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	QRG1
	–
	Quantile regression with one predictor (Betebenner’s student growth percentile model)
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	Deciles conditional on deciles (Lissitz’s simplication of Betebenner’s model)

	ConZ
	–
	Z scores conditional on deciles (Lissitz’s simplification of Thum's model)

	OLS1
	–
	Ordinary least squares regression with one predictor

	OLSS
	–
	Ordinary least squares regression using spline scores (Schafer’s spline score regression model)

	DIFS
	–
	Difference between spline scores (Schafer’s spline score difference model)

	TRSG
	–
	Transition model using status and growth (Transition model with our proposed value table)

	TRUG
	–
	Transition model reflecting upward growth only (Transition model with value table similar to that of Delaware)

	TRUD
	–
	Transition model reflecting both upward and downward change (Transition model with value table similar to that of Arkansas)


2009-2010

	QRG1
	–
	Quantile regression with one predictor (Betebenner’s student growth percentile model)

	QRG2
	–
	Quantile regression with two predictors (Betebenner’s student growth percentile model)

	ConD
	–
	Deciles conditional on deciles (Lissitz’s simplication of Betebenner’s model)

	ConZ
	–
	Z scores conditional on deciles (Lissitz’s simplification of Thum's model)

	OLS1
	–
	Ordinary least squares regression with one predictor 

	OLS2
	–
	Ordinary least squares regression with two predictors

	OLSS
	–
	Ordinary least squares regression using spline scores (Schafer’s spline score regression model)

	DIFS
	–
	Difference between spline scores (Schafer’s spline score difference model)

	TRSG
	–
	Transition model using status and growth (Transition model with our proposed value table)

	TRUG
	–
	Transition model reflecting upward growth only (Transition model with value table similar to that of Delaware)

	TRUD
	–
	Transition model reflecting both upward and downward change (Transition model with value table similar to that of Arkansas)


A Comparison of Value-Added Models

Introduction
Data-driven measures of school and teacher quality are increasingly in demand. With the passage of the No Child Left Behind (NCLB) Act in 2001, schools nationwide became accountable for their students’ standardized test performance. As mandated by NCLB, a given school’s proficiency level is determined based on its students who are in Grade 3 through Grade 8 test performance in one year. Criticism of this “status-based” technique has mounted, however.  Because prior results are not considered, schools with disadvantaged students can be punished for their low scores – even if their scores are improving. One solution is to judge school proficiency on the growth in student performance instead. Such methods can also be used to judge teacher performance. Now, in order for states to receive funds through the recently passed Race to the Top (RTTT, 2010), they must incorporate student growth data into teacher evaluations. The increased emphasis on student growth has encouraged the ongoing development of value-added models (VAM). 

For convenience, we will use the definition of VAM suggested by Lissitz et al. (2012) as: “VAM are statistical systems that attempt to estimate the effect of some independent variable or factor (teacher, school, etc) upon some dependent variable (state test performance for example).  The most popular application is trying to answer the question of what is the causal impact of a teacher upon a student. Unlike multiple regression which is a class of particular models that everyone who had a minimum of statistics background would recognize, there is no single or even limited class of models that qualify as a VAM model. In other words, VAM is a formal quantitative system that is defined by its intention.” 

Student growth data, along with VAM permit us to estimate school and teacher effects on student performance. VAM is designed to statistically isolate the teacher or school’s unique effect on student academic growth from other factors influencing student performance.  Factors having to do with the individual students themselves, their families, their backgrounds, and other sources of extraneous variability are sometimes considered.  Sometimes the prior year’s test performance is used to eliminate the effects of these factors on the current year’s results.  Once those factors have been accounted for directly or indirectly, the amount of a student’s growth attributed to the teacher is considered the “value” that the teacher has “added” to the student’s education. The same attribution can be done at the school level. This method would ideally allow teachers and schools to be assessed based on their actual contributions to student improvement, without being held accountable for factors outside their control. Such a method would allow for more objective evaluation of their effectiveness.

To examine the outcome of different models, eleven VAM designs are applied to student data from 2008-2010 for grades 3 through 8 from one large county in the State of Maryland.  Models are compared at the student, teacher, and school levels.  The models and their definitions, along with the results are presented in this paper.   Results demonstrate the differences in performance among the designs explored for potential use by the state of Maryland.  A brief discussion of the outcomes and viability of these models is also included, although the eventual decision to select one of these models or perhaps even another model will be made by the Maryland State Department of Education in conjunction with various stakeholders. 

NOTE:  This study was supported by a contract with the Maryland State Department of Education awarded to the Maryland Assessment Research Center for Education Success.

Description and Examples of the Models

QRG: Quantile regression

(Betebenner’s Student Growth Percentile, SGP)
“A student’s growth percentile describes how (ab)normal a student’s growth is by examining their current achievement relative to their academic peers” (Betebenner, 2007). It is estimated by quantile regressed on previous year(s)’ achievement and quantifies students’ relative growth over time through comparison with students who have similar prior achievement (i.e., students with the same scale scores in the previous year(s)). One major advantage of this method is that it is not concerned with the magnitude of the achievement growth and therefore does not require scores in consecutive years to be vertically scaled. However, the standard errors of the growth percentiles in this method are much larger for students at both lower and higher ends of the distribution, which may result in inaccurate estimates of those students’ percentile scores (Betebenner, 2008). 

For 2009-2010 growth measures, 2009 scale scores were used in the quantile regression to predict one’s 2010 growth percentile. The result was also used to compare with the growth measures obtained from other models, especially from the regression-based models.  Here are the growth measures from the Betebenner’s method for 10 sampled students (version 0.8)
:
	ID
	Math Scale Score
	SGP

(One Predictor)

	
	2009
	2010
	

	23
	412
	418
	55

	39
	404
	414
	59

	41
	464
	461
	52

	46
	469
	461
	44

	53
	364
	395
	79

	88
	491
	461
	20

	105
	469
	449
	23

	119
	491
	465
	26

	148
	494
	492
	71

	159
	427
	409
	13


Take the student with ID 23 as an example. She received a scale score of 412 in 2009 and 418 in the next grade in 2010. In other words, she achieved a 55 growth percentile in 2010 conditional on her prior scale scores in 2009. That is to say, her growth in 2010 is above 55% of the students with similar prior scale scores from 2009.

ConD: Deciles conditional on deciles
(Lissitz’s Simplification of SGP Model)
A simplification of Betebenner’s model is proposed by Robert Lissitz who uses deciles instead of percentiles to measure a student’s growth over time. To be more specific, a student’s scale scores on a content area in a particular year are divided into 10 deciles (i.e., with 10% of all the cases in each decile). For each student, the growth score is the year-two decile conditional on the year-one decile, where year-one and year-two change depends on the academic year that is examined. Values 1 to 10 were assigned to indicate the relative growth in the second year, with larger values indicating relatively greater progress and smaller values reflecting relatively smaller progress compared to students within the same decile in the previous year. Similar to Betebenner’s model, this method assumes that students with the same decile value in the previous year have similar prior achievement. 
The following table presents the same 10 sampled individuals with growth records over time.

	
	Math Scale Score
	
	2008 
	
	2009

	ID
	2008
	2009
	2010
	
	Decile
	Growth Score
	
	Decile
	Growth Score

	23
	382
	412
	418
	
	2
	9
	
	4
	6

	39
	387
	404
	414
	
	2
	7
	
	3
	7

	41
	431
	464
	461
	
	7
	9
	
	8
	7

	46
	483
	469
	461
	
	10
	4
	
	9
	5

	53
	368
	364
	395
	
	1
	4
	
	1
	8

	88
	420
	491
	461
	
	6
	10
	
	10
	2

	105
	470
	469
	449
	
	10
	4
	
	9
	3

	119
	462
	491
	465
	
	9
	9
	
	10
	3

	148
	513
	494
	492
	
	10
	7
	
	10
	7

	159
	403
	427
	409
	
	4
	8
	
	5
	2


Take the student with ID 23 as an example. Having the same unconditional decile in 2008 as the student with ID 39 (i.e., decile 2008 = 2), she obtained a growth score of 9 in Year 2008-2009 which is larger than that of the student with ID 39, meaning that she obtained larger normative progress in Year 2008-2009 when compared to the student with ID 39. 

The same procedure was followed when looking at students’ progress in Year 2009-2010. This time, students’ scale scores in 2009 were used to form the unconditional deciles and their growth score for Year 2009-2010 were conditional on these unconditional decile scores of Year 2009. Again, take the student with ID 23 as an example. Given the unconditional decile of 4 in Year 2009, her growth score in Year 2009-2010 is 6, which is just above the average growth (i.e., 5.5) of all the students within the fourth decile in 2009.

ConZ: Z scores Conditional on Deciles 

(Lissitz’s simplification of Thum's model)

A variation of Thum’s growth model (Thum, 2003) or, the growth z-score model, is proposed by Robert Lissitz to simplify the computation of the error variance of measurement while maintaining the normative information of a growth score for students with similar prior achievement. This model divides students for each grade and subject combination into 10 deciles and computes their growth z scores within each decile in any two consecutive years as follows:
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where 

SS stands for scale score;

i indicates individual students;

d stands for decile in a particular year ranging from 1, 2,…, and up to 10;

Var(SSyear2) is the pooled within-decile variance of year-two scale scores; and

N is the total number of individual students over all deciles.

Procedures to compute the growth z scores for individual students in a certain grade are listed below:

1. Rank order all students’ year-one scale scores and divide them into 10 deciles (i.e., with 10% of all the cases in each decile). This step is to divide students into different groups with the assumption that students in the same decile have similar prior achievements.

2. Compute the mean of the year-two scale scores for students within each decile.

3. Compute the pooled within-decile standard deviation of the year-two scale scores. 

4. Compute the growth z score for each student within each decile. 

This growth z score is analogous to Z scores in the sense that the magnitude of the score indicates the distance of the score from the mean (i.e., zero) and the sign of the score indicates the direction of the deviation (i.e.,”+” means above average/to the right of the mean whereas “-” represents below average/to the left of the mean). However, the standard deviation of the growth z scores is not one.

The following table presents the results of the same 10 sampled individuals with their growth z-scores for Year 2009 and Year 2010.  Within a year, a students’ growth score can be compared to that of others to decide his relative position in the group. For example, the student with ID 88 performed best (i.e., Zg = 2.46), conditional on their location in 2008, whereas the students with ID 46 and 105 performed worst (i.e., Zg = -0.66) among the 10 sampled students in Year 2009, again conditional upon their decile performance in 2008. In addition, a student’s growth z scores can be compared across years to evaluate his growth over time. For example, the student with ID 46 has growth z scores of -0.66 and -0.22 in 2009 and 2010 respectively, implying that he moved to a higher position among the students with similar prior achievements in 2008 although his performance was still below average. On the contrary, the student with ID 88 dropped significantly from far above average (Zg = 2.46) in 2009 to below average (Zg = -1.17) in 2010 relative to his norm group based on his 2008 performance.
	
	Math Scale Score
	
	Growth z Score (Zg)

	ID
	2008
	2009
	2010
	
	2009
	2010

	23
	382
	412
	418
	
	0.67
	0.07

	39
	387
	404
	414
	
	0.33
	0.16

	41
	431
	464
	461
	
	0.91
	0.31

	46
	483
	469
	461
	
	-0.66
	-0.22

	53
	368
	364
	395
	
	-0.53
	0.51

	88
	420
	491
	461
	
	2.46
	-1.17

	105
	470
	469
	449
	
	-0.66
	-0.81

	119
	462
	491
	465
	
	1.00
	-0.97

	148
	513
	494
	492
	
	0.39
	0.37

	159
	403
	427
	409
	
	0.44
	-0.86


OLS: Ordinary Least Squares Regression Models

In these two approaches, each student’s year-two test score in a particular content area is predicted by using ordinary least-squares (OLS) regression on his prior year(s)’ scores in the same content area. The difference between a student’s observed and predicted scores in year-two is called the residual which has the desirable property of being uncorrelated with his year-one scores.  In other words, it is a “pure” assessment of growth that is not contaminated by one’s prior achievement status.

The scale scores from Year 2008 were used to predict students’ growth in Year 2009 (i.e., OLS regression with one predictor) and the scale scores from both Year 2008 and Year 2009 were used to predict a student’s growth in Year 2010 (i.e., OLS regression with two predictors). The growth scores of the same 10 sampled students are presented in the table below. 

	
	Math Scale Score
	Growth 2010

(One Predictor)
	Growth 2010

(Two Predictors)

	ID
	2008
	2009
	2010
	
	

	23
	382
	412
	418
	-0.59
	7.85

	39
	387
	404
	414
	1.42
	6.09

	41
	431
	464
	461
	3.39
	8.89

	46
	483
	469
	461
	-0.37
	-11.05

	53
	368
	364
	395
	12.44
	13.09

	88
	420
	491
	461
	-16.88
	-0.65

	105
	470
	469
	449
	-12.37
	-18.68

	119
	462
	491
	465
	-12.88
	-10.77

	148
	513
	494
	492
	11.87
	-2.39

	159
	403
	427
	409
	-20.84
	-15.56


OLSS: Ordinary Least Squares Using Spline Scores
(Schafer’s Spline Score Regression Model)
In contrast to using the scale scores in previous regression models, spline scores (Schafer, Hou, & Lissitz, 2009) were used in Schafer’s spline score regression model to facilitate the interpretation of the growth measures across grades and content areas. In this model, each student’s moderated year-two score in a particular content area is predicted by applying ordinary least-squares (OLS) regression on his prior year’s moderated score. The difference between a student’s year-two observed and predicted moderated scores is called the moderated residual which has two desirable properties:  they are uncorrelated with year-one moderated scores and they may be used to compare students’ achievement across grades and content areas.
	
	Math Scale Score
	
	Math Spline Score
	
	Spline Score Regression Growth 2009

	ID
	2008
	2009
	
	2008
	2009
	
	

	23
	382
	412
	
	58.51
	72.34
	
	9.52

	39
	387
	404
	
	59.42
	66.43
	
	2.89

	41
	431
	464
	
	85.02
	91.41
	
	7.51

	46
	483
	469
	
	94.34
	92.05
	
	0.73

	53
	368
	364
	
	56.33
	55.20
	
	-5.88

	88
	420
	491
	
	79.53
	94.39
	
	14.86

	105
	470
	469
	
	93.09
	92.05
	
	1.72

	119
	462
	491
	
	92.20
	94.39
	
	4.77

	148
	513
	494
	
	96.47
	94.66
	
	1.65

	159
	403
	427
	
	70.67
	78.75
	
	6.26


DIFS: Difference between Spline Scores
(Schafer’s Spline Score Difference Model)
Just as in Schafer’s spline score regression model, moderated scores were used in Schafer’s spline score difference model. In this approach, each student’s growth score is obtained by subtracting his year-one moderated score from his year-two moderated score. Since moderated scores were based on the same scale across grades and content areas, they may be used to compare students’ achievement across grade and content combination.  

Here are the same 10 examples for student’s growth scores obtained from this model:
	
	Math Scale Score
	Spline Score
	Spline Score Difference

	ID
	2008
	2009
	2010
	2008
	2009
	2010
	2009
	2010

	23
	382
	412
	418
	58.51
	72.34
	74.53
	13.83
	2.19

	39
	387
	404
	414
	59.42
	66.43
	72.49
	7.01
	6.06

	41
	431
	464
	461
	85.02
	91.41
	90.87
	6.39
	-0.54

	46
	483
	469
	461
	94.34
	92.05
	90.87
	-2.30
	-1.18

	53
	368
	364
	395
	56.33
	55.20
	59.27
	-1.13
	4.07

	88
	420
	491
	461
	79.53
	94.39
	90.87
	14.86
	-3.52

	105
	470
	469
	449
	93.09
	92.05
	88.43
	-1.05
	-3.61

	119
	462
	491
	465
	92.20
	94.39
	91.41
	2.19
	-2.98

	148
	513
	494
	492
	96.47
	94.66
	94.41
	-1.81
	-0.25

	159
	403
	427
	409
	70.67
	78.75
	69.21
	8.08
	-9.54


TRSG – TRUD: The Transition Models

Transition models assign students into different performance levels according to their scale scores in a particular year and evaluate a student’s achievement growth by getting the difference values on his performance levels across years. This procedure involves the usage of a value table which attaches a score to the change in performance levels and which is eventually determined by stakeholders’ beliefs about the importance of the change. Two factors are usually considered when generating a value table: category definition and value assignment. In the current study, however, only the values assigned to each change in the performance category were examined. 

Defining Categories

Three value tables, each of which has nine performance levels were examined in the current study.  First of all, the cut scores for MSA reading and math tests for Grade 3 to 8 were used to define the three fundamental performance categories (i.e., basic, proficient, and advanced). Then, each category was equally divided into three sub-categories (see Tables 1-4). 

