LAB ON THE SAT DATA
Topic:  Displaying and summarizing data of quantitative variables – 
Main research questions: Is taking the SAT equally popular across the different regions of the USA? How does the performance vary from region to region? How does the state where your College/School is located compare to other states? 

The DATA SET 
The data correspond to several variables related to education for the 50 states and the District of Columbia. Observe that the 'statistical units' or 'elements' are the states and D.C. (51 observations)  This data set is found in Moore, D. (2002) The Basic Practice of Statistics. pp 26-27 and available from the Data Archive of the Journal of Statistical Education  http://www.amstat.org/publications/jse/datasets/moore/tab1-2.dat. The first 6 columns in the data file correspond to the following variables:

State #  (in Alphabetical order 
     AL   AK   AZ   AR   CA   CO   CT   DE   DC   FL   GA   HI   ID   IL   IN

   IA   KS   KY   LA   ME   MD   MA   MI   MN   MS   MO   MT   NE   NV   NH

   NJ   NM   NY   NC   ND   OH   OK   OR   PA   RI   SC   SD   TN   TX   UT

   VT   VA   WA   WV   WI   WY

  Region  1 = ENC (East North Central)  2 = ESC (East South Central)

       3 = MA (Middle Atlantic)      4 = MTN (Mountain)


5 = NE (Northeast)            6 = PAC (Pacific)


7 = SA (South Atlantic)       8 = WNC (West North Central)

                   9 = WSC (West South Central
Population (in thousands)
SAT Verbal mean score by state

SAT Math mean score by state

% of high school seniors taking the SAT 

Use software to get the descriptive statistics and graphs required by the questions below.
1. The shape of distributions. Calculate the mean and median for POPULATION variable. Based only on the comparison of the mean and the median, we should expect the distribution to be:

 a) Symmetric     b) Skewed to the left    c) Skewed to the right.
 Check your answer by doing the histogram. Interpret what that shape is telling you about the population size by state in the USA.  
2.Interpreting medians and quartiles.  Look at the basic statistics you calculated for the quantitative variables and fill in the blanks:

  2.1 Approximately 50% of the states had (when this study was done) populations under __________

  2.2 Approximately 25% of the states have population above_________

  2.3 In the state with the least smallest population, there are only _____________ people.
  2.4 In the state with the largest population, there are ____________ people.

3. Bimodal and Unimodal distributions. Obtain the histogram for the variables ‘% of students taking the SAT”,  'SAT verbal' (average scores on the verbal SAT by state), and ‘SAT Math’. Use 9 intervals in each case. Which is the best description of the shapes of those distributions?

a) unimodal              b)bimodal  

What is that shape telling you in the case of ‘% of students taking the SAT’ ?
What is that shape telling you in the case of the average scores per state?

4, Boxplots to compare regions in terms of SAT popularity. Obtain the side by side boxplots for the variable ‘percent taking’ by 'region'. Looking at those boxplots answer the following questions:

4.1 Which are the two regions where the highest percent of high school seniors take the SAT? ____________

         4.2 Which are the two regions where the lowest percent of high school seniors take the SAT? ____________

         4.3 Which are the two regions with the highest diversity of values (% taking)? ___________

5. Boxplots to compare regions in terms of performance in SAT: Obtain the side by side boxplots for the variable 'SAT math' by 'region'. Looking at those boxplots answer the following questions:

5.1) Which is the region with the highest median? _____________

5.2) Which is the region with the lowest median? _____________

5.3) Which is the region with the highest diversity of values? __________

6. Based on your answers to questions 5) and 6) what of these statements seems more likely to be true:
a) States with high % of students taking the SAT also have higher average performance

b) States with low % of students taking the SAT have better average performance because only the most motivated students take it.

7. Where is your state? Find  the values corresponding to the state where your College/School is located:

Percent Taking ______________ SAT Math____________

Using the basic statistics for those two variables, where are those values with respect to the other states?:

7.1 Percent Taking    a) lower 25% b) lower 50% c) upper 50%   d) upper 25%

7.2 SAT math            a) lower 25% b) lower 50% c) upper 50%   d) upper 25%

(Note.- States in which few students take the SAT tend to have higher average scores because only the more motivated students take it.)

8. Finding Outliers:  Report the lower and upper quartiles of the variable Population.  Q 1    = ______, Q 3 = ______. Based on those quartiles, any state with population beyond __________ would be considered an outlier in terms of population size (Hint: use the procedure described on problem 1.82 page 74) Do the boxplot for 'Population'.  How many outliers do you see? ________Which of the outliers are states whose population is unusually large, compared to the other states? ___________________________________

Go over your answers to questions (1-7) and write a short paragraph (in plain English) summarizing your main findings (with regard to the research questions).
9.  (Exploration) The effect of adding a constant: What are the mean, median, and standard deviation of the variable '% taking'? Mean__________ Median ________Standard Deviation__________

      Suppose that next year all states increase the percent of students taking the SAT by 5%.

(If using Minitab, create a new column c10 = % taking + 5 by typing at the MTB > prompt:  let c10=c6+5)
Calculate the basic statistics of the new data. Mean__________ Median ________Standard Deviation__________ 

Which, if any, of these statistics has changed when you added a constant? _______________________________
Lab prepared at ETSU for the STAT-CAVE project 


