SAR Growth Calculations: Comparison Region Values
As mandated by state legislation, the School Accountability Report (SAR) must include a measure of student growth over time for each school. Beginning in 2008, the school growth measure will be based on the Colorado Growth Model. There must be at least 20 SAR-eligible students with current year growth data for a school to be included in the growth calculations. 
Each school’s overall SAR median
 growth percentile (GP) will be calculated by combining the reading, writing and math GPs for all SAR-eligible students into one large dataset (which, most of the time, will include three test scores from each student). Although the school’s median GP appears to be a precise number, the accuracy of this number depends strongly on the size and variability of the dataset from which it is calculated. Because imperfect estimates of the median GP can have unfortunate consequences for schools, the SAR growth calculation methodology requires the creation of a comparison region around each school’s median GP. This comparison region adjusts for the possibility that, despite the use of the median instead of the average in calculations, there may still be some systematic differences in the relationship between school size and median GPs. The comparison region created is analogous to the +/- “sampling error” reported in polling data prior to an election: We are less certain that 55% of the electorate is in favor of a particular candidate based on a smaller poll than we would be if we obtained the same 55% based on a larger one, even though the “in favor” numbers are apparently exactly the same. The following section of this document comprises a step-by-step guide to the recommended method for calculating the comparison region. Calculation of the comparison region is part of the process to determine which schools are associated with high, typical, and low growth for reporting on SAR.
To put this concept another way: The median GP for all Colorado schools combined is 50 by definition, because 50% of the schools’ scores must be both above and below the median. It would seem, then, that schools exhibiting median GPs below 50 are below average, with those above 50 above average. However, doing this kind of straight comparison does not account for the size of the school and the variability associated with aggregating GPs at the school level. Depending on size and the variability of the percentiles within that school, its “true” GP (which we cannot observe, but can only estimate using the available data) may be either above or below the actual calculated value. The distribution of the GPs and number of SAR-eligible enrolled students impacts the precision of the median value. In order not to penalize schools for the imprecision of the measures being used, a median-centered comparison region is used to determine which schools are classified as having high, typical, or low growth on the SAR. The remainder of this document describes the steps necessary to calculate these comparison regions and assign a growth category.

A comparison region around each school’s median GP (for reading, writing, and math all entered together, or “overall median growth”) is computed by CDE. This comparison region has equally spaced upper and lower boundaries, representing the range of values within which the school’s “true” median GP is most likely to lie. It is the region within these boundaries that determines whether a school is classified into the low, typical, or high growth category, as shown in Table 1.
Table 1. Classification rules using schools’ median growth percentiles.

	Low Growth
	The Upper Boundary is less than 49.45

	Typical Growth
	The Lower Boundary is less than 50.45 AND the Upper Boundary is greater than or equal to 49.45

	High Growth
	The Lower Boundary is greater than or equal to 50.45


Following these rules will ensure that schools are given the benefit of the doubt due to sampling error, and are very unlikely to be misplaced into an incorrectly low growth category. The comparison regions provide a cushion of uncertainty around median GPs that gives schools credit for the highest and lowest possible estimates of their growth in appropriately data-sensitive ways. A few examples illustrate this point by applying the rules in Table 1 to some schools’ data in Table 2.
Table 2. Examples of comparison region boundaries and growth category classifications.

	School
	Lower GP Boundary
	Upper GP Boundary
	Median GP
	Growth Category

	X
	40.18
	47.82
	44
	Low

	Y
	38.00
	50.00
	44
	Typical

	Z
	49.31
	70.69
	60
	Typical

	A
	51.34
	68.66
	60
	High


Note that it is the comparison region, not the school’s median GP that determines a school’s growth category. Two schools may have the same median GP, but fall into different growth categories, as shown above with schools X and Y; conversely, two schools may have quite different median GPs, but fall into the same growth category, as shown for schools Y and Z.
Steps for Calculating Growth for the School Accountability Report