	Table 1

Maryland Math Cut Scores for Grade 3-8

	Math/Grade
	LOSS
	Proficient

(Cut)
	Advanced

(Cut)
	HOSS

	3
	240
	379
	441
	650

	4
	240
	374
	433
	650

	5
	240
	392
	453
	650

	6
	240
	396
	447
	650

	7
	240
	396
	451
	650

	8
	240
	407
	444
	650


	Table 2

Maryland Reading Cut Scores for Grade 3-8

	Reading/Grade
	LOSS
	Proficient

(Cut)
	Advanced

(Cut)
	HOSS

	3
	240
	388
	456
	650

	4
	240
	371
	437
	650

	5
	240
	384
	425
	650

	6
	240
	381
	421
	650

	7
	240
	385
	425
	650

	8
	240
	391
	425
	650


	Table 3

Performance Categories of MSA Math

	 
	B1

	B2
	B3
	P1
	P2
	P3
	A1
	A2
	A3

	Grade
	LL

	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL

	3
	240
	285
	286
	332
	333
	378
	379
	399
	400
	419
	420
	440
	441
	510
	511
	579
	580
	650

	4
	240
	284
	285
	328
	329
	373
	374
	393
	394
	412
	413
	432
	433
	504
	505
	577
	578
	650

	5
	240
	290
	291
	340
	341
	391
	392
	411
	412
	432
	433
	452
	453
	518
	519
	583
	584
	650

	6
	240
	291
	292
	343
	344
	395
	396
	412
	413
	429
	430
	446
	447
	514
	515
	581
	582
	650

	7
	240
	291
	292
	343
	344
	395
	396
	413
	414
	432
	433
	450
	451
	516
	517
	583
	584
	650

	8
	240
	295
	296
	350
	351
	406
	407
	418
	419
	431
	432
	443
	444
	512
	513
	580
	581
	650


	Table 4

Performance Categories of MSA Reading

	 
	B1
	B2
	B3
	P1
	P2
	P3
	A1
	A2
	A3

	Grade
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL

	3
	240
	288
	289
	338
	339
	387
	388
	410
	411
	432
	433
	455
	456
	520
	521
	584
	585
	650

	4
	240
	283
	284
	326
	327
	370
	371
	392
	393
	414
	415
	436
	437
	507
	508
	578
	579
	650

	5
	240
	287
	288
	335
	336
	383
	384
	397
	398
	410
	411
	424
	425
	499
	500
	574
	575
	650

	6
	240
	286
	287
	333
	334
	380
	381
	393
	394
	407
	408
	420
	421
	496
	497
	573
	574
	650

	7
	240
	287
	288
	336
	337
	384
	385
	397
	398
	411
	412
	424
	425
	499
	500
	574
	575
	650

	8
	240
	289
	290
	340
	341
	390
	391
	401
	402
	413
	414
	424
	425
	499
	500
	574
	575
	650


Assigning Values

Three value tables were studied in this project. They are the value table that combines a student’s status with their growth (hereafter abbreviated as TRSG), the table that is similar to that of Delaware (hereafter abbreviated as TRUG) which rewards growth, ignores status and forgives regressing, and the table that is similar to that of Arkansas (hereafter abbreviated as TRUD) which rewards growth, punishes regressing and ignores status.  In all three tables, the rows are for the student’s entry status (e.g., last year’s test) and the columns are for the student’s end-of-year status (e.g., this year’s test).
TRSG rewards students for making progress both within and across performance levels (i.e., basic, proficient, and advanced) and it also compensates them for their effort to maintain their previous performance status. Moreover, the reward increases with the status of one’s performance levels. Successive cells along the main diagonal are awarded one more value point. For example, remaining in category Basic 1 earns a growth score of 9 whereas the value increases to 10 if one remains in category Basic 2 for two consecutive years. As can be seen from Table 5, improving from level Basic 3 to Proficient 1 gains a growth score of 13 whereas growing from Proficient 3 to Advanced 1 (also a jump of one performance level) wins a growth score of 16. A value of 12 was selected to represent achieving and maintaining the “proficiency” level (i.e., remaining in Level 4 for two consecutive years). Thus those schools (or other levels of organization) that have an average growth value of 12 may be considered as having reached the target growth level.
	Table 5

 Value Table for TRSG

	 
	B1
	B2
	B3
	P1
	P2
	P3
	A1
	A2
	A3

	B1
	9
	11
	13
	15
	17
	19
	21
	23
	25

	B2
	8
	10
	12
	14
	16
	18
	20
	22
	24

	B3
	7
	9
	11
	13
	15
	17
	19
	21
	23

	P1
	6
	8
	10
	12
	14
	16
	18
	20
	22

	P2
	5
	7
	9
	11
	13
	15
	17
	19
	21

	P3
	4
	6
	8
	10
	12
	14
	16
	18
	20

	A1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	A2
	2
	4
	6
	8
	10
	12
	14
	16
	18

	A3
	1
	3
	5
	7
	9
	11
	13
	15
	17


TRUG rewards students for their achievement growth both within and across performance levels. A value of 1 is given to students who remain in the same performance category in the second year, no matter what the category is (e.g., maintaining level A3 is rewarded the same as maintaining B1). TRUG also assigns a value of zero to students who regress on their performance levels (see Table 6) and treats all such cases the same, regardless of how much a student falls. This table also treats progression above a certain number of transitions equally, although that number varies at different levels of status. The assumption is that those who chose this matrix had a value system that was attentive to particular transitions as more important than others.  In the current table, an improvement at the basic level is more highly valued than at the advanced level. For example, moving from B1 to B2 or from B2 to B3 is rewarded 3 points although the growth is within the Basic level; whereas, moving from P1 to P2 or from P2 to P3 is rewarded 2 points.
	Table 6

Value Table for TRUG

	 
	B1
	B2
	B3
	P1
	P2
	P3
	A1
	A2
	A3

	B1
	1
	3
	4
	4
	4
	4
	4
	4
	4

	B2
	0
	1
	3
	4
	4
	4
	4
	4
	4

	B3
	0
	0
	1
	3
	3
	4
	4
	4
	4

	P1
	0
	0
	0
	1
	2
	3
	4
	4
	4

	P2
	0
	0
	0
	0
	1
	2
	4
	4
	4

	P3
	0
	0
	0
	0
	0
	1
	3
	3
	4

	A1
	0
	0
	0
	0
	0
	0
	1
	2
	3

	A2
	0
	0
	0
	0
	0
	0
	0
	1
	2

	A3
	0
	0
	0
	0
	0
	0
	0
	0
	1


TRUD both rewards students for their academic progress and penalizes them for their achievement regress. Besides that, this model assigns equal weight to the growth between any two adjacent performance sub-categories (i.e., 0.5) and equal weight to students’ slip between any two adjacent sub-categories (i.e., -0.5). In addition, a value of 0 is given to students who remained in the same performance categories (see Table 7). These transition values strongly reward changes in performance and ignore status all together.
	Table 7

Value Table for TRUD

	 
	B1
	B2
	B3
	P1
	P2
	P3
	A1
	A2
	A3

	B1
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4

	B2
	-1
	0
	0.5
	1
	1.5
	2
	2.5
	3
	4

	B3
	-1
	-1
	0
	0.5
	1
	1.5
	2
	2.5
	3

	P1
	-2
	-1
	-1
	0
	0.5
	1
	1.5
	2
	3

	P2
	-2
	-2
	-1
	-1
	0
	0.5
	1
	1.5
	2

	P3
	-3
	-2
	-2
	-1
	-1
	0
	0.5
	1
	2

	A1
	-3
	-3
	-2
	-2
	-1
	-1
	0
	0.5
	1

	A2
	-4
	-3
	-3
	-2
	-2
	-1
	-1
	0
	1

	A3
	-4
	-4
	-3
	-3
	-2
	-2
	-1
	-1
	0


Notice that there is no statistical correction for expected growth conditional on past performance, as there is in the other models explored in this study.  The assumption is that the cell values are determined, at least in part, by recognizing that they are capturing expectations for one year conditional on the prior year’s performance.
Model Comparison at the Student Level

Explanation of Variables
Correlations between the growth measures obtained from various VAM models and those between the growth measures on different grades and subject areas were investigated in the current study. To ensure enough variability on the school and teacher levels, only schools with more than 25 students and teachers with more than 5 students were maintained in the data analysis. All the analyses were done for Year 2009 and Year 2010 separately. The following table is a list of the variables that were used in the correlation analysis:

	Variable
	Label

	QRG1
	 Quantile regression with one predictor

	QRG2
	 Quantile regression with two predictors

	ConD
	 Deciles conditional on deciles

	ConZ
	 Z scores conditional on deciles

	OLS1
	 Ordinary least squares regression with one predictor

	OLS2
	 Ordinary least squares regression with two predictors

	OLSS
	 Ordinary least squares regression using spline scores

	DIFS
	 Difference between spline scores

	TRSG
	 Transition model with values reflecting both status and growth

	TRUG
	 Transition model reflecting upward growth only

	TRUD
	 Transition model reflecting upward and downward change

	Pre
	 Pretest 

	Post
	 Posttest 

	Sub1
	 Math subscore 1 (Algebra)  or Reading subscore 1 (General Reading)

	Sub2
	 Math subscore 2 (Geometry and Measurement) or Reading subscore 2 (Literary Reading)

	Sub3
	 Math subscore 3 (Statistics and Probability) or Reading subscore 3 (Informational Reading)

	Sub4
	 Math subscore 4 (Numbers and Computations)

	Sub5
	 Math subscore 5 (Processes)

	Gender
	 Male – 0 ; female – 1

	SPED
	 Special Ed : N – 0 ; Y – 1

	LEP
	 ELL code : N – 0 ; Y – 1

	FARMs
	 Free and reduced meals : N – 0 ; Y – 1

	ACC
	 Accommodated : N – 0 ; Y – 1

	American Indian
	 N – 0 ; Y – 1

	Asian
	 N – 0 ; Y – 1

	African
	 N – 0 ; Y – 1

	White
	 N – 0 ; Y – 1

	Hispanic
	 N – 0 ; Y – 1


Introduction of the Data

Descriptive Statistics of Scale Scores in Year 2009 and Year 2010

	
	Year 2009

	
	Year 2010

	
	N
	Mean
	SD
	Skewness
	Kurtosis
	
	N
	Mean
	SD
	Skewness
	Kurtosis

	Math
	
	
	
	
	
	
	
	
	
	
	

	Cohort 1
	5689
	431.40
	39.37
	0.26
	0.15
	
	5706
	433.24
	35.38
	0.31
	0.02

	Cohort 2
	5536
	432.35
	37.82
	0.50
	0.78
	
	5541
	427.43
	34.07
	0.51
	0.43

	Cohort 3
	5567
	423.80
	35.17
	0.53
	0.57
	
	5537
	423.11
	35.20
	0.44
	-0.15

	Cohort 4
	5791
	425.41
	34.53
	0.38
	0.16
	
	5756
	430.22
	34.45
	0.41
	0.01

	
	
	
	
	
	
	
	
	
	
	
	

	Reading
	
	
	
	
	
	
	
	
	
	
	

	Cohort 1
	5610
	418.95
	36.23
	0.14
	0.14
	
	5625
	431.84
	33.97
	0.33
	0.34

	Cohort 2
	4803
	436.53
	33.96
	0.59
	1.08
	
	4897
	420.41
	28.95
	0.45
	1.03

	Cohort 3
	4757
	419.36
	28.59
	0.41
	0.69
	
	4737
	427.32
	33.99
	0.42
	0.88

	Cohort 4
	5075
	429.46
	33.73
	0.46
	1.37
	
	5093
	427.84
	30.14
	0.42
	0.48


As is shown in the above table, distribution of the people in all the cohorts is slightly positively skewed. The descriptive statistics in Year 2008 are not listed here because the information in Year 2008 is the independent variable in our analysis and it is used as a control for students’ prior achievement.
Scale Scores for Math by Groups in Year 2009 

	
	Cohort 1
	
	Cohort 2
	
	Cohort 3
	
	Cohort 4

	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD

	Female
	2792
	49.1
	430.36
	39.12
	
	2819
	50.9
	431.54
	37.13
	
	2741
	49.2
	423.74
	34.33
	
	3016
	52.1
	426.07
	34.04

	Male
	2897
	50.1
	432.38
	39.59
	
	2717
	49.1
	433.19
	38.51
	
	2826
	50.8
	423.85
	35.99
	
	2775
	47.9
	424.68
	35.06

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	American
Indian
	18
	0.3
	433.22
	24.33
	
	26
	0.5
	423.54
	31.86
	
	24
	0.4
	406.08
	28.54
	
	25
	0.4
	416.88
	29.70

	Asian
	309
	5.4
	452.42
	40.25
	
	324
	5.9
	458.37
	39.96
	
	323
	5.8
	446.07
	38.43
	
	329
	5.7
	449.25
	36.75

	African
	2208
	38.8
	416.77
	36.70
	
	2151
	38.9
	416.93
	32.55
	
	2129
	38.2
	411.87
	30.50
	
	2170
	37.5
	412.04
	29.00

	White
	2897
	50.9
	441.57
	37.41
	
	2813
	50.8
	441.98
	37.05
	
	2838
	51.0
	431.16
	35.46
	
	3047
	52.6
	433.21
	34.41

	Hispanic
	257
	4.5
	416.97
	35.42
	
	222
	4.0
	422.82
	31.64
	
	253
	4.5
	414.91
	28.27
	
	220
	3.8
	414.45
	31.79

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FARMs
	2320
	40.8
	415.64
	35.13
	
	2293
	41.4
	416.95
	32.55
	
	2234
	40.1
	410.64
	30.25
	
	2167
	37.4
	410.02
	29.41

	SPED
	484
	8.5
	410.02
	37.94
	
	465
	8.4
	409.63
	30.96
	
	400
	7.2
	402.94
	27.17
	
	295
	5.1
	406.69
	28.82

	LEP
	119
	2.1
	406.41
	30.71
	
	68
	1.2
	406.43
	30.17
	
	41
	0.7
	399.63
	24.79
	
	41
	0.7
	390.61
	29.50

	ACC
	530
	9.3
	406.67
	32.82
	
	533
	9.6
	407.04
	27.79
	
	466
	8.4
	403.50
	29.97
	
	423
	7.3
	408.87
	30.28


Scale Scores for Math by Groups in Year 2010 

	
	Cohort 1
	
	Cohort 2
	
	Cohort 3
	
	Cohort 4

	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD

	Female
	2802
	49.1
	432.75
	35.08
	
	2824
	51.0
	427.30
	33.48
	
	2726
	49.2
	423.54
	35.04
	
	3010
	52.3
	431.26
	34.49

	Male
	2904
	50.9
	433.72
	35.67
	
	2717
	49.0
	427.58
	34.68
	
	2811
	50.8
	422.70
	35.35
	
	2746
	47.7
	429.08
	34.38

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	American
Indian
	19
	0.3
	426.47
	20.39
	
	26
	0.5
	415.31
	33.45
	
	24
	0.4
	410.08
	30.25
	
	25
	0.4
	424.20
	26.60

	Asian
	311
	5.5
	456.83
	35.13
	
	320
	5.8
	451.79
	34.80
	
	325
	5.9
	447.06
	38.11
	
	330
	5.7
	455.77
	35.45

	African
	2209
	38.7
	421.11
	32.54
	
	2135
	38.5
	414.91
	28.41
	
	2105
	38.0
	409.55
	30.12
	
	2155
	37.4
	416.29
	27.96

	White
	2910
	51.0
	441.06
	34.46
	
	2840
	51.3
	434.85
	34.76
	
	2826
	51.0
	431.35
	34.98
	
	3028
	52.6
	438.26
	34.75

	Hispanic
	257
	4.5
	420.94
	30.85
	
	220
	4.0
	419.22
	27.36
	
	257
	4.6
	414.60
	28.71
	
	218
	3.8
	418.37
	30.50

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FARMs
	2291
	40.2
	419.06
	34.67
	
	2209
	39.9
	413.99
	29.35
	
	2104
	38.0
	409.34
	29.97
	
	2070
	36.0
	414.84
	28.57

	SPED
	471
	8.3
	408.60
	35.09
	
	428
	7.7
	402.13
	25.78
	
	360
	6.5
	398.56
	26.08
	
	261
	4.5
	410.03
	28.44

	LEP
	80
	1.4
	410.63
	35.50
	
	40
	0.7
	404.40
	26.72
	
	41
	0.7
	398.07
	30.39
	
	31
	0.5
	395.71
	33.74

	ACC
	281
	4.9
	403.04
	35.16
	
	271
	4.9
	400.05
	23.81
	
	219
	4.0
	395.27
	22.74
	
	151
	2.6
	406.44
	26.87


Scale Scores for Reading by Groups in Year 2009 

	
	Cohort 1
	
	Cohort 2
	
	Cohort 3
	
	Cohort 4

	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD

	Female
	2761
	49.2
	423.03
	36.54
	
	2502
	52.1
	439.03
	34.87
	
	2367
	49.8
	421.95
	29.42
	
	2699
	53.2
	433.51
	34.27

	Male
	2849
	50.8
	415.00
	35.50
	
	2301
	47.9
	433.82
	32.74
	
	2390
	50.2
	416.79
	27.51
	
	2376
	46.8
	424.85
	32.52

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	American
Indian
	19
	0.3
	406.32
	20.03
	
	21
	0.4
	422.10
	25.63
	
	17
	0.4
	409.47
	30.23
	
	21
	0.4
	416.67
	33.07

	Asian
	304
	5.4
	433.10
	32.91
	
	282
	5.9
	449.99
	35.98
	
	292
	6.1
	429.52
	31.86
	
	303
	6.0
	445.50
	36.60

	African
	2165
	38.6
	405.51
	33.18
	
	1779
	37.0
	424.38
	29.98
	
	1702
	35.8
	411.54
	25.77
	
	1812
	35.7
	420.10
	30.63

	White
	2873
	51.2
	428.82
	35.18
	
	2531
	52.7
	444.42
	33.96
	
	2549
	53.6
	423.86
	28.68
	
	2774
	54.7
	434.58
	33.79

	Hispanic
	249
	4.4
	405.70
	35.47
	
	190
	4.0
	426.95
	28.43
	
	197
	4.1
	414.31
	28.54
	
	165
	3.3
	418.28
	30.24

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FARMs
	2270
	40.5
	403.10
	32.27
	
