Calculating the Gain Index

The School Rating System was designed for the purpose of improving student achievement through school accountability and recognition. As required, the rating system is based on the tests included in the Arkansas Comprehensive Testing, Assessment and Accountability Program (ACTAAP). Arkansas Code Annotated  §6-15-2102 requires that each school be identified as being in one of five category levels based on the annual improvement gains in student scores. For the Gain Index, student growth is based upon changes in student performance levels across years. This is separate from the growth model used for NCLB AYP. 


Previous to 2010, the Gain Index was based solely on Grade 3-8 Benchmark exams. Beginning in 2010, a High School Gain Index is calculated based on changes in student achievement from the Grade 8 ACTAAP test to the following high school tests: Grade 11 Literacy, Algebra I and Geometry EOC. Some schools have both students with gains calculated for the grade 3-8 benchmark tests, as well as students with gains calculated for the high school tests. Such schools, most which are junior high schools, will have both a Grade 3-8 Gain Index and a High School Gain Index. In this case, a weighted average is taken to find the final Gain Index. 
Matching Student Scores Across Years


In order to measure changes in student achievement for the Grade 3-8 Gain Index, student scores are matched to their test scores from the previous year. For example, a student in the fifth grade will have his fifth grade math score matched to his fourth grade math score and his fifth grade literacy score matched to his fourth literacy score.
 
For the High School Gain Index, high school Literacy and Mathematics EOC Examinations are matched to grade 8 Benchmark Scores. For Literacy, the scores from the current year's Grade 11 Literacy test are matched to Grade 8 Literacy scores from three years ago. For Algebra I, scores from the current year's Algebra I test as well as the previous year's Algebra I test are matched to the Grade 8 math scores from two years ago. If a student has an Algebra I score from both the current year and the previous year, the score from the current year is used. The same procedure is used to match Geometry scores as for Algebra I scores.


For example, in 2010 matching for the High School Gain Index is performed in the following manner:  2007 Grade 8 Literacy scores are matched to 2010 Grade 11 Literacy scores, 2008 Grade 8 Math Scores are matched to Algebra I Scores from 2009 and 2010, and 2008 Grade 8 Math Scores are matched to Geometry Scores from 2009 and 2010. If a student has an Algebra I score from both 2009 and 2010, the score from 2010 is used.  Likewise, if a student has a Geometry score from both 2009 and 2010, the score from 2010 is used.

Note that if a student's grade 8 score is matched to a later high school test score, his scores count towards the school where he took the high school test. For example, if he took the Grade 8 test in 2008 and the Algebra I test in 2009 at high school A, then moved, his Algebra I test counts towards high school A's 2010 Gain Index even though he was no longer enrolled there in 2010.
Calculating the Student's Value-added Points

Once matching is completed, each score is assigned to a subcategory using Table 1. For example, if a student in third grade literacy has a scale score of 577, they will be in the subcategory Prof2.  If the same student in fourth grade literacy has a scale score of 748, they will be in the subcategory Adv1. Then the student's Value-added points for the gains in math and literacy scores are calculated by comparing the past year sub-category (baseline sub-category) to the more recent sub-category (endpoint sub-category) and assigning values based on Table 2.  

Table 1
Score Range for Student Performance Subcategories by Grade and Subject
	
	
	S c a l e   S c o r e   P e r f o r m a n c e

S u b - C a t e g o r i e s

	Grade 
	Subject
	BB1
	BB2
	Bas1
	Bas2
	Prof1
	Prof2
	Adv1
	Adv2

	3
	Lit
	1-262
	263
	330
	415
	500
	577
	654
	745

	
	Math
	1-369
	370
	409
	454
	500
	543
	586
	637

	4
	Lit
	1-292
	293
	354
	456
	559
	653
	748
	842

	
	Math
	1-451
	452
	495
	527
	559
	599
	640
	691

	5
	Lit
	1-334
	335
	382
	493
	604
	701
	799
	888

	
	Math
	1-500
	501
	544
	574
	604
	650
	697
	742

	6
	Lit
	1-361
	362
	417
	529
	641
	732
	823
	929

	
	Math
	1-533
	534
	569
	605
	641
	681
	722
	774

	7
	Lit
	1-371
	372
	426
	549
	673
	770
	867
	950

	
	Math
	1-585
	586
	622
	647
	673
	718
	764
	811

	8
	Lit
	1-453
	454
	507
	603
	700
	807
	914
	958

	
	Math
	1-611
	612
	655
	677
	700
	751
	802
	840

	11
	Lit
	0-164
	165
	170
	182
	194
	208
	222
	233

	HS
	Algebra I
	0-165
	166
	195
	212
	222
	254
	278
	299

	HS
	Geometry
	0-163
	164
	189
	199
	210
	243
	267
	286


 
Table 2

Value-added Points for Changes in Student Achievement
	
	
	Endpoint Sub-Category

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	Baseline Sub-Category
	1
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5