Before beginning the following tutorial, please download the Excel file named ‘SAR Growth Example File.xls’ that is on the same web page as this document.
The following growth classifications are accomplished using Microsoft Excel, but can also be done in SPSS, SAS, and many other software packages. The accompanying example file (SAR Growth Example file.xls) goes through step-by-step instructions showing how to perform the calculations necessary for making a classification in Excel. The Roman numerals in the following text refer to Roman numeral-tabbed worksheets in the example Excel workbook.
Step I

Create a data file (i.e. worksheet) containing all individual student GPs for the content areas of reading, writing, and math (no Spanish-language tests or Science tests). Include the following information:

· SASID

· District Number

· School Number

· EMH Designation (Elementary, Middle or High based upon student grade and school definition)

· SAR eligibility (in the example below 0=include, 1= exclude)

· Subject Area 

· GP in the current year

Step II

Remove all students not eligible for SAR inclusion, as shown on the Excel worksheet.
Step III

Using this new list, run a frequency count of the total number of tests to be included for each school. 
Step IV

The median defines the center of the comparison region, and the quartiles serve as the basis for the calculation of its upper and lower boundaries. To get the size of the comparison region, we first calculate the median for the data set as shown in the Excel file. Next, we calculate values for the first and third quartiles for each school. 
HINT

Quartiles tell us something about the amount of variability in a dataset, splitting the distribution into four equally-sized parts. For the following ordered mini-dataset of 12 example test scores, quartiles split the data set into four equal parts: the first three scores (2, 3, 5), the next three (5, 5, 6), etc. The Interquartile Range is the distance between the two darker vertical bars.
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Step V

Calculate the Interquartile Range (IQR) by subtracting the highest score of the 1st quartile from the highest score of the 3rd quartile
. The IQR is the median-centered equivalent to the standard deviation, giving the spread of the data around the central value, the median
. Because of its nature, the IQR is not affected by outliers or extreme values, so it is a fairer way to estimate variability when datasets include unusually high or low values. 

Step VI

Calculate the standard error
 by dividing the IQR by the square root of the total number of student GPs. Adjusting the variation in observed scores by the number of student GPs approximates the standard error of the mean for a school.

Step VII

A comparison region is created by adding or subtracting the standard error from the median value. While the estimated median itself may not perfectly represent a school’s performance, the true median is most likely contained within the boundaries of the comparison region. To increase the probability that the true score is included in a school’s comparison region, the standard error is multiplied by three. The upper boundary of the comparison region is found by multiplying the standard error by three and adding this to the median. The lower boundary is calculated by subtracting three times the standard error from the median. 

Step VIII

Finally, the upper and lower boundaries of a school’s comparison region are used to classify the school as having low, typical, or high growth. The upper and lower-boundaries are compared to the criteria below and the appropriate classification is applied, based on the rules found in Table 1. 
Step IX (optional)
If you are not sure that your school has enough SAR-eligible students (20) to perform SAR calculations, or if you want to make sure your number matches the one that CDE used to calculate your SAR growth classification, you can do this relatively easily in Excel. Run a frequency count of the total number of unique SASIDs for each school as shown in tab Step IX in the workbook. Without 20 or more SAR-eligible students taking the tests in a school, growth classification cannot be calculated.

The equation for the calculation of the Upper and Lower Boundaries of the comparison region is as follows:
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� The median is a measure of the “central tendency” in the same way that an average is; medians tend to be fairer estimates of central tendency for small datasets, because the presence of a few very high or low scores in the dataset do not have as much effect as they would if using an average. If you took all the GPs and arranged them from lowest to highest in one row, the median value would be the middle one.


� The IQR is actually calculated using percentiles, not just the highest score in a quartile, but the numbers turn out to be almost exactly the same in many cases.


� For the mini-dataset above the highest value for the first quartile is 5, and for the third quartile is 7, so the IQR would be 2. The IQR can be directly interpreted as the range of the middle 50% of all the test scores.


� This is not a true standard error, but something similar that uses IQR instead of the standard deviation. For the sake of simplicity, this statistic is referred to as “standard error” in this document.
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