	1845
	38.4
	423.47
	29.15
	
	1693
	35.6
	409.73
	26.20
	
	1709
	33.7
	417.57
	29.69

	SPED
	442
	7.9
	402.25
	33.33
	
	244
	5.1
	421.05
	30.80
	
	225
	4.7
	403.67
	28.11
	
	156
	3.1
	410.48
	30.40

	LEP
	98
	1.7
	385.62
	27.07
	
	34
	0.7
	399.68
	22.59
	
	10
	0.2
	381.60
	19.54
	
	0
	0.0
	NA
	NA

	ACC
	489
	8.7
	397.77
	31.21
	
	279
	5.8
	417.54
	29.46
	
	233
	4.9
	403.29
	29.27
	
	209
	4.1
	413.78
	30.43


Scale Scores for Reading by Groups in Year 2010 

	
	Cohort 1
	
	Cohort 2
	
	Cohort 3
	
	Cohort 4

	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD
	
	N
	%
	Mean
	SD

	Female
	2772
	49.3
	435.21
	34.17
	
	2550
	52.1
	423.10
	29.58
	
	2359
	49.8
	433.14
	34.79
	
	2712
	53.2
	432.11
	30.59

	Male
	2853
	50.7
	428.58
	33.46
	
	2347
	47.9
	417.50
	27.95
	
	2378
	50.2
	421.55
	32.17
	
	2381
	46.8
	422.98
	28.88

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	American
Indian
	19
	0.3
	421.37
	19.16
	
	22
	0.4
	408.68
	30.98
	
	17
	0.4
	434.35
	31.04
	
	22
	0.4
	416.59
	27.67

	Asian
	305
	5.4
	443.83
	33.92
	
	286
	5.8
	432.01
	29.13
	
	293
	6.2
	440.99
	33.87
	
	306
	6.0
	444.02
	31.35

	African
	2170
	38.6
	420.68
	30.93
	
	1797
	36.7
	411.59
	25.82
	
	1692
	35.7
	418.00
	31.47
	
	1821
	35.8
	420.15
	27.94

	White
	2881
	51.2
	439.96
	33.72
	
	2604
	53.2
	425.74
	29.36
	
	2535
	53.5
	432.18
	34.30
	
	2778
	54.5
	431.42
	30.18

	Hispanic
	250
	4.4
	421.44
	31.78
	
	188
	3.8
	414.72
	27.10
	
	200
	4.2
	424.08
	31.78
	
	166
	3.3
	423.94
	28.27

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FARMs
	2240
	39.8
	418.09
	30.38
	
	1819
	37.1
	410.32
	26.18
	
	1598
	33.7
	417.11
	31.01
	
	1676
	32.9
	417.59
	26.84

	SPED
	432
	7.7
	411.19
	29.92
	
	222
	4.5
	397.64
	24.62
	
	192
	4.1
	403.87
	28.00
	
	143
	2.8
	410.57
	28.89

	LEP
	64
	1.1
	395.78
	20.56
	
	16
	0.3
	392.50
	19.14
	
	8
	0.2
	404.50
	22.44
	
	0
	0.0
	NA
	NA

	ACC
	248
	4.4
	406.29
	25.60
	
	107
	2.2
	392.16
	22.62
	
	80
	1.7
	396.63
	28.18
	
	62
	1.2
	402.92
	29.13


Comparison of the Students’ Growth Scores from Different VAM Approaches

Results from Correlations and Exploratory Factor Analysis

Nine VAM approaches for Year 2008-2009 and eleven approaches for Year 2009-2010 were compared in the current study by exploring the correlation and principal axis factors of the students’ growth scores across years. Very high correlations among the growth scores from 7 approaches were found and all types of growth scores displayed marked unidimensionality for each grade and content combination. 

Overall the correlations between pretest and growth measures are low for regression-based models and medium for transition models. However, this relationship reverses when correlating posttest scores with the growth measures – the correlations are relatively low for transition models while medium for regression-based model. In addition, the correlations between subscores and growth measures are between low to medium. And the correlations between the growth measures and students’ background variables such as gender, race, FARMs, accommodation, and English proficiency levels are very low. However, students’ growth in reading tends to show a slightly stronger correlation with FARMs and race than those in math. 

Cohort 1 Math 2008-2009 Grade 3 to 4

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.90
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.87
	0.85
	0.86
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.82
	0.80
	0.78
	0.79
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.71
	0.70
	0.70
	0.72
	0.76
	0.51
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.69
	0.67
	0.66
	0.67
	0.72
	0.79
	0.56
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.74
	0.72
	0.72
	0.74
	0.79
	0.85
	0.65
	0.91
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.04
	0.04
	0.00
	0.03
	-0.34
	0.52
	-0.28
	-0.26
	1.00
	
	
	
	
	
	

	Post
	0.50
	0.50
	0.53
	0.53
	0.47
	0.13
	0.82
	0.12
	0.17
	0.85
	1.00
	
	
	
	
	

	Sub1
	0.38
	0.38
	0.41
	0.42
	0.34
	0.07
	0.64
	0.08
	0.12
	0.69
	0.80
	1.00
	
	
	
	

	Sub2
	0.43
	0.44
	0.47
	0.45
	0.38
	0.11
	0.66
	0.11
	0.15
	0.68
	0.82
	0.61
	1.00
	
	
	

	Sub3
	0.38
	0.38
	0.41
	0.41
	0.32
	0.07
	0.60
	0.08
	0.13
	0.63
	0.75
	0.56
	0.56
	1.00
	
	

	Sub4
	0.37
	0.37
	0.41
	0.40
	0.32
	0.05
	0.62
	0.07
	0.11
	0.69
	0.80
	0.64
	0.61
	0.57
	1.00
	

	Sub5
	0.46
	0.47
	0.49
	0.48
	0.44
	0.15
	0.72
	0.12
	0.17
	0.72
	0.87
	0.62
	0.66
	0.62
	0.60
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	-0.01
	0.00
	0.02
	0.02
	0.00
	-0.03
	0.04
	-0.03
	0.08

	SPED
	0.00
	0.00
	0.00
	0.00
	0.00
	0.07
	-0.08
	0.07
	0.05
	-0.16
	-0.13
	-0.09
	-0.09
	-0.12
	-0.09
	-0.14

	LEP
	0.01
	-0.01
	-0.01
	0.03
	0.01
	0.05
	-0.04
	0.06
	0.05
	-0.12
	-0.09
	-0.05
	-0.07
	-0.07
	-0.06
	-0.09

	FARMs
	-0.13
	-0.13
	-0.14
	-0.14
	-0.14
	0.00
	-0.28
	0.01
	-0.03
	-0.32
	-0.35
	-0.27
	-0.28
	-0.24
	-0.28
	-0.30

	ACC
	0.02
	0.01
	0.01
	0.03
	0.04
	0.10
	-0.06
	0.10
	0.08
	-0.18
	-0.13
	-0.09
	-0.08
	-0.13
	-0.10
	-0.14

	American
Indian
	-0.02
	-0.02
	-0.02
	-0.02
	-0.01
	-0.01
	-0.03
	-0.02
	-0.03
	-0.01
	-0.02
	-0.02
	-0.01
	-0.01
	-0.03
	0.00

	Asian
	0.06
	0.06
	0.07
	0.07
	0.06
	0.00
	0.13
	0.01
	0.02
	0.16
	0.17
	0.15
	0.14
	0.13
	0.16
	0.14

	African
	-0.11
	-0.11
	-0.11
	-0.12
	-0.12
	0.00
	-0.25
	-0.01
	-0.02
	-0.28
	-0.30
	-0.23
	-0.27
	-0.22
	-0.22
	-0.26

	White
	0.09
	0.09
	0.08
	0.09
	0.09
	0.00
	0.20
	0.00
	0.02
	0.23
	0.24
	0.18
	0.21
	0.17
	0.17
	0.22

	Hispanic
	-0.01
	-0.02
	-0.02
	-0.01
	-0.01
	0.01
	-0.05
	0.00
	-0.01
	-0.07
	-0.06
	-0.04
	-0.04
	-0.04
	-0.06
	-0.07


Cohort 1 Math 2009-2010 Grade 4 to 5

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.96
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.86
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.94
	0.88
	0.90
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.88
	0.95
	0.83
	0.88
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.81
	0.86
	0.85
	0.86
	0.79
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.83
	0.76
	0.80
	0.79
	0.79
	0.73
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.69
	0.64
	0.68
	0.68
	0.71
	0.65
	0.75
	0.53
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.66
	0.61
	0.60
	0.59
	0.65
	0.61
	0.63
	0.65
	0.61
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.74
	0.68
	0.70
	0.69
	0.75
	0.70
	0.80
	0.80
	0.75
	0.86
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.05
	0.05
	0.00
	0.00
	0.04
	-0.30
	0.53
	-0.15
	-0.10
	1.00
	
	
	
	
	
	

	Post
	0.52
	0.48
	0.53
	0.56
	0.55
	0.51
	0.50
	0.19
	0.84
	0.23
	0.33
	0.84
	1.00
	
	
	
	
	

	Sub1
	0.37
	0.34
	0.38
	0.40
	0.40
	0.37
	0.34
	0.12
	0.60
	0.18
	0.25
	0.61
	0.73
	1.00
	
	
	
	

	Sub2
	0.37
	0.34
	0.39
	0.42
	0.40
	0.37
	0.33
	0.11
	0.60
	0.17
	0.23
	0.64
	0.76
	0.52
	1.00
	
	
	

	Sub3
	0.36
	0.33
	0.37
	0.40
	0.39
	0.36
	0.33
	0.12
	0.57
	0.17
	0.23
	0.58
	0.70
	0.47
	0.46
	1.00
	
	

	Sub4
	0.39
	0.37
	0.41
	0.44
	0.42
	0.39
	0.35
	0.11
	0.64
	0.18
	0.26
	0.68
	0.80
	0.56
	0.59
	0.52
	1.00
	

	Sub5
	0.49
	0.46
	0.50
	0.52
	0.51
	0.47
	0.48
	0.20
	0.75
	0.21
	0.30
	0.73
	0.89
	0.58
	0.58
	0.57
	0.64
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.02
	0.01
	0.02
	0.02
	0.01
	0.00
	0.01
	0.02
	-0.01
	0.00
	0.00
	-0.03
	-0.01
	-0.05
	-0.06
	0.02
	-0.05
	0.05

	SPED
	-0.05
	-0.03
	-0.06
	-0.06
	-0.06
	-0.03
	-0.06
	0.03
	-0.16
	0.04
	0.01
	-0.23
	-0.22
	-0.16
	-0.15
	-0.16
	-0.14
	-0.21

	LEP
	0.02
	0.05
	0.01
	0.01
	0.01
	0.04
	0.02
	0.05
	-0.03
	0.04
	0.04
	-0.10
	-0.08
	-0.06
	-0.06
	-0.05
	-0.06
	-0.08

	FARMs
	-0.10
	-0.06
	-0.11
	-0.11
	-0.10
	-0.07
	-0.11
	0.01
	-0.25
	-0.02
	-0.04
	-0.33
	-0.33
	-0.24
	-0.25
	-0.22
	-0.25
	-0.30

	ACC
	-0.03
	-0.02
	-0.04
	-0.04
	-0.03
	-0.02
	-0.03
	0.05
	-0.13
	0.05
	0.03
	-0.21
	-0.19
	-0.13
	-0.14
	-0.13
	-0.13
	-0.18

	American

Indian
	-0.01
	-0.01
	-0.02
	-0.02
	-0.02
	-0.01
	-0.02
	-0.02
	-0.02
	-0.02
	-0.03
	0.00
	-0.01
	-0.02
	-0.01
	-0.02
	0.00
	-0.01

	Asian
	0.09
	0.09
	0.09
	0.10
	0.10
	0.09
	0.09
	0.04
	0.13
	0.04
	0.06
	0.13
	0.16
	0.11
	0.11
	0.14
	0.15
	0.14

	African
	-0.05
	-0.01
	-0.06
	-0.06
	-0.05
	-0.01
	-0.05
	0.05
	-0.19
	0.02
	0.01
	-0.29
	-0.27
	-0.18
	-0.22
	-0.19
	-0.22
	-0.23

	White
	0.02
	-0.03
	0.03
	0.02
	0.02
	-0.03
	0.02
	-0.07
	0.15
	-0.03
	-0.03
	0.26
	0.23
	0.15
	0.19
	0.15
	0.17
	0.19

	Hispanic
	-0.01
	0.01
	-0.02
	-0.02
	-0.02
	0.00
	-0.02
	0.01
	-0.06
	-0.02
	-0.01
	-0.08
	-0.08
	-0.06
	-0.06
	-0.05
	-0.06
	-0.07


Cohort 2 Math 2008-2009 Grade 4 to 5

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.92
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.93
	0.88
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.88
	0.86
	0.83
	0.83
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.84
	0.81
	0.79
	0.78
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.69
	0.68
	0.67
	0.71
	0.76
	0.56
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.67
	0.62
	0.62
	0.67
	0.67
	0.68
	0.62
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.75
	0.71
	0.71
	0.75
	0.82
	0.82
	0.75
	0.87
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.05
	0.04
	0.00
	0.03
	-0.26
	0.53
	-0.15
	-0.10
	1.00
	
	
	
	
	
	

	Post
	0.51
	0.53
	0.56
	0.56
	0.48
	0.22
	0.83
	0.24
	0.33
	0.83
	1.00
	
	
	
	
	

	Sub1
	0.36
	0.38
	0.39
	0.38
	0.34
	0.14
	0.61
	0.18
	0.25
	0.62
	0.73
	1.00
	
	
	
	

	Sub2
	0.38
	0.40
	0.43
	0.42
	0.33
	0.13
	0.62
	0.17
	0.24
	0.67
	0.78
	0.53
	1.00
	
	
	

	Sub3
	0.33
	0.35
	0.36
	0.35
	0.31
	0.14
	0.53
	0.16
	0.21
	0.55
	0.65
	0.39
	0.46
	1.00
	
	

	Sub4
	0.40
	0.42
	0.44
	0.43
	0.35
	0.14
	0.64
	0.19
	0.26
	0.67
	0.80
	0.57
	0.57
	0.47
	1.00
	

	Sub5
	0.47
	0.48
	0.51
	0.50
	0.43
	0.21
	0.72
	0.22
	0.30
	0.71
	0.87
	0.58
	0.62
	0.50
	0.64
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.00
	0.01
	0.00
	-0.01
	0.01
	0.01
	-0.01
	-0.02
	0.00
	-0.02
	-0.02
	-0.01
	-0.09
	-0.02
	-0.03
	0.03

	SPED
	-0.03
	-0.03
	-0.05
	-0.05
	-0.06
	0.01
	-0.14
	0.04
	0.01
	-0.20
	-0.20
	-0.13
	-0.15
	-0.13
	-0.14
	-0.16

	LEP
	0.03
	0.02
	0.03
	0.03
	0.03
	0.07
	-0.02
	0.08
	0.07
	-0.11
	-0.08
	-0.06
	-0.07
	-0.04
	-0.06
	-0.07

	FARMs
	-0.10
	-0.11
	-0.11
	-0.11
	-0.12
	-0.02
	-0.28
	-0.03
	-0.06
	-0.34
	-0.34
	-0.24
	-0.28
	-0.23
	-0.26
	-0.29

	ACC
	-0.03
	-0.03
	-0.04
	-0.05
	-0.05
	0.03
	-0.15
	0.05
	0.03
	-0.23
	-0.22
	-0.15
	-0.17
	-0.14
	-0.16
	-0.19

	American

Indian
	-0.01
	-0.01
	-0.01
	-0.01
	0.00
	0.01
	-0.01
	-0.01
	0.00
	-0.02
	-0.02
	-0.02
	-0.02
	0.01
	-0.01
	-0.02

	Asian
	0.07
	0.08
	0.09
	0.09
	0.07
	0.02
	0.13
	0.04
	0.05
	0.15
	0.17
	0.12
	0.14
	0.10
	0.15
	0.16

	African
	-0.11
	-0.12
	-0.11
	-0.12
	-0.12
	-0.01
	-0.25
	-0.01
	-0.05
	-0.31
	-0.33
	-0.21
	-0.28
	-0.22
	-0.24
	-0.27

	White
	0.07
	0.08
	0.07
	0.08
	0.08
	-0.01
	0.20
	-0.01
	0.02
	0.26
	0.26
	0.17
	0.22
	0.19
	0.18
	0.21

	Hispanic
	0.00
	0.00
	0.00
	-0.01
	0.00
	0.02
	-0.03
	0.01
	0.01
	-0.06
	-0.05
	-0.05
	-0.04
	-0.04
	-0.04
	-0.05


Cohort 2 Math 2009-2010 Grade 5 to 6

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.89
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.93
	0.88
	0.89
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.89
	0.93
	0.85
	0.90
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.87
	0.83
	0.86
	0.85
	0.87
	0.83
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.81
	0.77
	0.78
	0.77
	0.80
	0.77
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.71
	0.68
	0.69
	0.69
	0.73
	0.69
	0.80
	0.55
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.73
	0.70
	0.69
	0.68
	0.72
	0.69
	0.75
	0.76
	0.66
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.78
	0.74
	0.74
	0.74
	0.78
	0.75
	0.86
	0.87
	0.74
	0.91
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.04
	0.04
	0.00
	0.00
	0.06
	-0.31
	0.50
	-0.19
	-0.18
	1.00
	
	
	