	
	2
	-0.5
	0
	0.5
	1
	1.5
	2
	2.5
	3

	
	3
	-1
	-0.5
	0
	0.5
	1
	1.5
	2
	2.5

	
	4
	-1.5
	-1
	-0.5
	0
	0.5
	1
	1.5
	2

	
	5
	-2
	-1.5
	-1
	-0.5
	0
	0.5
	1
	1.5

	
	6
	-2.5
	-2
	-1.5
	-1
	-0.5
	0
	0.5
	1

	
	7
	-3
	-2.5
	-2
	-1.5
	-1
	-0.5
	0
	0.5

	
	8
	-3.5
	-3
	-2.5
	-2
	-1.5
	-1
	-0.5
	0.5


 Within this rating system values are assigned as follows:

· Zero values indicate no growth, i.e., no change in performance level

· Positive values indicate improvement or change to a higher performance level 
· Negative values indicate decline in achievement, or change to a lower performance level.
·  An exception is made for a student who is in the highest subcategory (subcategory 8) in both years. An extra credit is given to this student to acknowledge the effort of maintaining the highest achievement level across the two years.
Points are added for a student if they improve enough to move from one sub-category to a higher sub-category. For example, if a student in the third grade earns an achievement rating of 6 (Prof2) and the following year the same student in fourth grade receives an achievement rating of 7  (Adv1), he/she would be given a value-added score of +0.5.  If a student improves enough to move up two categories, they would be given a value-added score of +1.0. 
Calculating the School's Final Gain Index

The Grade 3-8 Gain Index is computed by taking the average of all value-added points earned by students with the grade 3-8 ACTAAP test score as an endpoint score. Similarly, the High School Gain Index is computed by taking the average of all value-added points earned by high school test takers. These calculations are made across all non-mobile students, subject areas, and grades within the school.

For the High School Gain Index, the subject of mathematics requires special consideration. There are two student gains in mathematics, one for Algebra I and one for Geometry.  If the student takes both tests in the same high school, the average gain will be allocated to this school as the student gain in mathematics. For example, if a student took an Algebra I test, achieving value added points of .5, and a Geometry test, achieving value added points of 1, the average gain of .75 will be used in the calculation of the school gain index. Otherwise, if the student takes the two tests in two different schools, the gain (in either Algebra I or Geometry) will be assigned to the school where the student takes the test.
To illustrate the school calculation, Table 3 shows the computation of the Grade 3-8 Gain Index for a school with only grade 4 students, 21 of whom took the literacy test and 19 the mathematics test. The Grade 3-8 school index is -0.025, which reflects a very slight decline in achievement. The calculations for the High School Gain Index are performed in the same way.
Table 3

An Illustration of Computation of School Improvement Gain Index
	
	Literacy Grade 4
	Mathematics Grade 4

	Gain Points
	Count
	Total Gains
	Count
	Total Gains

	-2.5
	
	
	
	

	-2
	1
	 -2.0*1= -2
	
	

	-1.5
	2
	-1.5*2= -3
	
	

	-1
	3
	-1.0*3= -3
	2
	-1.0*2= -2

	-0.5
	4
	-0.5*4= -2
	3
	-0.5*3= -1.5

	0
	5
	0.0*5= 0
	5
	0.0*5= 0

	0.5
	3
	0.5*3= 1.5
	4
	0.5*4= 2

	1
	3
	1.0*3= 3
	3
	1.0*3= 3

	1.5
	 
	
	2
	1.5*2= 3

	2
	
	
	
	

	Sum
	21
	-5.5
	19
	4.5

	Sum of all total gains = -5.5 + 4.5 = -1.0.  Sum of Counts = 21 + 19 = 40.

	School Improvement Gain Index = Sum of Total Points / Sum of Counts

	= -1.0/40 = -0.025.
	
	
	


Calculating the School's Final Gain Index


A school with matched scores only from Grade 3-8 Benchmark exams will only have a Grade 3-8 Gain Index, making the Grade 3-8 Gain Index the final Gain Index for that school. In the example above, -0.025 is the school's final Gain Index.  For a school with only high school test scores matched to past years' Grade 8 Benchmark scores, the High School Gain Index is the school's final Gain Index. However, for a school which has both a Grade 3-8 Gain Index  and a High School Gain Index, the final Gain Index is calculated by taking the weighted average of the two indices, with the weight being the number of data points in the denominator. For example, suppose a school has 12 matched Grade 3-8 Literacy scores, 18 matched Grade 3-8 Math scores, 9 matched Grade 11 Literacy scores, 19 matched Algebra I scores and 13 matched Geometry scores. Then that school has 30 Grade 3-8 scores and 41 High School Test scores and the final Gain Index is calculated as:
Final Gain Index = (30(i3-8) + 41(iHS))/(30+41)
Where i3-8 is the Grades 3-8 Gain Index and iHS is the High School Gain Index.
Once the Final Gain Index is calculated, the schools are assigned performance categories based on the following table:
	Cut Score
	Performance Category
	Rating

	0.25 and above
	Schools of excellence for improvement
	5

	0.13 to 0.24
	Schools exceeding improvement standards
	4

	0.01 to 0.12
	Schools meeting improvement standards
	3

	-0.12 to 0.0
	Schools approaching standards (alert)
	2

	-0.13 and below
	Schools in need of immediate improvement
	1
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