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There is debate among politicians, educators and citizens over the equity of public school funding. Some suggest that the schools receiving more money perform better academically while new research seems to support the null hypothesis that funding and performance have no direct correlation. 

The dataset used below was taken from public elementary and secondary schools in every state in the United States. The 50 states were further categorized into four regions which are West (1), Midwest (2), South (3) and the Northeast (4) for comparison to each other and the whole nation. Variables such as expenditure per pupil, average student/teacher ratio, average annual teacher salary, percentage of students taking the SAT and their SAT scores were collected by researchers.


The data analysis will start with histograms and box plots of the continuous variables
 which are the expenditure, ratio, salary, eligibility and math, verbal and total SAT scores. These statistical analyses will identify outlying data points and the distribution. 


Histograms were created for all 50 states and for each individual region. The histogram compares the current expenditure per student in average daily attendance during the 1994 and1995 school year. 
Figure 1- Histogram of Total Expenditures
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A negative skew can be detected because the expenditures are skewed toward the left side 
of the graph. This suggests expenditures are not normally distributed and there is not equity in the spending of schools which is expected. There are not any outliers in the expenditures of all 50 states.

The average student to teacher ratio also gives provides clues to this debate. The histogram for all 50 states shows a positive skew with outliers in the high end of the graph. 
Figure 3- Histogram of Total Ratio 
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This is inconsistent with the expenditures and suggests the majority of schools have smaller ratios or more teachers per students. 


Average annual salaries were estimated for teachers in 1994-1995 and this data can provide further evidence to the connection between educational spending and student performance. The distribution of all 50 states shows another positive skew with the majority of salaries between $30000-$35000 but there is a wide distribution up to $55000 and as low as $25000 which indicates a wide variation between school districts. 


A box plot is an additional way to analyze data. Similar to a histogram, it provides a visual representation of the distribution and skew. Box plots divide the data up into fourths or 25%.  The upper and lower hinges are the middle 50% of the data and the two whiskers on either end are the top and bottom 25%. The line in the box represents the median and the x’s mark the high and low data in the range.
Figure 3- Box Plot of Total Expenditures
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 The box plot for the total expenditure for schools shows a negative skew because the median line is closer to the right side of the box than the left side. The median is $5,800 which can be compared to the median of individual regions.  

The box plots for teacher to student ratio provide further detail. The median is 16.6 and is slightly positively skewed. The upper whisker is longer than the lower whisker which means the distribution extends further that direction and the two outliers can also be seen. 


The salary box plots provide yet another opportunity to visually analyze this data set. 
Figure 4- Box Plot of Total Salary
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The box plot of total salary data from all 50 states shows a slightly positive skew because the median line of 33.29 is positioned toward the left side of the box. This is consistent with the histogram that salaries are distributed toward the lower end of the scale with a few outliers near the upper end. 

Figure __ - Box Plot of Total Eligibility
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Figure_ - Box Plot of SAT Math Scores
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Figure __- Box Plot of SAT Verbal Scores
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Figure __- Box Plot of Total SAT Scores
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Figure 5- Histogram of Total Eligibility
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Figure 6- Histogram of SAT Math Scores
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Figure 7- Histogram of SAT Verbal Scores
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Figure 8- Histogram of Total SAT Scores
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*** Check to see how else you can describe box plots. Make sure I talk about what the whiskers, medians, and hinges mean to each variable. Read the other samples and look up box plots to get more information on the internet.***

Part Two:


To analyze each region’s data, an analysis of variance (ANOVA) test was chosen over a t-test. There are four regions which would require 8 separate t-tests per variable to analyze the difference in means between each region. That amount of t-tests would increase the Type I error by allowing for an increased chance of a difference due to chance. The ANOVA test was deemed suitable due to the fact that 2 or more groups could be analyzed at the same time. 


The ANOVA test, unlike the t-test, compares the variance between groups to the variance within groups to determine if the difference in group means is chance or statistically significant. A one-way ANOVA test was used because there was one independent variable, the four regions. Separate ANOVA tests were completed for each dependent variable. If a significant difference was found a Turkey Honesty Significant Difference (HSD) test was used to determine which two groups were significantly different and the confidence intervals determined whether one group’s mean was larger or smaller than the other group’s. In summary, the ANOVA and Turkey HSD tests provided a way to analyze the difference between the four regions for each of the seven variables. 


The annual average salary for teachers in each region is a good variable to begin with. The ANOVA test found only one significant difference which was between region four and two. Region four had a confidence interval of 39.596 +- 2.72 and region two had a confidence interval of 33.381 +- 2.94. This data suggests the four regions do not differ significantly in average teacher salary.


The teacher to student ratio may shed more light on the research. The ANOVA test revealed that region one was significantly higher than the other three regions. Region one had a confidence interval of 19 +- 1 while region’s two, three and four had confidence intervals ranging from 15-17. This does not seem to relate to the finding of teacher salary since region four had the highest confidence interval for that variable.


The ANOVA test for student expenditure also shows region four is significantly higher than regions one and two. This does not align with the teacher to student ratio since region one had the highest level for that variable. So far, the data seems to suggest there is no region that is spending significantly more on education than the others. The SAT scores may help determine if one of these areas of spending correlates to student achievement however. 


Region four has the most students eligible to take the SAT than regions one and two. At this point, region four has also spent the most per student and in annual teacher salary. The confidence level for region four in this variable is 63.4 +- 10.4 while the other regions are between 12.5 and 30.3. 


When total SAT scores are put through an ANOVA and Turkey HSD test however, a new trend is formed. Region two is significantly higher than the other three regions. While region four may have more student eligible, that doesn’t translate into higher total SAT scores. 


If the scores are analyzed in the math and verbal categories, the data doesn’t show a clear pattern between spending and achievement. Region two is again significantly higher than the other three regions and region four has the lowest confidence interval of the four regions in the math category. In the verbal category, region two is once again significantly higher with a confidence interval of 492.75 +-16.2 than the other three regions which have confidence interval’s from 431.4 to 455.3. 


The pattern seems clear at this point in the data analysis. Region two is the highest academically performing region but region four is spending the most in two of the three categories. This is despite region two not spending significantly more than the other three regions.










�There are 7 of those.


�This woul make it a negative skew.