	
	
	

	Post
	0.52
	0.50
	0.53
	0.56
	0.56
	0.53
	0.54
	0.19
	0.82
	0.25
	0.29
	0.83
	1.00
	
	
	
	
	

	Sub1
	0.38
	0.36
	0.38
	0.41
	0.42
	0.39
	0.39
	0.13
	0.60
	0.17
	0.21
	0.62
	0.75
	1.00
	
	
	
	

	Sub2
	0.41
	0.39
	0.42
	0.45
	0.45
	0.42
	0.41
	0.16
	0.61
	0.18
	0.22
	0.64
	0.78
	0.54
	1.00
	
	
	

	Sub3
	0.39
	0.37
	0.40
	0.43
	0.44
	0.41
	0.40
	0.15
	0.61
	0.18
	0.21
	0.63
	0.77
	0.56
	0.57
	1.00
	
	

	Sub4
	0.38
	0.36
	0.38
	0.41
	0.43
	0.41
	0.38
	0.13
	0.58
	0.17
	0.20
	0.62
	0.76
	0.54
	0.53
	0.57
	1.00
	

	Sub5
	0.44
	0.42
	0.45
	0.47
	0.47
	0.44
	0.44
	0.14
	0.68
	0.19
	0.22
	0.70
	0.84
	0.58
	0.60
	0.56
	0.55
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.04
	0.04
	0.04
	0.03
	0.03
	0.04
	0.03
	0.04
	0.01
	0.02
	0.03
	-0.03
	0.00
	0.00
	-0.04
	-0.02
	-0.04
	0.05

	SPED
	-0.10
	-0.08
	-0.11
	-0.09
	-0.08
	-0.05
	-0.09
	0.01
	-0.19
	-0.01
	-0.03
	-0.23
	-0.23
	-0.15
	-0.17
	-0.17
	-0.14
	-0.21

	LEP
	0.00
	0.02
	-0.01
	0.00
	0.01
	0.03
	0.00
	0.03
	-0.04
	0.01
	0.01
	-0.07
	-0.06
	-0.03
	-0.05
	-0.03
	-0.04
	-0.06

	FARMs
	-0.09
	-0.07
	-0.10
	-0.10
	-0.09
	-0.06
	-0.09
	0.04
	-0.23
	0.00
	0.00
	-0.33
	-0.32
	-0.23
	-0.25
	-0.23
	-0.23
	-0.29

	ACC
	-0.07
	-0.06
	-0.08
	-0.06
	-0.06
	-0.04
	-0.07
	0.01
	-0.14
	0.00
	-0.02
	-0.18
	-0.18
	-0.12
	-0.13
	-0.13
	-0.11
	-0.17

	American

Indian
	-0.01
	-0.02
	-0.01
	-0.02
	-0.02
	-0.02
	-0.02
	-0.02
	-0.02
	-0.01
	-0.01
	-0.02
	-0.02
	-0.01
	-0.01
	-0.02
	-0.01
	-0.03

	Asian
	0.06
	0.06
	0.07
	0.08
	0.07
	0.07
	0.07
	0.00
	0.12
	0.00
	0.02
	0.17
	0.18
	0.14
	0.13
	0.13
	0.16
	0.15

	African
	-0.06
	-0.04
	-0.07
	-0.07
	-0.06
	-0.03
	-0.06
	0.07
	-0.20
	0.03
	0.02
	-0.31
	-0.29
	-0.23
	-0.23
	-0.20
	-0.22
	-0.26

	White
	0.03
	0.01
	0.04
	0.03
	0.03
	0.01
	0.03
	-0.07
	0.15
	-0.03
	-0.03
	0.25
	0.22
	0.18
	0.19
	0.15
	0.16
	0.20

	Hispanic
	-0.01
	0.00
	-0.01
	-0.01
	-0.01
	-0.01
	-0.01
	0.01
	-0.03
	0.00
	0.00
	-0.05
	-0.05
	-0.04
	-0.05
	-0.03
	-0.05
	-0.03


Cohort 3 Math 2008-2009 Grade 5 to 6

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.92
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.93
	0.89
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.88
	0.86
	0.84
	0.87
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.82
	0.80
	0.78
	0.81
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.72
	0.70
	0.70
	0.73
	0.81
	0.58
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.74
	0.70
	0.68
	0.72
	0.74
	0.76
	0.66
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.78
	0.75
	0.75
	0.79
	0.86
	0.88
	0.74
	0.89
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.03
	0.03
	0.00
	0.07
	-0.28
	0.50
	-0.18
	-0.17
	1.00
	
	
	
	
	
	

	Post
	0.52
	0.53
	0.57
	0.56
	0.54
	0.22
	0.82
	0.26
	0.31
	0.83
	1.00
	
	
	
	
	

	Sub1
	0.36
	0.36
	0.39
	0.40
	0.38
	0.14
	0.61
	0.16
	0.20
	0.65
	0.76
	1.00
	
	
	
	

	Sub2
	0.40
	0.41
	0.45
	0.45
	0.42
	0.18
	0.61
	0.19
	0.23
	0.64
	0.78
	0.57
	1.00
	
	
	

	Sub3
	0.38
	0.38
	0.42
	0.42
	0.38
	0.17
	0.56
	0.18
	0.22
	0.56
	0.69
	0.49
	0.52
	1.00
	
	

	Sub4
	0.41
	0.42
	0.46
	0.46
	0.42
	0.18
	0.63
	0.19
	0.23
	0.66
	0.80
	0.58
	0.60
	0.50
	1.00
	

	Sub5
	0.46
	0.46
	0.49
	0.48
	0.45
	0.17
	0.71
	0.22
	0.25
	0.72
	0.87
	0.59
	0.60
	0.54
	0.63
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.03
	0.03
	0.03
	0.03
	0.03
	0.04
	0.01
	0.01
	0.03
	-0.02
	0.00
	0.00
	-0.03
	0.00
	-0.03
	0.04

	SPED
	-0.05
	-0.05
	-0.06
	-0.05
	-0.05
	0.02
	-0.14
	0.01
	-0.01
	-0.18
	-0.18
	-0.13
	-0.13
	-0.12
	-0.11
	-0.17

	LEP
	0.04
	0.03
	0.03
	0.04
	0.04
	0.08
	-0.02
	0.07
	0.06
	-0.10
	-0.06
	-0.04
	-0.05
	-0.05
	-0.03
	-0.06

	FARMs
	-0.08
	-0.08
	-0.08
	-0.07
	-0.09
	0.03
	-0.22
	0.00
	-0.01
	-0.32
	-0.31
	-0.23
	-0.23
	-0.17
	-0.25
	-0.28

	ACC
	-0.03
	-0.04
	-0.05
	-0.03
	-0.03
	0.04
	-0.12
	0.04
	0.01
	-0.19
	-0.17
	-0.13
	-0.13
	-0.13
	-0.11
	-0.17

	American

Indian
	-0.02
	-0.02
	-0.02
	-0.02
	-0.01
	0.01
	-0.03
	-0.03
	-0.01
	-0.03
	-0.03
	-0.03
	-0.03
	-0.03
	-0.02
	-0.02

	Asian
	0.09
	0.09
	0.11
	0.10
	0.09
	0.05
	0.13
	0.06
	0.06
	0.12
	0.16
	0.11
	0.14
	0.10
	0.13
	0.15

	African
	-0.06
	-0.07
	-0.06
	-0.06
	-0.07
	0.04
	-0.18
	0.01
	0.01
	-0.28
	-0.27
	-0.20
	-0.20
	-0.16
	-0.21
	-0.26

	White
	0.02
	0.03
	0.02
	0.01
	0.03
	-0.06
	0.14
	-0.04
	-0.03
	0.25
	0.21
	0.17
	0.16
	0.14
	0.16
	0.20

	Hispanic
	0.00
	-0.01
	-0.01
	-0.01
	-0.02
	0.00
	-0.04
	0.00
	0.00
	-0.06
	-0.06
	-0.05
	-0.06
	-0.05
	-0.04
	-0.03


Cohort 3 Math 2009-2010 Grade 6 to 7

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.96
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.86
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.93
	0.87
	0.88
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.87
	0.94
	0.82
	0.87
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.88
	0.81
	0.85
	0.84
	0.84
	0.78
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.83
	0.76
	0.80
	0.78
	0.78
	0.72
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.67
	0.62
	0.66
	0.67
	0.69
	0.63
	0.73
	0.50
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.71
	0.65
	0.68
	0.67
	0.67
	0.62
	0.72
	0.77
	0.58
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.74
	0.68
	0.72
	0.73
	0.73
	0.67
	0.79
	0.84
	0.65
	0.92
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.04
	0.04
	0.00
	0.00
	0.02
	-0.30
	0.55
	-0.24
	-0.23
	1.00
	
	
	
	
	
	

	Post
	0.47
	0.44
	0.48
	0.51
	0.51
	0.47
	0.44
	0.13
	0.83
	0.14
	0.17
	0.86
	1.00
	
	
	
	
	

	Sub1
	0.36
	0.34
	0.36
	0.40
	0.39
	0.37
	0.31
	0.06
	0.65
	0.07
	0.10
	0.72
	0.82
	1.00
	
	
	
	

	Sub2
	0.38
	0.35
	0.39
	0.42
	0.40
	0.38
	0.34
	0.09
	0.66
	0.10
	0.14
	0.72
	0.82
	0.63
	1.00
	
	
	

	Sub3
	0.37
	0.34
	0.38
	0.41
	0.40
	0.37
	0.31
	0.08
	0.62
	0.11
	0.14
	0.66
	0.77
	0.58
	0.60
	1.00
	
	

	Sub4
	0.36
	0.34
	0.37
	0.40
	0.40
	0.37
	0.31
	0.07
	0.64
	0.09
	0.11
	0.70
	0.80
	0.65
	0.62
	0.58
	1.00
	

	Sub5
	0.45
	0.41
	0.45
	0.47
	0.47
	0.42
	0.43
	0.16
	0.72
	0.14
	0.17
	0.73
	0.86
	0.65
	0.67
	0.63
	0.60
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.04
	0.05
	0.03
	0.04
	0.03
	0.05
	0.02
	0.02
	0.02
	0.02
	0.02
	-0.01
	0.01
	0.00
	-0.02
	0.03
	-0.05
	0.07

	SPED
	-0.04
	-0.03
	-0.04
	-0.05
	-0.05
	-0.03
	-0.06
	0.01
	-0.14
	0.03
	0.02
	-0.20
	-0.19
	-0.14
	-0.15
	-0.16
	-0.13
	-0.18

	LEP
	-0.02
	0.02
	-0.01
	-0.02
	-0.02
	0.01
	-0.02
	0.00
	-0.04
	0.01
	0.01
	-0.06
	-0.06
	-0.04
	-0.06
	-0.05
	-0.05
	-0.07

	FARMs
	-0.11
	-0.08
	-0.11
	-0.12
	-0.12
	-0.08
	-0.11
	0.00
	-0.25
	-0.02
	-0.03
	-0.29
	-0.31
	-0.24
	-0.26
	-0.24
	-0.23
	-0.27

	ACC
	-0.03
	-0.01
	-0.03
	-0.03
	-0.03
	-0.01
	-0.04
	0.02
	-0.11
	0.03
	0.03
	-0.17
	-0.16
	-0.12
	-0.12
	-0.13
	-0.11
	-0.15

	American

Indian
	0.01
	0.02
	0.01
	0.01
	0.01
	0.01
	0.02
	0.03
	0.00
	0.04
	0.03
	-0.03
	-0.02
	-0.03
	-0.03
	-0.01
	-0.02
	-0.01

	Asian
	0.06
	0.08
	0.07
	0.08
	0.07
	0.08
	0.05
	0.00
	0.12
	-0.01
	0.01
	0.16
	0.17
	0.16
	0.13
	0.12
	0.17
	0.14

	African
	-0.14
	-0.12
	-0.15
	-0.15
	-0.15
	-0.11
	-0.15
	-0.05
	-0.26
	-0.05
	-0.05
	-0.27
	-0.30
	-0.23
	-0.26
	-0.23
	-0.21
	-0.30

	White
	0.11
	0.07
	0.11
	0.11
	0.11
	0.07
	0.11
	0.03
	0.20
	0.04
	0.04
	0.21
	0.24
	0.16
	0.22
	0.19
	0.16
	0.25

	Hispanic
	0.01
	0.01
	0.00
	-0.01
	-0.01
	0.00
	0.01
	0.03
	-0.03
	0.03
	0.02
	-0.06
	-0.05
	-0.05
	-0.04
	-0.04
	-0.06
	-0.04


Cohort 4 Math 2008-2009 Grade 6 to 7

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.90
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.87
	0.85
	0.86
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.82
	0.80
	0.78
	0.79
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.71
	0.70
	0.70
	0.72
	0.76
	0.51
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.69
	0.67
	0.66
	0.67
	0.72
	0.79
	0.56
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.74
	0.72
	0.72
	0.74
	0.79
	0.85
	0.65
	0.91
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.04
	0.04
	0.00
	0.03
	-0.34
	0.52
	-0.28
	-0.26
	1.00
	
	
	
	
	
	

	Post
	0.50
	0.50
	0.53
	0.53
	0.47
	0.13
	0.82
	0.12
	0.17
	0.85
	1.00
	
	
	
	
	

	Sub1
	0.38
	0.38
	0.41
	0.42
	0.34
	0.07
	0.64
	0.08
	0.12
	0.69
	0.80
	1.00
	
	
	
	

	Sub2
	0.43
	0.44
	0.47
	0.45
	0.38
	0.11
	0.66
	0.11
	0.15
	0.68
	0.82
	0.61
	1.00
	
	
	

	Sub3
	0.38
	0.38
	0.41
	0.41
	0.32
	0.07
	0.60
	0.08
	0.13
	0.63
	0.75
	0.56
	0.56
	1.00
	
	

	Sub4
	0.37
	0.37
	0.41
	0.40
	0.32
	0.05
	0.62
	0.07
	0.11
	0.69
	0.80
	0.64
	0.61
	0.57
	1.00
	

	Sub5
	0.46
	0.47
	0.49
	0.48
	0.44
	0.15
	0.72
	0.12
	0.17
	0.72
	0.87
	0.62
	0.66
	0.62
	0.60
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	-0.01
	0.00
	0.02
	0.02
	0.00
	-0.03
	0.04
	-0.03
	0.08

	SPED
	0.00
	0.00
	0.00
	0.00
	0.00
	0.07
	-0.08
	0.07
	0.05
	-0.16
	-0.13
	-0.09
	-0.09
	-0.12
	-0.09
	-0.14

	LEP
	0.01
	-0.01
	-0.01
	0.03
	0.01
	0.05
	-0.04
	0.06
	0.05
	-0.12
	-0.09
	-0.05
	-0.07
	-0.07
	-0.06
	-0.09

	FARMs
	-0.13
	-0.13
	-0.14
	-0.14
	-0.14
	0.00
	-0.28
	0.01
	-0.03
	-0.32
	-0.35
	-0.27
	-0.28
	-0.24
	-0.28
	-0.30

	ACC
	0.02
	0.01
	0.01
	0.03
	0.04
	0.10
	-0.06
	0.10
	0.08
	-0.18
	-0.13
	-0.09
	-0.08
	-0.13
	-0.10
	-0.14

	American

Indian
	-0.02
	-0.02
	-0.02
	-0.02
	-0.01
	-0.01
	-0.03
	-0.02
	-0.03
	-0.01
	-0.02
	-0.02
	-0.01
	-0.01
	-0.03
	0.00

	Asian
	0.06
	0.06
	0.07
	0.07
	0.06
	0.00
	0.13
	0.01
	0.02
	0.16
	0.17
	0.15
	0.14
	0.13
	0.16
	0.14

	African
	-0.11
	-0.11
	-0.11
	-0.12
	-0.12
	0.00
	-0.25
	-0.01
	-0.02
	-0.28
	-0.30
	-0.23
	-0.27
	-0.22
	-0.22
	-0.26

	White
	0.09
	0.09
	0.08
	0.09
	0.09
	0.00
	0.20
	0.00
	0.02
	0.23
	0.24
	0.18
	0.21
	0.17
	0.17
	0.22

	Hispanic
	-0.01
	-0.02
	-0.02
	-0.01
	-0.01
	0.01
	-0.05
	0.00
	-0.01
	-0.07
	-0.06
	-0.04
	-0.04
	-0.04
	-0.06
	-0.07


Cohort 4 Math 2009-2010 Grade 7 to 8

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3
	Sub4
	Sub5

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.95
	0.90
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.92
	0.87
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.96
	0.91
	0.90
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.91
	0.96
	0.86
	0.89
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.88
	0.83
	0.85
	0.83
	0.86
	0.81
	1.00
	
	
	
	
	
	
	
	
	
	
	

	DIFS
	0.85
	0.80
	0.82
	0.79
	0.83
	0.79
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	

	TRSG
	0.64
	0.61
	0.63
	0.62
	0.63
	0.60
	0.71
	0.53
	1.00
	
	
	
	
	
	
	
	
	

	TRUG
	0.73
	0.70
	0.71
	0.68
	0.70
	0.66
	0.76
	0.73
	0.73
	1.00
	
	
	
	
	
	
	
	

	TRUD
	0.76
	0.73
	0.75
	0.73
	0.75
	0.72
	0.83
	0.82
	0.76
	0.93
	1.00
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.05
	0.06
	0.00
	0.00
	0.04
	-0.21
	0.57
	-0.04
	-0.06
	1.00
	
	
	
	
	
	

