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1.   Standard Deviation of the Mean Scores:  [The method used for estimating the standard deviation (SD) of the mean score of N students (SDM) from a school district who have participated in a test, where the test has been administered to a population much larger than N, and the standard deviation of individual scores has been found to be SDI ].    What is meant by the SD of the mean is the estimation as to what the SD of a large number of sets of N students would be if one calculated the mean of each of these sets of N students, and then calculated the SD of that large set of mean values.

It has been assumed that SDM can be calculated as SDI divided by the square root of N:


SDM  =  SDI/N1/2
 Example from the SAT data:   The Bellevue School District math mean SAT score in 2005 was 579.   The number of graduates was 1003 and the percent participating in the SAT tests was 89%, and so the N = 893, and the square root of N is 29.88.      The National SAT mean was 520.   The average SD for the SAT for the last five years was 114.   SD data before that was not available, and so I have assumed the SD to be the same over the period 1996 – 2005.      Thus the standard deviation of the Bellevue mean score of 579 can be calculated to be:


SDM = 114/29.88 = 3.82

In other words, if one selected the 2005 SAT scores of P sets of 893 students at random, and calculated the mean of each of those P sets of 893 students, one would expect the SD of the P mean scores to approach 3.82 points as P got larger.

2.  Significance:   (Method used for calculating if a difference or improvement in scores is significant):    I have assumed that the separation between the two scores must exceed two SD, which is consistent with a confidence factor of roughly 95%, and I believe is the criteria used in the TIMSS data analysis.

Example from SAT data:  The Bellevue School District rise in SAT scores from 1996 to 2005 was 21 points.   The rise in National SAT scores for the same period was 12 points, and thus the net rise of the Bellevue SAT scores was 9 points. 

The SD of the mean Bellevue SAT score in 1996 is 4.1402, and in 2005 is 3.8156.    The net SD for the difference may be found by taking the square root of the sum of the squares (RMS the start and the end value of the SD), and is found to be 5.63, so 2SD = 11.26 points.   

Thus the net rise in Bellevue SAT scores (9 points) is less than two standard deviations of the rise (11.26 points), and is thus not a statistically significant rise.

3.  Detailed Calculations:   I have used KaleidaGraph to perform these calculations for both the SAT’s and the APTP tests, and have attached these files separately.   Note that 

although Bellevue did worse than the state and several other high schools on the APTP, it was not significantly worse as defined above.

What makes Bellevue significantly worse than the state is not the raw APTP scores, but the fact that Bellevue has significantly lower numbers of economically disadvantaged students (EDS) than the state, and thus it can be safely assumed Bellevue has a significantly higher socio economic status (SES).    When adjusted for equal SES, it is clear that Bellevue APTP scores are much worse than the state as a whole.

4.  Raw Data:   The original SAT and APTP data are in the form of attachments to three emails originally sent to me by Shalimar Backman and forwarded at the same time as this attachment was sent.   The source for the National SAT scores is in another attachment.







