributed, and the z = scores for some of the students are shown below:

Robert
1.10


Jan
1.70

Susan

-2.00

Joel

0.00


John
-0.80

Linda

1.60

a) Which of these students scored above the mean?

b) Which of these students scored on the mean?

c) If the mean score was 
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 with standard deviation
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, what was the final exam score for each student?














Robert
________________

Jan
________________

Susan
________________

Joel
________________

John
________________

Linda
________________
Standard Scores (z-scores) ~


The standard score for any observation is
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