	Post
	0.46
	0.44
	0.48
	0.51
	0.49
	0.46
	0.46
	0.23
	0.81
	0.31
	0.31
	0.87
	1.00
	
	
	
	
	

	Sub1
	0.38
	0.36
	0.40
	0.43
	0.41
	0.39
	0.36
	0.18
	0.65
	0.24
	0.25
	0.72
	0.83
	1.00
	
	
	
	

	Sub2
	0.39
	0.39
	0.40
	0.44
	0.42
	0.42
	0.37
	0.19
	0.62
	0.23
	0.24
	0.69
	0.81
	0.62
	1.00
	
	
	

	Sub3
	0.36
	0.34
	0.38
	0.40
	0.39
	0.36
	0.33
	0.15
	0.62
	0.22
	0.22
	0.70
	0.80
	0.61
	0.59
	1.00
	
	

	Sub4
	0.29
	0.27
	0.31
	0.35
	0.32
	0.31
	0.28
	0.11
	0.55
	0.15
	0.16
	0.70
	0.77
	0.63
	0.61
	0.58
	1.00
	

	Sub5
	0.43
	0.41
	0.45
	0.47
	0.44
	0.42
	0.41
	0.21
	0.69
	0.27
	0.28
	0.74
	0.86
	0.66
	0.63
	0.65
	0.59
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.05
	0.04
	0.04
	0.04
	0.04
	0.04
	0.03
	0.02
	0.03
	0.02
	0.02
	0.01
	0.03
	0.03
	-0.01
	0.00
	-0.04
	0.11

	SPED
	-0.03
	0.00
	-0.04
	-0.04
	-0.03
	0.00
	-0.05
	-0.01
	-0.11
	-0.02
	-0.02
	-0.14
	-0.14
	-0.11
	-0.10
	-0.12
	-0.08
	-0.13

	LEP
	-0.02
	0.01
	-0.02
	-0.02
	0.00
	0.03
	-0.01
	0.01
	-0.04
	0.01
	0.01
	-0.08
	-0.07
	-0.05
	-0.05
	-0.08
	-0.03
	-0.09

	FARMs
	-0.09
	-0.08
	-0.09
	-0.09
	-0.09
	-0.09
	-0.09
	0.00
	-0.27
	-0.07
	-0.07
	-0.33
	-0.34
	-0.27
	-0.26
	-0.27
	-0.23
	-0.29

	ACC
	-0.03
	-0.01
	-0.03
	-0.03
	-0.03
	-0.01
	-0.05
	-0.02
	-0.09
	-0.01
	-0.01
	-0.11
	-0.11
	-0.08
	-0.08
	-0.11
	-0.07
	-0.10

	American

Indian
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	0.02
	0.02
	0.00
	0.02
	0.01
	-0.02
	-0.01
	-0.02
	0.00
	-0.01
	-0.02
	0.00

	Asian
	0.06
	0.06
	0.07
	0.08
	0.07
	0.07
	0.06
	0.02
	0.13
	0.03
	0.04
	0.17
	0.18
	0.14
	0.14
	0.13
	0.18
	0.16

	African
	-0.09
	-0.08
	-0.09
	-0.10
	-0.10
	-0.09
	-0.08
	0.00
	-0.25
	-0.06
	-0.06
	-0.30
	-0.31
	-0.25
	-0.25
	-0.27
	-0.22
	-0.27

	White
	0.07
	0.06
	0.07
	0.07
	0.08
	0.07
	0.06
	-0.01
	0.20
	0.05
	0.04
	0.24
	0.25
	0.20
	0.20
	0.22
	0.15
	0.21

	Hispanic
	-0.03
	-0.03
	-0.03
	-0.04
	-0.03
	-0.03
	-0.03
	-0.02
	-0.04
	0.00
	-0.01
	-0.06
	-0.07
	-0.06
	-0.06
	-0.06
	-0.04
	-0.06


Cohort 1 Reading 2008-2009 Grade 3 to 4

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.95
	0.95
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.91
	0.96
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.85
	0.85
	0.82
	0.82
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.78
	0.76
	0.74
	0.73
	0.92
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.80
	0.81
	0.79
	0.80
	0.84
	0.61
	1.00
	
	
	
	
	
	
	

	TRUG
	0.78
	0.77
	0.73
	0.75
	0.73
	0.74
	0.74
	1.00
	
	
	
	
	
	

	TRUD
	0.80
	0.78
	0.77
	0.77
	0.82
	0.86
	0.77
	0.93
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.05
	0.04
	0.00
	0.01
	-0.37
	0.36
	-0.24
	-0.29
	1.00
	
	
	
	

	Post
	0.61
	0.63
	0.65
	0.65
	0.54
	0.20
	0.79
	0.30
	0.29
	0.76
	1.00
	
	
	

	Sub1
	0.45
	0.46
	0.48
	0.48
	0.37
	0.13
	0.54
	0.21
	0.19
	0.52
	0.71
	1.00
	
	

	Sub2
	0.54
	0.55
	0.57
	0.57
	0.47
	0.16
	0.70
	0.26
	0.25
	0.68
	0.89
	0.51
	1.00
	

	Sub3
	0.54
	0.56
	0.57
	0.57
	0.48
	0.17
	0.69
	0.27
	0.25
	0.66
	0.87
	0.52
	0.65
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.04
	0.05
	0.06
	0.06
	0.03
	-0.01
	0.07
	0.01
	0.00
	0.10
	0.11
	0.08
	0.11
	0.09

	SPED
	-0.03
	-0.04
	-0.04
	-0.05
	-0.04
	0.03
	-0.10
	0.00
	0.00
	-0.15
	-0.15
	-0.11
	-0.14
	-0.09

	LEP
	-0.02
	-0.02
	-0.02
	-0.02
	-0.03
	0.03
	-0.08
	0.01
	0.02
	-0.14
	-0.12
	-0.08
	-0.12
	-0.10

	FARMs
	-0.15
	-0.16
	-0.15
	-0.16
	-0.14
	0.01
	-0.25
	-0.04
	-0.02
	-0.34
	-0.36
	-0.24
	-0.33
	-0.32

	ACC
	-0.04
	-0.04
	-0.05
	-0.06
	-0.05
	0.04
	-0.12
	0.01
	0.01
	-0.19
	-0.18
	-0.14
	-0.18
	-0.12

	American

Indian
	-0.03
	-0.03
	-0.03
	-0.03
	-0.03
	-0.02
	-0.01
	-0.01
	-0.01
	0.00
	-0.02
	-0.02
	-0.02
	-0.03

	Asian
	0.07
	0.08
	0.07
	0.07
	0.07
	0.04
	0.09
	0.05
	0.05
	0.06
	0.09
	0.07
	0.06
	0.09

	African
	-0.11
	-0.12
	-0.12
	-0.12
	-0.10
	0.02
	-0.20
	-0.02
	-0.01
	-0.28
	-0.29
	-0.19
	-0.28
	-0.25

	White
	0.09
	0.10
	0.10
	0.10
	0.09
	-0.04
	0.18
	0.00
	-0.01
	0.28
	0.28
	0.18
	0.28
	0.23

	Hispanic
	-0.03
	-0.03
	-0.04
	-0.04
	-0.04
	-0.01
	-0.06
	-0.01
	-0.01
	-0.07
	-0.08
	-0.06
	-0.08
	-0.06


Cohort 1 Reading 2009-2010 Grade 4 to 5

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	0.91
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.94
	0.88
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.89
	0.91
	0.96
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.89
	0.95
	0.86
	0.91
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.88
	0.83
	0.88
	0.85
	0.84
	0.79
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.84
	0.79
	0.82
	0.80
	0.78
	0.74
	0.94
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.71
	0.67
	0.71
	0.69
	0.69
	0.64
	0.76
	0.62
	1.00
	
	
	
	
	
	
	

	TRUG
	0.67
	0.62
	0.65
	0.60
	0.60
	0.55
	0.63
	0.67
	0.74
	1.00
	
	
	
	
	
	

	TRUD
	0.68
	0.64
	0.66
	0.65
	0.64
	0.60
	0.70
	0.78
	0.77
	0.93
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.00
	0.05
	0.03
	0.00
	0.00
	0.09
	-0.22
	0.29
	-0.32
	-0.35
	1.00
	
	
	
	

	Post
	0.60
	0.57
	0.62
	0.65
	0.64
	0.61
	0.61
	0.34
	0.66
	0.14
	0.14
	0.77
	1.00
	
	
	

	Sub1
	0.43
	0.42
	0.45
	0.47
	0.46
	0.44
	0.42
	0.25
	0.40
	0.06
	0.07
	0.50
	0.68
	1.00
	
	

	Sub2
	0.50
	0.46
	0.51
	0.54
	0.53
	0.49
	0.50
	0.26
	0.55
	0.09
	0.09
	0.68
	0.86
	0.48
	1.00
	

	Sub3
	0.53
	0.50
	0.54
	0.56
	0.56
	0.53
	0.53
	0.30
	0.58
	0.13
	0.13
	0.66
	0.86
	0.47
	0.59
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.02
	0.01
	0.02
	0.03
	0.02
	0.02
	0.05
	0.02
	0.06
	-0.01
	-0.01
	0.11
	0.10
	0.05
	0.07
	0.11

	SPED
	-0.05
	-0.04
	-0.06
	-0.06
	-0.05
	-0.03
	-0.05
	0.02
	-0.12
	0.01
	0.03
	-0.20
	-0.19
	-0.11
	-0.17
	-0.16

	LEP
	-0.03
	-0.01
	-0.04
	-0.04
	-0.03
	-0.01
	-0.04
	0.01
	-0.10
	-0.02
	-0.01
	-0.12
	-0.12
	-0.07
	-0.10
	-0.10

	FARMs
	-0.08
	-0.06
	-0.09
	-0.08
	-0.09
	-0.06
	-0.11
	0.02
	-0.17
	0.06
	0.07
	-0.36
	-0.33
	-0.22
	-0.30
	-0.27

	ACC
	-0.04
	-0.03
	-0.05
	-0.05
	-0.04
	-0.02
	-0.04
	0.02
	-0.10
	0.01
	0.03
	-0.18
	-0.16
	-0.10
	-0.15
	-0.15

	American

Indian
	0.00
	-0.01
	0.00
	0.00
	0.00
	-0.01
	0.00
	0.01
	0.01
	0.02
	0.02
	-0.02
	-0.02
	-0.01
	-0.01
	-0.01

	Asian
	0.02
	0.02
	0.02
	0.03
	0.02
	0.03
	0.01
	-0.02
	0.04
	-0.02
	-0.02
	0.09
	0.08
	0.04
	0.08
	0.08

	African
	-0.05
	-0.02
	-0.06
	-0.06
	-0.06
	-0.03
	-0.07
	0.03
	-0.13
	0.06
	0.07
	-0.29
	-0.26
	-0.16
	-0.22
	-0.24

	White
	0.05
	0.02
	0.06
	0.05
	0.05
	0.02
	0.07
	-0.03
	0.12
	-0.06
	-0.07
	0.28
	0.25
	0.16
	0.20
	0.22

	Hispanic
	-0.02
	-0.01
	-0.02
	-0.01
	-0.01
	-0.01
	-0.01
	0.01
	-0.03
	0.01
	0.02
	-0.08
	-0.07
	-0.05
	-0.05
	-0.06


Cohort 2 Reading 2008-2009 Grade 4 to 5

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.93
	0.89
	0.96
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.89
	0.83
	0.83
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.84
	0.83
	0.78
	0.77
	0.95
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.77
	0.76
	0.72
	0.74
	0.83
	0.71
	1.00
	
	
	
	
	
	
	

	TRUG
	0.70
	0.67
	0.61
	0.61
	0.68
	0.72
	0.78
	1.00
	
	
	
	
	
	

	TRUD
	0.72
	0.69
	0.66
	0.67
	0.75
	0.82
	0.83
	0.93
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.05
	0.05
	0.00
	0.10
	-0.19
	0.20
	-0.32
	-0.33
	1.00
	
	
	
	

	Post
	0.65
	0.67
	0.71
	0.71
	0.65
	0.41
	0.66
	0.21
	0.24
	0.71
	1.00
	
	
	

	Sub1
	-0.01
	0.03
	0.02
	0.01
	0.06
	-0.18
	0.17
	-0.27
	-0.29
	0.82
	0.59
	1.00
	
	

	Sub2
	0.02
	0.06
	0.06
	0.03
	0.10
	-0.15
	0.20
	-0.26
	-0.27
	0.84
	0.62
	0.56
	1.00
	

	Sub3
	-0.03
	0.02
	0.02
	-0.02
	0.06
	-0.17
	0.16
	-0.27
	-0.28
	0.82
	0.56
	0.51
	0.56
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.02
	0.02
	0.03
	0.02
	0.02
	0.00
	0.04
	-0.01
	-0.01
	0.09
	0.08
	0.05
	0.09
	0.08

	SPED
	-0.03
	-0.04
	-0.04
	-0.03
	-0.04
	0.00
	-0.08
	0.00
	0.00
	-0.13
	-0.11
	-0.11
	-0.11
	-0.10

	LEP
	-0.03
	-0.04
	-0.04
	-0.03
	-0.04
	0.00
	-0.07
	-0.01
	0.00
	-0.10
	-0.09
	-0.09
	-0.09
	-0.08

	FARMs
	-0.10
	-0.12
	-0.12
	-0.12
	-0.14
	-0.04
	-0.17
	0.02
	0.01
	-0.31
	-0.30
	-0.26
	-0.27
	-0.25

	ACC
	-0.03
	-0.04
	-0.04
	-0.03
	-0.04
	0.02
	-0.08
	0.02
	0.02
	-0.17
	-0.14
	-0.14
	-0.13
	-0.15

	American

Indian
	-0.01
	-0.01
	-0.01
	-0.01
	-0.01
	0.01
	-0.02
	-0.01
	0.00
	-0.03
	-0.03
	-0.02
	-0.02
	-0.02

	Asian
	0.04
	0.03
	0.03
	0.04
	0.03
	-0.01
	0.03
	-0.01
	-0.03
	0.10
	0.10
	0.08
	0.08
	0.09

	African
	-0.10
	-0.11
	-0.10
	-0.10
	-0.13
	-0.04
	-0.15
	0.02
	0.02
	-0.28
	-0.28
	-0.24
	-0.25
	-0.22

	White
	0.08
	0.10
	0.09
	0.09
	0.11
	0.03
	0.13
	-0.03
	-0.02
	0.26
	0.25
	0.22
	0.23
	0.20

	Hispanic
	-0.01
	-0.01
	-0.01
	-0.01
	0.00
	0.02
	-0.01
	0.04
	0.04
	-0.08
	-0.06
	-0.07
	-0.06
	-0.06


Cohort 2 Reading 2009-2010 Grade 5 to 6

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.90
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.94
	0.87
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.94
	0.88
	0.91
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.88
	0.94
	0.85
	0.91
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.92
	0.85
	0.91
	0.87
	0.86
	0.80
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.81
	0.75
	0.80
	0.76
	0.74
	0.69
	0.88
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.78
	0.73
	0.77
	0.73
	0.75
	0.70
	0.89
	0.65
	1.00
	
	
	
	
	
	
	

	TRUG
	0.69
	0.64
	0.65
	0.59
	0.61
	0.57
	0.73
	0.79
	0.70
	1.00
	
	
	
	
	
	

	TRUD
	0.75
	0.70
	0.72
	0.68
	0.70
	0.65
	0.85
	0.87
	0.84
	0.88
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.03
	0.04
	0.00
	0.00
	0.03
	-0.41
	0.28
	-0.29
	-0.20
	1.00
	
	
	
	

	Post
	0.69
	0.64
	0.69
	0.73
	0.73
	0.68
	0.65
	0.26
	0.74
	0.24
	0.37
	0.68
	1.00
	
	
	

	Sub1
	0.44
	0.40
	0.43
	0.47
	0.47
	0.43
	0.39
	0.14
	0.43
	0.13
	0.21
	0.45
	0.65
	1.00
	
	

	Sub2
	0.58
	0.54
	0.58
	0.62
	0.61
	0.58
	0.54
	0.22
	0.62
	0.20
	0.31
	0.59
	0.85
	0.41
	1.00
	

	Sub3
	0.58
	0.54
	0.59
	0.62
	0.62
	0.58
	0.55
	0.23
	0.62
	0.21
	0.31
	0.54
	0.82
	0.39
	0.56
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.07
	0.05
	0.07
	0.08
	0.07
	0.05
	0.06
	0.03
	0.07
	0.02
	0.03
	0.07
	0.10
	0.04
	0.09
	0.11

	SPED
	-0.12
	-0.10
	-0.12
	-0.13
	-0.13
	-0.11
	-0.13
	-0.05
	-0.16
	-0.04
	-0.07
	-0.13
	-0.18
	-0.09
	-0.17
	-0.15

	LEP
	-0.01
	0.01
	-0.02
	-0.02
	-0.02
	0.00
	-0.03
	0.01
	-0.04
	0.01
	0.00
	-0.06
	-0.06
	-0.03
	-0.05
	-0.04

	FARMs
	-0.08
	-0.04
	-0.09
	-0.09
	-0.09
	-0.04
	-0.09
	0.06
	-0.15
	0.06
	0.01
	-0.30
	-0.27
	-0.16
	-0.23
	-0.22

	ACC
	-0.10
	-0.09
	-0.10
	-0.10
	-0.10
	-0.09
	-0.12
	-0.05
	-0.14
	-0.05
	-0.07
	-0.11
	-0.15
	-0.06
	-0.15
	-0.12

	American

Indian
	0.00
	0.00
	0.00
	-0.01
	-0.01
	-0.01
	-0.01
	0.01
	-0.01
	0.01
	0.01
	-0.03
	-0.03
	0.00
	-0.03
	-0.03

	Asian
	0.04
	0.03
	0.04
	0.05
	0.05
	0.03
	0.04
	0.00
	0.07
	0.00
	0.03
	0.10
	0.10
	0.05
	0.10
	0.08

	African
	-0.05
	-0.01
	-0.06
	-0.06
	-0.06
	-0.02
	-0.04
	0.09
	-0.11
	0.08
	0.04
	-0.27
	-0.23
	-0.19
	-0.18
	-0.17

	White
	0.04
	-0.01
	0.04
	0.04
	0.05
	0.00
	0.03
	-0.09
	0.08
	-0.07
	-0.04
	0.24
	0.20
	0.18
	0.15
	0.14

	Hispanic
	-0.02
	0.00
	-0.02
	-0.01
	-0.01
	0.01
	-0.02
	0.00
	-0.03
	-0.01
	-0.02
	-0.05
	-0.04
	-0.04
	-0.04
	-0.01


Cohort 3 Reading 2008-2009 Grade 5 to 6

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.94
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.91
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.91
	0.90
	0.87
	0.88
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.83
	0.81
	0.78
	0.78
	0.90
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.78
	0.77
	0.73
	0.76
	0.89
	0.67
	1.00
	
	
	
	
	
	
	

	TRUG
	0.65
	0.62
	0.58
	0.62
	0.70
	0.77
	0.68
	1.00
	
	
	
	
	
	

	TRUD
	0.74
	0.72
	0.68
	0.72
	0.86
	0.86
	0.86
	0.87
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.03
	0.05
	0.00
	0.05
	-0.36
	0.31
	-0.28
	-0.15
	1.00
	
	
	
	

	Post
	0.68
	0.69
	0.73
	0.72
	0.67
	0.32
	0.76
	0.26
	0.42
	0.69
	1.00
	
	
	

	Sub1
	0.46
	0.46
	0.49
	0.49
	0.43
	0.21
	0.46
	0.17
	0.26
	0.45
	0.67
	1.00
	
	

	Sub2
	0.56
	0.56
	0.61
	0.60
	0.54
	0.26
	0.61
	0.20
	0.33
	0.57
	0.82
	0.40
	1.00
	

	Sub3
	0.57
	0.57
	0.60
	0.60
	0.56
	0.26
	0.64
	0.22
	0.36
	0.58
	0.83
	0.43
	0.52
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.04
	0.04
	0.05
	0.05
	0.04
	0.00
	0.05
	0.01
	0.02
	0.08
	0.09
	0.07
	0.09
	0.08

	SPED
	-0.07
	-0.07
	-0.08
	-0.08
	-0.08
	-0.03
	-0.10
	0.00
	-0.04
	-0.10
	-0.13
	-0.07
	-0.12
	-0.10

	LEP
	-0.02
	-0.04
	-0.03
	-0.01
	-0.03
	0.01
	-0.05
	0.01
	0.01
	-0.08
	-0.06
	-0.03
	-0.06
	-0.05

	FARMs
	-0.06
	-0.07
	-0.07
	-0.07
	-0.07
	0.06
	-0.14
	0.05
	0.00
	-0.29
	-0.25
	-0.15
	-0.21
	-0.21

	ACC
	-0.08
	-0.09
	-0.08
	-0.08
	-0.09
	-0.04
	-0.10
	-0.01
	-0.04
	-0.10
	-0.13
	-0.08
	-0.12
	-0.09

	American

Indian
	-0.02
	-0.03
	-0.03
	-0.02
	-0.02
	-0.01
	-0.02
	0.01
	0.00
	-0.01
	-0.02
	-0.02
	-0.03
	-0.01

	Asian
	0.05
	0.06
	0.06
	0.06
	0.04
	0.01
	0.04
	-0.02
	0.00
	0.07
	0.09
	0.04
	0.10
	0.06

	African
	-0.02
	-0.02
	-0.03
	-0.03
	-0.01
	0.10
	-0.08
	0.10
	0.06
	-0.27
	-0.20
	-0.14
	-0.14
	-0.18

	White
	-0.01
	-0.01
	0.00
	0.00
	-0.01
	-0.11
	0.07
	-0.10
	-0.06
	0.25
	0.17
	0.13
	0.10
	0.16

	Hispanic
	0.00
	0.00
	0.01
	0.01
	0.00
	0.03
	-0.02
	0.02
	0.00
	-0.06
	-0.04
	-0.03
	-0.03
	-0.02


Cohort 3 Reading 2009-2010 Grade 6 to 7

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.93
	0.86
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.88
	0.92
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.88
	0.95
	0.85
	0.91
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.90
	0.83
	0.90
	0.85
	0.86
	0.79
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.86
	0.79
	0.84
	0.80
	0.80
	0.75
	0.95
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.79
	0.73
	0.79
	0.75
	0.76
	0.70
	0.91
	0.79
	1.00
	
	
	
	
	
	
	

	TRUG
	0.72
	0.65
	0.70
	0.63
	0.63
	0.59
	0.76
	0.83
	0.73
	1.00
	
	
	
	
	
	

	TRUD
	0.75
	0.69
	0.74
	0.70
	0.70
	0.66
	0.87
	0.92
	0.84
	0.90
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	0.00
	0.00
	0.05
	0.05
	0.00
	0.00
	0.03
	-0.27
	0.26
	-0.29
	-0.25
	1.00
	
	
	
	

	Post
	0.69
	0.64
	0.70
	0.74
	0.72
	0.67
	0.64
	0.40
	0.73
	0.25
	0.34
	0.69
	1.00
	
	
	

	Sub1
	0.44
	0.40
	0.45
	0.47
	0.46
	0.42
	0.40
	0.23
	0.44
	0.12
	0.18
	0.50
	0.68
	1.00
	
	

	Sub2
	0.57
	0.53
	0.58
	0.61
	0.60
	0.56
	0.53
	0.32
	0.60
	0.21
	0.27
	0.57
	0.83
	0.42
	1.00
	

	Sub3
	0.62
	0.58
	0.63
	0.65
	0.65
	0.60
	0.58
	0.37
	0.65
	0.24
	0.32
	0.59
	0.87
	0.46
	0.58
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.16
	0.16
	0.16
	0.16
	0.15
	0.16
	0.15
	0.12
	0.14
	0.08
	0.10
	0.09
	0.17
	0.12
	0.13
	0.16

	SPED
	-0.08
	-0.08
	-0.09
	-0.09
	-0.08
	-0.08
	-0.08
	-0.03
	-0.11
	-0.02
	-0.02
	-0.13
	-0.15
	-0.09
	-0.14
	-0.12

	LEP
	-0.01
	0.00
	-0.01
	-0.01
	-0.01
	0.00
	-0.01
	0.00
	-0.02
	0.00
	0.00
	-0.03
	-0.03
	-0.03
	-0.01
	-0.02

	FARMs
	-0.08
	-0.02
	-0.08
	-0.09
	-0.08
	-0.02
	-0.07
	0.00
	-0.11
	0.03
	0.01
	-0.23
	-0.22
	-0.16
	-0.17
	-0.17

	ACC
	-0.07
	-0.06
	-0.08
	-0.07
	-0.07
	-0.06
	-0.07
	-0.03
	-0.09
	-0.03
	-0.02
	-0.10
	-0.12
	-0.06
	-0.11
	-0.09

	American

Indian
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.05
	-0.02
	0.01
	0.00
	0.00
	0.03

	Asian
	0.06
	0.06
	0.07
	0.07
	0.06
	0.06
	0.06
	0.04
	0.07
	0.02
	0.04
	0.09
	0.10
	0.05
	0.10
	0.09

	African
	-0.08
	-0.02
	-0.09
	-0.10
	-0.09
	-0.03
	-0.09
	-0.03
	-0.12
	0.01
	-0.02
	-0.20
	-0.21
	-0.16
	-0.15
	-0.17

	White
	0.04
	-0.03
	0.04
	0.05
	0.05
	-0.02
	0.04
	-0.01
	0.08
	-0.03
	-0.02
	0.17
	0.15
	0.14
	0.10
	0.12

	Hispanic
	0.01
	0.03
	0.01
	0.01
	0.01
	0.03
	0.02
	0.03
	0.00
	0.03
	0.03
	-0.04
	-0.02
	-0.02
	-0.02
	-0.01


Cohort 4 Reading 2008-2009 Grade 6 to 7

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.94
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.94
	0.91
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.89
	0.83
	0.83
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.85
	0.83
	0.78
	0.78
	0.95
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.77
	0.77
	0.73
	0.75
	0.90
	0.76
	1.00
	
	
	
	
	
	
	

	TRUG
	0.70
	0.66
	0.61
	0.61
	0.75
	0.82
	0.70
	1.00
	
	
	
	
	
	

	TRUD
	0.74
	0.71
	0.68
	0.69
	0.86
	0.91
	0.81
	0.91
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.06
	0.04
	0.00
	0.03
	-0.27
	0.29
	-0.31
	-0.24
	1.00
	
	
	
	

	Post
	0.66
	0.68
	0.71
	0.70
	0.61
	0.36
	0.73
	0.21
	0.31
	0.71
	1.00
	
	
	

	Sub1
	0.46
	0.47
	0.49
	0.49
	0.40
	0.25
	0.46
	0.16
	0.21
	0.42
	0.65
	1.00
	
	

	Sub2
	0.55
	0.56
	0.60
	0.59
	0.49
	0.28
	0.59
	0.16
	0.24
	0.60
	0.84
	0.39
	1.00
	

	Sub3
	0.53
	0.56
	0.57
	0.56
	0.51
	0.29
	0.62
	0.16
	0.25
	0.64
	0.85
	0.42
	0.58
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.06
	0.06
	0.06
	0.05
	0.06
	0.02
	0.09
	0.02
	0.03
	0.13
	0.13
	0.08
	0.11
	0.12

	SPED
	-0.01
	-0.02
	-0.02
	-0.02
	-0.02
	0.03
	-0.06
	0.03
	0.03
	-0.13
	-0.11
	-0.06
	-0.09
	-0.11

	LEP
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	FARMs
	-0.10
	-0.11
	-0.10
	-0.10
	-0.09
	-0.01
	-0.15
	0.01
	-0.01
	-0.25
	-0.25
	-0.15
	-0.22
	-0.20

	ACC
	-0.01
	-0.01
	-0.02
	-0.01
	0.00
	0.04
	-0.04
	0.05
	0.05
	-0.12
	-0.10
	-0.05
	-0.09
	-0.09

	American

Indian
	-0.03
	-0.03
	-0.02
	-0.02
	-0.03
	-0.02
	-0.03
	-0.02
	-0.02
	-0.01
	-0.02
	-0.03
	0.00
	-0.02

	Asian
	0.07
	0.08
	0.09
	0.08
	0.07
	0.04
	0.08
	0.02
	0.04
	0.09
	0.12
	0.05
	0.11
	0.12

	African
	-0.06
	-0.07
	-0.07
	-0.07
	-0.06
	0.01
	-0.11
	0.04
	0.02
	-0.22
	-0.21
	-0.11
	-0.20
	-0.17

	White
	0.05
	0.06
	0.04
	0.05
	0.04
	-0.02
	0.09
	-0.04
	-0.03
	0.19
	0.17
	0.10
	0.16
	0.13

	Hispanic
	-0.04
	-0.05
	-0.05
	-0.05
	-0.03
	-0.02
	-0.04
	-0.02
	-0.02
	-0.04
	-0.06
	-0.03
	-0.06
	-0.05


Cohort 4 Reading 2009-2010 Grade 7 to 8

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD
	Pre
	Post
	Sub1
	Sub2
	Sub3

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConD
	0.97
	0.90
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ConZ
	0.94
	0.87
	0.94
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	OLS1
	0.95
	0.88
	0.91
	0.96
	1.00
	
	
	
	
	
	
	
	
	
	
	

	OLS2
	0.89
	0.95
	0.85
	0.90
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	

	OLSS
	0.89
	0.82
	0.89
	0.84
	0.84
	0.78
	1.00
	
	
	
	
	
	
	
	
	

	DIFS
	0.79
	0.73
	0.77
	0.74
	0.73
	0.68
	0.89
	1.00
	
	
	
	
	
	
	
	

	TRSG
	0.77
	0.71
	0.76
	0.71
	0.73
	0.68
	0.91
	0.69
	1.00
	
	
	
	
	
	
	

	TRUG
	0.68
	0.62
	0.63
	0.58
	0.59
	0.55
	0.74
	0.82
	0.69
	1.00
	
	
	
	
	
	

	TRUD
	0.73
	0.67
	0.70
	0.66
	0.67
	0.63
	0.86
	0.92
	0.81
	0.90
	1.00
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre
	-0.01
	0.00
	0.05
	0.05
	0.00
	0.00
	0.04
	-0.39
	0.26
	-0.34
	-0.27
	1.00
	
	
	
	

	Post
	0.66
	0.62
	0.68
	0.71
	0.70
	0.65
	0.62
	0.24
	0.70
	0.17
	0.28
	0.71
	1.00
	
	
	

	Sub1
	0.45
	0.42
	0.46
	0.49
	0.48
	0.44
	0.38
	0.13
	0.41
	0.07
	0.15
	0.49
	0.69
	1.00
	
	

	Sub2
	0.53
	0.49
	0.54
	0.57
	0.56
	0.51
	0.49
	0.17
	0.57
	0.12
	0.21
	0.62
	0.83
	0.44
	1.00
	

	Sub3
	0.56
	0.53
	0.57
	0.60
	0.59
	0.56
	0.54
	0.23
	0.60
	0.18
	0.26
	0.56
	0.81
	0.41
	0.52
	1.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	0.08
	0.07
	0.09
	0.09
	0.09
	0.07
	0.08
	0.02
	0.10
	0.01
	0.02
	0.13
	0.15
	0.05
	0.12
	0.18

	SPED
	-0.04
	-0.01
	-0.04
	-0.03
	-0.03
	0.00
	-0.04
	0.03
	-0.06
	0.03
	0.02
	-0.12
	-0.10
	-0.06
	-0.09
	-0.08

	LEP
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	FARMs
	-0.09
	-0.06
	-0.10
	-0.09
	-0.09
	-0.06
	-0.10
	0.02
	-0.15
	0.02
	-0.01
	-0.24
	-0.24
	-0.16
	-0.20
	-0.19

	ACC
	-0.03
	0.00
	-0.03
	-0.03
	-0.03
	0.00
	-0.04
	0.02
	-0.05
	0.03
	0.02
	-0.10
	-0.09
	-0.06
	-0.08
	-0.07

	American

Indian
	0.00
	-0.01
	0.00
	-0.01
	-0.01
	-0.01
	0.00
	0.02
	0.00
	0.03
	0.03
	-0.03
	-0.03
	-0.02
	-0.01
	-0.02

	Asian
	0.07
	0.08
	0.08
	0.08
	0.08
	0.08
	0.06
	0.00
	0.07
	-0.01
	0.01
	0.12
	0.14
	0.09
	0.13
	0.10

	African
	-0.05
	-0.02
	-0.06
	-0.06
	-0.06
	-0.03
	-0.06
	0.04
	-0.10
	0.04
	0.01
	-0.21
	-0.19
	-0.14
	-0.17
	-0.15

	White
	0.01
	-0.03
	0.01
	0.01
	0.01
	-0.02
	0.02
	-0.06
	0.07
	-0.05
	-0.03
	0.17
	0.13
	0.10
	0.11
	0.10

	Hispanic
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.04
	0.00
	0.02
	0.02
	-0.06
	-0.02
	-0.01
	-0.02
	-0.03


Factor Loadings on the One-Factor Model 2008 - 2009

	
	Math
	
	Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4
	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	QRG1
	0.96
	0.96
	0.95
	0.96
	
	0.96
	0.96
	0.96
	0.96

	ConD
	0.94
	0.92
	0.93
	0.94
	
	0.95
	0.94
	0.94
	0.93

	ConZ
	0.93
	0.92
	0.92
	0.93
	
	0.94
	0.91
	0.91
	0.90

	OLS1
	0.94
	0.93
	0.94
	0.94
	
	0.93
	0.90
	0.93
	0.90

	OLSS
	0.95
	0.94
	0.95
	0.95
	
	0.92
	0.94
	0.97
	0.97

	DIFS
	0.89
	0.89
	0.89
	0.89
	
	0.84
	0.90
	0.89
	0.93

	TRSG
	0.73
	0.76
	0.77
	0.73
	
	0.85
	0.85
	0.85
	0.85

	TRUG
	0.79
	0.75
	0.81
	0.79
	
	0.85
	0.78
	0.75
	0.78

	TRUD
	0.85
	0.87
	0.90
	0.85
	
	0.90
	0.84
	0.87
	0.87


Scree Plots for Math 2008-2009
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Scree Plots for Reading 2008-2009
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Factor Loadings on the One-Factor Model 2009 - 2010

	
	Math
	
	Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4
	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	QRG1
	0.97
	0.96
	0.97
	0.97
	
	0.97
	0.97
	0.97
	0.97

	QRG2
	0.91
	0.93
	0.91
	0.93
	
	0.93
	0.92
	0.91
	0.91

	ConD
	0.94
	0.93
	0.94
	0.94
	
	0.95
	0.95
	0.95
	0.94

	ConZ
	0.93
	0.94
	0.94
	0.93
	
	0.94
	0.93
	0.93
	0.92

	OLS1
	0.96
	0.95
	0.94
	0.95
	
	0.94
	0.93
	0.94
	0.93

	OLS2
	0.91
	0.92
	0.89
	0.92
	
	0.90
	0.89
	0.89
	0.89

	OLSS
	0.93
	0.94
	0.93
	0.93
	
	0.92
	0.96
	0.96
	0.95

	DIFS
	0.86
	0.87
	0.88
	0.89
	
	0.88
	0.86
	0.92
	0.87

	TRSG
	0.74
	0.76
	0.71
	0.71
	
	0.78
	0.84
	0.86
	0.83

	TRUG
	0.72
	0.80
	0.78
	0.81
	
	0.73
	0.75
	0.78
	0.75

	TRUD
	0.83
	0.87
	0.83
	0.86
	
	0.77
	0.84
	0.85
	0.83


Scree Plots for Math 2009-2010

	Cohort 1
	Cohort 2
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Scree Plots for Reading 2009-2010
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Correlation between 2008-2009 and 2009-2010 Student Growth Scores

Math

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	Scale Score

	0.84
	0.83
	0.86
	0.87

	QRG1
	-0.30
	-0.25
	-0.29
	-0.25

	ConD
	-0.24
	-0.20
	-0.24
	-0.19

	ConZ
	-0.23
	-0.20
	-0.23
	-0.18

	OLS1
	-0.31
	-0.26
	-0.32
	-0.28

	OLSS
	-0.31
	-0.24
	-0.32
	-0.28

	DIFS
	-0.45
	-0.36
	-0.44
	-0.36

	TRSG
	0.18
	0.32
	0.33
	0.37

	TRUG
	-0.39
	-0.28
	-0.37
	-0.29

	TRUD
	-0.48
	-0.33
	-0.46
	-0.33


Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	Scale Score
	0.77
	0.68
	0.69
	0.71

	QRG1
	-0.25
	-0.26
	-0.26
	-0.27

	ConD
	-0.19
	-0.22
	-0.22
	-0.21

	ConZ
	-0.20
	-0.19
	-0.18
	-0.19

	OLS1
	-0.26
	-0.26
	-0.26
	-0.26

	OLSS
	-0.27
	-0.22
	-0.25
	-0.27

	DIFS
	-0.42
	-0.47
	-0.44
	-0.50

	TRSG
	0.12
	0.02
	0.03
	0.03

	TRUG
	-0.36
	-0.37
	-0.38
	-0.38

	TRUD
	-0.38
	-0.45
	-0.46
	-0.46


Correlation between Math and Reading Student Growth Scores
Year 2008-2009

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	Scale Score

	0.74
	0.66
	0.64
	0.65

	QRG1
	0.25
	0.17
	0.19
	0.15

	ConD
	0.25
	0.18
	0.19
	0.16

	ConZ
	0.27
	0.19
	0.23
	0.17

	OLS1
	0.26
	0.18
	0.23
	0.16

	OLSS
	0.25
	0.19
	0.20
	0.14

	DIFS
	0.20
	0.14
	0.15
	0.08

	TRSG
	0.42
	0.30
	0.36
	0.32

	TRUG
	0.13
	0.03
	0.11
	0.07

	TRUD
	0.16
	0.07
	0.14
	0.08


Year 2009-2010

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	Scale Score
	0.69
	0.67
	0.68
	0.65

	QRG1
	0.19
	0.22
	0.18
	0.16

	QRG2
	0.18
	0.21
	0.18
	0.14

	ConD
	0.19
	0.22
	0.18
	0.16

	ConZ
	0.20
	0.24
	0.20
	0.18

	OLS1
	0.20
	0.24
	0.18
	0.17

	OLS2
	0.19
	0.23
	0.18
	0.16

	OLSS
	0.21
	0.25
	0.16
	0.15

	DIFS
	0.17
	0.16
	0.09
	0.09

	TRSG
	0.30
	0.40
	0.35
	0.32

	TRUG
	0.05
	0.12
	0.08
	0.08

	TRUD
	0.07
	0.16
	0.09
	0.08


Model Comparison at the School Level

School Index and School Ranking Correlation

The individual growth scores on each content area were aggregated at the school level to measure the academic growth performance for each school (i.e., school index). And these growth scores were also used to rank-order all the schools in the study. The school indices and school rankings obtained through different methods were then correlated to evaluate the consistency of the school performance under different VAM approaches. In addition, the Intra-Class Correlation (ICC), which is defined as follows, was employed to explain the common variance among students’ growth that was attributable to the school effect (i.e., the necessity of including the school-level effect into the model):
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 is the between-group sum of squares and
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The ratio of 
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[image: image22.wmf]Total

SS

 indicates the proportion of variance accounted for by the school effect, which is normally interpreted as comparable to the squared correlation. A square root of the ratio is adopted here to put it on a scale to make it comparable with other correlation coefficients.

As is shown in the following tables, in general, school rankings are highly correlated among all the models. However, as the grade level increases, the correlations among the rankings decrease considerably. Results from the ICC reflect that it is greatly impacted by the number of schools involved in the analysis. In general, the ICCs for Reading are smaller than those for Math.
In addition, correlations, across years, for the same schools in the same grade obtained from different VAM models were used to evaluate the stability (reliability) of the outcomes.  In other words, this provided a test-retest reliability index for the school’s effectiveness in that grade, but with different students. The stability for schools in 6th grade is higher than found for 5th or 7th grades in both Math and Reading, and TRSG has the highest reliability in each grade, with the exception of 6th grade reading. DIFS, TRUG and TRUD tend to have lower reliability indices, and even show negative correlation of the growth reliability in reading for schools in 7th grade.  The reliability indices are only calculated for three grades because growth scores of teacher’s students in two successive years are only available for these three grades. 

Results for Math

Math Cohort 1
Year 2008-2009 Grade 3-4

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.98
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.97
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.97
	0.97
	0.96
	1.00
	
	
	
	

	DIFS
	0.88
	0.88
	0.86
	0.84
	0.90
	1.00
	
	
	

	TRSG
	0.83
	0.85
	0.84
	0.84
	0.86
	0.58
	1.00
	
	

	TRUG
	0.75
	0.74
	0.70
	0.68
	0.74
	0.90
	0.46
	1.00
	

	TRUD
	0.77
	0.76
	0.73
	0.71
	0.77
	0.93
	0.47
	0.98
	1.00


School index correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.99
	0.97
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.98
	0.97
	0.96
	1.00
	
	
	
	

	DIFS
	0.89
	0.87
	0.86
	0.86
	0.90
	1.00
	
	
	

	TRSG
	0.82
	0.85
	0.83
	0.82
	0.85
	0.56
	1.00
	
	

	TRUG
	0.78
	0.76
	0.73
	0.74
	0.77
	0.93
	0.45
	1.00
	

	TRUD
	0.79
	0.77
	0.76
	0.76
	0.79
	0.95
	0.47
	0.98
	1.00


Math Cohort 1
Year 2009-2010 Grade 4-5

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.89
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.88
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.99
	0.86
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.88
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.88
	0.99
	0.86
	0.86
	0.88
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.86
	0.97
	0.96
	0.96
	0.85
	1.00
	
	
	
	

	DIFS
	0.86
	0.79
	0.83
	0.83
	0.85
	0.77
	0.87
	1.00
	
	
	

	TRSG
	0.75
	0.63
	0.78
	0.77
	0.75
	0.63
	0.78
	0.40
	1.00
	
	

	TRUG
	0.88
	0.82
	0.85
	0.85
	0.87
	0.81
	0.85
	0.89
	0.52
	1.00
	

	TRUD
	0.90
	0.81
	0.88
	0.88
	0.90
	0.80
	0.90
	0.91
	0.59
	0.96
	1.00


School index correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.91
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.90
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.99
	0.89
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.90
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.90
	0.99
	0.88
	0.89
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.89
	0.98
	0.97
	0.97
	0.87
	1.00
	
	
	
	

	DIFS
	0.88
	0.83
	0.86
	0.85
	0.87
	0.81
	0.89
	1.00
	
	
	

	TRSG
	0.79
	0.68
	0.81
	0.81
	0.80
	0.68
	0.81
	0.47
	1.00
	
	

	TRUG
	0.89
	0.85
	0.86
	0.86
	0.88
	0.84
	0.86
	0.90
	0.56
	1.00
	

	TRUD
	0.91
	0.85
	0.90
	0.90
	0.92
	0.85
	0.92
	0.93
	0.65
	0.95
	1.00


Since school ranking correlations and school index correlations yield quite similar correlation matrices, only school ranking correlations are presented for the following cohorts.

Math Cohort 2
Year 2008-2009 Grade 4-5

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.97
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.97
	0.96
	0.95
	1.00
	
	
	
	

	DIFS
	0.86
	0.84
	0.85
	0.84
	0.86
	1.00
	
	
	

	TRSG
	0.76
	0.79
	0.77
	0.78
	0.81
	0.43
	1.00
	
	

	TRUG
	0.86
	0.82
	0.83
	0.84
	0.83
	0.89
	0.53
	1.00
	

	TRUD
	0.91
	0.88
	0.89
	0.90
	0.91
	0.92
	0.63
	0.95
	1.00


Math Cohort 2
Year 2009-2010 Grade 5-6

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.98
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.97
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.96
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.96
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.95
	0.98
	0.96
	0.95
	0.96
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.95
	0.97
	0.96
	0.98
	0.93
	1.00
	
	
	
	

	DIFS
	0.81
	0.83
	0.79
	0.75
	0.76
	0.77
	0.76
	1.00
	
	
	

	TRSG
	0.82
	0.80
	0.83
	0.85
	0.86
	0.79
	0.88
	0.43
	1.00
	
	

	TRUG
	0.86
	0.88
	0.84
	0.82
	0.83
	0.84
	0.82
	0.90
	0.59
	1.00
	

	TRUD
	0.89
	0.90
	0.87
	0.85
	0.85
	0.84
	0.87
	0.93
	0.62
	0.97
	1.00


Math Cohort 3
Year 2008-2009 Grade 5-6

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.99
	0.99
	1.00
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.97
	0.96
	0.96
	1.00
	
	
	
	

	DIFS
	0.88
	0.85
	0.82
	0.84
	0.83
	1.00
	
	
	

	TRSG
	0.78
	0.81
	0.84
	0.82
	0.85
	0.51
	1.00
	
	

	TRUG
	0.92
	0.89
	0.87
	0.89
	0.86
	0.95
	0.59
	1.00
	

	TRUD
	0.94
	0.92
	0.90
	0.92
	0.89
	0.96
	0.64
	0.98
	1.00


Math Cohort 3
Year 2009-2010 Grade 6-7

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.91
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.91
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.99
	0.89
	1.00
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.86
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.91
	1.00
	0.92
	0.89
	0.86
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.93
	0.98
	0.98
	0.96
	0.92
	1.00
	
	
	
	

	DIFS
	0.92
	0.84
	0.91
	0.91
	0.89
	0.83
	0.90
	1.00
	
	
	

	TRSG
	0.80
	0.77
	0.81
	0.81
	0.82
	0.78
	0.84
	0.57
	1.00
	
	

	TRUG
	0.93
	0.84
	0.92
	0.92
	0.90
	0.83
	0.89
	0.98
	0.59
	1.00
	

	TRUD
	0.92
	0.83
	0.91
	0.92
	0.90
	0.82
	0.90
	0.97
	0.60
	0.98
	1.00


Math Cohort 4
Year 2008-2009 Grade 6-7

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	1.00
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	1.00
	1.00
	
	
	
	
	
	

	OLS1
	1.00
	0.99
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.99
	0.99
	0.99
	0.98
	1.00
	
	
	
	

	DIFS
	0.91
	0.90
	0.90
	0.91
	0.91
	1.00
	
	
	

	TRSG
	0.94
	0.94
	0.94
	0.94
	0.95
	0.77
	1.00
	
	

	TRUG
	0.89
	0.88
	0.88
	0.90
	0.89
	0.96
	0.77
	1.00
	

	TRUD
	0.94
	0.93
	0.93
	0.94
	0.93
	0.97
	0.82
	0.99
	1.00


Math Cohort 4
Year 2009-2010 Grade 7-8

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.94
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	1.00
	0.94
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.99
	0.94
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.90
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.95
	0.99
	0.94
	0.94
	0.92
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.92
	0.97
	0.96
	0.96
	0.91
	1.00
	
	
	
	

	DIFS
	0.81
	0.73
	0.80
	0.80
	0.83
	0.78
	0.80
	1.00
	
	
	

	TRSG
	0.78
	0.76
	0.79
	0.79
	0.76
	0.72
	0.83
	0.38
	1.00
	
	

	TRUG
	0.95
	0.88
	0.95
	0.93
	0.95
	0.89
	0.96
	0.82
	0.77
	1.00
	

	TRUD
	0.95
	0.87
	0.95
	0.94
	0.96
	0.89
	0.96
	0.83
	0.75
	0.99
	1.00


Results for Reading

Reading Cohort 1
Year 2008-2009 Grade 3-4

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.99
	0.98
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.95
	0.95
	0.96
	1.00
	
	
	
	

	DIFS
	0.66
	0.61
	0.61
	0.64
	0.72
	1.00
	
	
	

	TRSG
	0.91
	0.93
	0.92
	0.92
	0.90
	0.40
	1.00
	
	

	TRUG
	0.82
	0.78
	0.77
	0.81
	0.83
	0.86
	0.65
	1.00
	

	TRUD
	0.79
	0.75
	0.75
	0.78
	0.82
	0.93
	0.60
	0.97
	1.00


Reading Cohort 1
Year 2009-2010 Grade 4-5

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.89
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.97
	0.89
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.90
	0.96
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.91
	0.98
	0.88
	0.90
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.93
	0.83
	0.95
	0.94
	0.92
	0.82
	1.00
	
	
	
	

	DIFS
	0.78
	0.76
	0.72
	0.74
	0.76
	0.76
	0.72
	1.00
	
	
	

	TRSG
	0.76
	0.64
	0.81
	0.76
	0.74
	0.63
	0.83
	0.34
	1.00
	
	

	TRUG
	0.52
	0.53
	0.44
	0.43
	0.47
	0.51
	0.38
	0.77
	0.20
	1.00
	

	TRUD
	0.51
	0.53
	0.43
	0.44
	0.48
	0.52
	0.38
	0.82
	0.16
	0.97
	1.00


Reading Cohort 2
Year 2008-2009 Grade 4-5

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.97
	1.00
	
	
	
	
	
	

	OLS1
	0.97
	0.95
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.96
	0.94
	0.94
	1.00
	
	
	
	

	DIFS
	0.86
	0.83
	0.82
	0.80
	0.87
	1.00
	
	
	

	TRSG
	0.90
	0.90
	0.89
	0.91
	0.92
	0.70
	1.00
	
	

	TRUG
	0.62
	0.57
	0.56
	0.55
	0.54
	0.79
	0.48
	1.00
	

	TRUD
	0.64
	0.59
	0.59
	0.59
	0.58
	0.83
	0.51
	0.97
	1.00


Reading Cohort 2
Year 2009-2010 Grade 5-6

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.87
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.87
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.99
	0.87
	0.97
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.86
	0.97
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.89
	0.96
	0.87
	0.91
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.83
	0.98
	0.96
	0.97
	0.85
	1.00
	
	
	
	

	DIFS
	0.46
	0.70
	0.48
	0.47
	0.45
	0.66
	0.41
	1.00
	
	
	

	TRSG
	0.90
	0.68
	0.90
	0.89
	0.91
	0.72
	0.94
	0.16
	1.00
	
	

	TRUG
	0.55
	0.78
	0.54
	0.55
	0.53
	0.72
	0.46
	0.86
	0.27
	1.00
	

	TRUD
	0.82
	0.91
	0.84
	0.82
	0.81
	0.89
	0.81
	0.79
	0.65
	0.78
	1.00


Reading Cohort 3
Year 2008-2009 Grade 5-6

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS1
	0.97
	0.97
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.98
	0.98
	0.98
	1.00
	
	
	
	

	DIFS
	0.54
	0.54
	0.47
	0.46
	0.49
	1.00
	
	
	

	TRSG
	0.92
	0.93
	0.95
	0.96
	0.95
	0.26
	1.00
	
	

	TRUG
	0.60
	0.60
	0.56
	0.54
	0.54
	0.95
	0.36
	1.00
	

	TRUD
	0.80
	0.80
	0.78
	0.76
	0.76
	0.88
	0.61
	0.92
	1.00


Reading Cohort 3
Year 2009-2010 Grade 6-7

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.77
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.72
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.96
	0.72
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.76
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.75
	0.99
	0.71
	0.71
	0.75
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.70
	0.97
	0.97
	0.96
	0.69
	1.00
	
	
	
	

	DIFS
	0.80
	0.71
	0.72
	0.74
	0.78
	0.70
	0.78
	1.00
	
	
	

	TRSG
	0.91
	0.68
	0.94
	0.92
	0.91
	0.66
	0.94
	0.61
	1.00
	
	

	TRUG
	0.52
	0.46
	0.44
	0.46
	0.50
	0.45
	0.49
	0.85
	0.32
	1.00
	

	TRUD
	0.77
	0.63
	0.71
	0.70
	0.74
	0.61
	0.75
	0.96
	0.62
	0.90
	1.00


Reading Cohort 4
Year 2008-2009 Grade 6-7

School ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.98
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.98
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.98
	0.97
	0.98
	0.97
	1.00
	
	
	
	

	DIFS
	0.80
	0.75
	0.76
	0.78
	0.83
	1.00
	
	
	

	TRSG
	0.88
	0.92
	0.91
	0.88
	0.89
	0.53
	1.00
	
	

	TRUG
	0.67
	0.61
	0.62
	0.64
	0.71
	0.94
	0.42
	1.00
	

	TRUD
	0.76
	0.72
	0.73
	0.74
	0.82
	0.97
	0.56
	0.96
	1.00


Reading Cohort 4
Year 2009-2010 Grade 7-8

School ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.94
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.91
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.97
	0.90
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.91
	0.97
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.93
	0.99
	0.91
	0.90
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.95
	0.84
	0.92
	0.92
	0.93
	0.84
	1.00
	
	
	
	

	DIFS
	0.58
	0.55
	0.50
	0.53
	0.50
	0.56
	0.61
	1.00
	
	
	

	TRSG
	0.75
	0.63
	0.80
	0.78
	0.79
	0.63
	0.79
	0.09
	1.00
	
	

	TRUG
	0.60
	0.58
	0.51
	0.51
	0.49
	0.57
	0.59
	0.91
	0.13
	1.00
	

	TRUD
	0.76
	0.67
	0.68
	0.70
	0.70
	0.67
	0.80
	0.90
	0.41
	0.87
	1.00


School Intraclass Correlation

Year 2008-2009

	
	Math
	
	Reading

	
	Cohort 

1
	Cohort 

2
	Cohort 

3
	Cohort 

4
	
	Cohort 

1
	Cohort 

2
	Cohort 

3
	Cohort 

4

	QRG1
	0.37
	0.36
	0.28
	0.34
	
	0.31
	0.27
	0.21
	0.18

	ConD
	0.37
	0.36
	0.27
	0.34
	
	0.32
	0.27
	0.20
	0.19

	ConZ
	0.37
	0.36
	0.26
	0.34
	
	0.32
	0.27
	0.22
	0.18

	OLS1
	0.38
	0.35
	0.26
	0.34
	
	0.31
	0.27
	0.23
	0.18

	OLSS
	0.36
	0.36
	0.27
	0.35
	
	0.30
	0.28
	0.24
	0.18

	DIFS
	0.36
	0.34
	0.26
	0.24
	
	0.26
	0.25
	0.27
	0.16

	TRSG
	0.37
	0.41
	0.31
	0.43
	
	0.38
	0.27
	0.25
	0.22

	TRUG
	0.31
	0.29
	0.24
	0.19
	
	0.25
	0.22
	0.28
	0.16

	TRUD
	0.32
	0.31
	0.24
	0.22
	
	0.26
	0.23
	0.24
	0.17

	# of School

	103
	102
	27
	28
	
	103
	100
	27
	27

	# Mean
	55.23
	54.27
	206.19
	206.82
	
	54.47
	48.03
	176.19
	187.96

	# SD
	15.61
	13.91
	76.78
	91.74
	
	10.38
	12.53
	30.27
	28.97


Year 2009-2010

	
	Math
	
	Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4
	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	QRG1
	0.35
	0.26
	0.28
	0.25
	
	0.24
	0.19
	0.19
	0.16

	QRG2
	0.34
	0.26
	0.27
	0.28
	
	0.24
	0.19
	0.17
	0.15

	ConD
	0.34
	0.25
	0.28
	0.25
	
	0.24
	0.19
	0.20
	0.17

	ConZ
	0.35
	0.26
	0.28
	0.26
	
	0.24
	0.20
	0.20
	0.17

	OLS1
	0.34
	0.27
	0.27
	0.25
	
	0.24
	0.19
	0.20
	0.16

	OLS2
	0.34
	0.28
	0.27
	0.28
	
	0.25
	0.20
	0.18
	0.14

	OLSS
	0.35
	0.28
	0.27
	0.24
	
	0.23
	0.20
	0.18
	0.16

	DIFS
	0.33
	0.28
	0.22
	0.20
	
	0.21
	0.19
	0.14
	0.14

	TRSG
	0.40
	0.31
	0.37
	0.40
	
	0.26
	0.23
	0.21
	0.20

	TRUG
	0.26
	0.24
	0.19
	0.21
	
	0.21
	0.17
	0.13
	0.14

	TRUD
	0.30
	0.26
	0.20
	0.21
	
	0.23
	0.17
	0.14
	0.13

	# of School
	103
	27
	27
	28
	
	103
	27
	27
	27

	# Mean
	55.40
	205.22
	205.07
	205.57
	
	54.61
	181.37
	175.44
	188.63

	# SD
	15.17
	73.19
	76.85
	93.65
	
	15.48
	73.50
	82.69
	90.40


Year to Year Reliability of School Effectiveness

Between 2008-2009 and 2009-2010
	
	
	Math
	
	
	
	Reading
	

	
	Grade 5
	Grade 6
	Grade 7
	
	Grade 5
	Grade 6
	Grade 7

	QRG1
	0.53
	0.77
	0.60
	
	0.33
	0.74
	0.37

	ConD
	0.53
	0.77
	0.61
	
	0.39
	0.72
	0.43

	ConZ
	0.55
	0.76
	0.61
	
	0.41
	0.72
	0.43

	OLS1
	0.58
	0.76
	0.63
	
	0.37
	0.76
	0.44

	OLSS
	0.56
	0.78
	0.62
	
	0.46
	0.79
	0.28

	DIFS
	0.48
	0.77
	0.30
	
	0.25
	0.86
	-0.15

	TRSG
	0.79
	0.86
	0.90
	
	0.61
	0.81
	0.53

	TRUG
	0.52
	0.75
	0.23
	
	0.31
	0.88
	-0.20

	TRUD
	0.53
	0.73
	0.31
	
	0.30
	0.89
	-0.21

	
	
	
	
	
	
	
	

	# of School
	101
	27
	27
	
	99
	27
	27


Model Comparison at the Teacher Level

Similar to how we calculated the school effect, the individual growth scores on each content area were aggregated at the teacher level to measure every teacher’s effectiveness (i.e., producing a teacher index). Teachers were also rank-ordered based on these growth scores. The teacher indices and teacher rankings in a single year were then correlated to evaluate the consistency of the teacher performance under different VAM models. Given the similar pattern to that found for the growth indices, only teacher rankings were summarized in the following tables. In general, teacher rankings are highly correlated among all the models. The modeling results for the teachers’ effectiveness in a single year are quite similar to those for the previously reported school effectiveness.
The ICC was also employed to investigate the common variance among students’ growth that was attributable to the teacher effect. Similar to the school effect, the ICCs for Reading are smaller than those for Math.
The stability (reliability) was also used to evaluate teacher's effectiveness in three grades across years. These correlations are reasonably consistent, although TRSG has the highest or ties for the highest reliability in each grade and DIFS, TRUG and TRUD tend to have lower reliability indices, particularly in reading. 

Math Cohort 1
Year 2009-2010 Grade 3-4
Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.97
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.96
	0.96
	0.96
	1.00
	
	
	
	

	DIFS
	0.82
	0.80
	0.80
	0.79
	0.82
	1.00
	
	
	

	TRSG
	0.82
	0.84
	0.83
	0.84
	0.87
	0.49
	1.00
	
	

	TRUG
	0.60
	0.58
	0.55
	0.55
	0.56
	0.79
	0.37
	1.00
	

	TRUD
	0.61
	0.59
	0.57
	0.56
	0.58
	0.83
	0.34
	0.96
	1.00


Math Cohort 1
Year 2009-2010 Grade 4-5
Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.90
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.89
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.91
	0.97
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.91
	0.98
	0.88
	0.89
	0.92
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.88
	0.96
	0.95
	0.95
	0.86
	1.00
	
	
	
	

	DIFS
	0.77
	0.73
	0.73
	0.74
	0.74
	0.71
	0.74
	1.00
	
	
	

	TRSG
	0.77
	0.68
	0.79
	0.78
	0.79
	0.69
	0.83
	0.29
	1.00
	
	

	TRUG
	0.74
	0.71
	0.69
	0.70
	0.75
	0.74
	0.68
	0.77
	0.44
	1.00
	

	TRUD
	0.80
	0.75
	0.76
	0.77
	0.81
	0.78
	0.76
	0.81
	0.53
	0.94
	1.00


Math Cohort 2
Year 2008-2009 Grade 4-5

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.96
	0.97
	1.00
	
	
	
	
	

	OLSS
	0.95
	0.94
	0.94
	0.95
	1.00
	
	
	
	

	DIFS
	0.80
	0.77
	0.77
	0.74
	0.79
	1.00
	
	
	

	TRSG
	0.74
	0.76
	0.75
	0.80
	0.81
	0.33
	1.00
	
	

	TRUG
	0.75
	0.72
	0.72
	0.74
	0.71
	0.77
	0.49
	1.00
	

	TRUD
	0.79
	0.77
	0.76
	0.78
	0.78
	0.79
	0.57
	0.94
	1.00


Math Cohort 2
Year 2009-2010 Grade 5-6

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.97
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.96
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.97
	0.93
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.96
	0.93
	0.97
	0.97
	1.00
	
	
	
	
	
	

	OLS2
	0.91
	0.94
	0.91
	0.91
	0.96
	1.00
	
	
	
	
	

	OLSS
	0.90
	0.87
	0.92
	0.93
	0.96
	0.92
	1.00
	
	
	
	

	DIFS
	0.64
	0.69
	0.63
	0.62
	0.69
	0.77
	0.66
	1.00
	
	
	

	TRSG
	0.71
	0.63
	0.74
	0.75
	0.74
	0.62
	0.79
	0.11
	1.00
	
	

	TRUG
	0.72
	0.77
	0.71
	0.69
	0.76
	0.82
	0.72
	0.90
	0.27
	1.00
	

	TRUD
	0.73
	0.77
	0.73
	0.74
	0.81
	0.86
	0.79
	0.92
	0.35
	0.95
	1.00


Math Cohort 3
Year 2008-2009 Grade 5-6

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.98
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.95
	0.96
	0.96
	0.97
	1.00
	
	
	
	

	DIFS
	0.80
	0.78
	0.77
	0.81
	0.81
	1.00
	
	
	

	TRSG
	0.76
	0.78
	0.79
	0.77
	0.80
	0.33
	1.00
	
	

	TRUG
	0.89
	0.88
	0.86
	0.89
	0.88
	0.91
	0.56
	1.00
	

	TRUD
	0.88
	0.87
	0.87
	0.90
	0.90
	0.95
	0.55
	0.97
	1.00


Math Cohort 3
Year 2009-2010 Grade 6-7

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.91
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.90
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.90
	0.97
	0.97
	1.00
	
	
	
	
	
	

	OLS2
	0.90
	0.99
	0.89
	0.89
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.94
	0.84
	0.93
	0.93
	0.93
	0.81
	1.00
	
	
	
	

	DIFS
	0.73
	0.74
	0.70
	0.69
	0.67
	0.69
	0.69
	1.00
	
	
	

	TRSG
	0.72
	0.59
	0.75
	0.75
	0.76
	0.60
	0.82
	0.20
	1.00
	
	

	TRUG
	0.74
	0.77
	0.72
	0.72
	0.71
	0.75
	0.67
	0.87
	0.30
	1.00
	

	TRUD
	0.76
	0.78
	0.73
	0.74
	0.73
	0.76
	0.69
	0.86
	0.32
	0.98
	1.00


Math Cohort 4
Year 2008-2009 Grade 6-7

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.99
	0.98
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.98
	0.97
	0.96
	1.00
	
	
	
	

	DIFS
	0.75
	0.74
	0.73
	0.75
	0.73
	1.00
	
	
	

	TRSG
	0.81
	0.83
	0.83
	0.80
	0.85
	0.32
	1.00
	
	

	TRUG
	0.76
	0.74
	0.74
	0.76
	0.72
	0.93
	0.36
	1.00
	

	TRUD
	0.79
	0.77
	0.77
	0.79
	0.75
	0.92
	0.41
	0.98
	1.00


Math Cohort 4
Year 2009-2010 Grade 7-8

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.93
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.93
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.93
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.92
	0.97
	0.97
	1.00
	
	
	
	
	
	

	OLS2
	0.90
	0.98
	0.90
	0.90
	0.92
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.89
	0.95
	0.94
	0.96
	0.88
	1.00
	
	
	
	

	DIFS
	0.81
	0.82
	0.79
	0.79
	0.82
	0.84
	0.80
	1.00
	
	
	

	TRSG
	0.65
	0.53
	0.67
	0.65
	0.63
	0.48
	0.71
	0.21
	1.00
	
	

	TRUG
	0.90
	0.82
	0.90
	0.89
	0.87
	0.77
	0.90
	0.74
	0.69
	1.00
	

	TRUD
	0.91
	0.86
	0.91
	0.91
	0.90
	0.83
	0.93
	0.82
	0.62
	0.96
	1.00


Results for Reading

Reading Cohort 1
Year 2008-2009 Grade 3-4

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.97
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.96
	0.96
	0.96
	0.96
	1.00
	
	
	
	

	DIFS
	0.82
	0.80
	0.80
	0.79
	0.82
	1.00
	
	
	

	TRSG
	0.82
	0.84
	0.83
	0.84
	0.87
	0.49
	1.00
	
	

	TRUG
	0.60
	0.58
	0.55
	0.55
	0.56
	0.79
	0.37
	1.00
	

	TRUD
	0.61
	0.59
	0.57
	0.56
	0.58
	0.83
	0.34
	0.96
	1.00


Reading Cohort 1
Year 2009-2010 Grade 4-5

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.93
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.98
	0.91
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.96
	0.89
	0.97
	1.00
	
	
	
	
	
	
	

	OLS1
	0.96
	0.89
	0.96
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.90
	0.96
	0.89
	0.91
	0.92
	1.00
	
	
	
	
	

	OLSS
	0.93
	0.84
	0.94
	0.92
	0.93
	0.84
	1.00
	
	
	
	

	DIFS
	0.73
	0.71
	0.70
	0.72
	0.71
	0.72
	0.73
	1.00
	
	
	

	TRSG
	0.76
	0.67
	0.79
	0.77
	0.79
	0.67
	0.83
	0.37
	1.00
	
	

	TRUG
	0.46
	0.47
	0.44
	0.43
	0.42
	0.43
	0.35
	0.56
	0.34
	1.00
	

	TRUD
	0.45
	0.47
	0.42
	0.44
	0.42
	0.45
	0.36
	0.67
	0.28
	0.94
	1.00


Reading Cohort 2
Year 2008-2009 Grade 4-5

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.96
	0.97
	1.00
	
	
	
	
	

	OLSS
	0.95
	0.94
	0.94
	0.95
	1.00
	
	
	
	

	DIFS
	0.80
	0.77
	0.77
	0.74
	0.79
	1.00
	
	
	

	TRSG
	0.74
	0.76
	0.75
	0.80
	0.81
	0.33
	1.00
	
	

	TRUG
	0.75
	0.72
	0.72
	0.74
	0.71
	0.77
	0.49
	1.00
	

	TRUD
	0.79
	0.77
	0.76
	0.78
	0.78
	0.79
	0.57
	0.94
	1.00


Reading Cohort 2
Year 2009-2010 Grade 5-6

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.90
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.88
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.89
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.90
	0.97
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.88
	0.97
	0.85
	0.89
	0.91
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.85
	0.97
	0.97
	0.97
	0.85
	1.00
	
	
	
	

	DIFS
	0.39
	0.49
	0.36
	0.39
	0.36
	0.47
	0.33
	1.00
	
	
	

	TRSG
	0.90
	0.76
	0.90
	0.89
	0.91
	0.77
	0.95
	0.07
	1.00
	
	

	TRUG
	0.40
	0.51
	0.37
	0.36
	0.37
	0.47
	0.33
	0.73
	0.19
	1.00
	

	TRUD
	0.73
	0.73
	0.71
	0.73
	0.72
	0.73
	0.73
	0.72
	0.59
	0.67
	1.00


Reading Cohort 3
Year 2008-2009 Grade 5-6

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.98
	0.98
	0.98
	1.00
	
	
	
	
	

	OLSS
	0.95
	0.96
	0.96
	0.97
	1.00
	
	
	
	

	DIFS
	0.80
	0.78
	0.77
	0.81
	0.81
	1.00
	
	
	

	TRSG
	0.76
	0.78
	0.79
	0.77
	0.80
	0.33
	1.00
	
	

	TRUG
	0.89
	0.88
	0.86
	0.89
	0.88
	0.91
	0.56
	1.00
	

	TRUD
	0.88
	0.87
	0.87
	0.90
	0.90
	0.95
	0.55
	0.97
	1.00


Reading Cohort 3
Year 2009-2010 Grade 6-7

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.85
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.83
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.98
	0.83
	0.99
	1.00
	
	
	
	
	
	
	

	OLS1
	0.99
	0.84
	0.98
	0.99
	1.00
	
	
	
	
	
	

	OLS2
	0.83
	0.97
	0.81
	0.82
	0.84
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.79
	0.98
	0.97
	0.97
	0.78
	1.00
	
	
	
	

	DIFS
	0.72
	0.72
	0.69
	0.70
	0.71
	0.70
	0.71
	1.00
	
	
	

	TRSG
	0.90
	0.70
	0.92
	0.91
	0.90
	0.68
	0.95
	0.53
	1.00
	
	

	TRUG
	0.44
	0.43
	0.40
	0.37
	0.40
	0.39
	0.41
	0.79
	0.28
	1.00
	

	TRUD
	0.63
	0.60
	0.60
	0.59
	0.61
	0.57
	0.63
	0.93
	0.49
	0.86
	1.00


Reading Cohort 4
Year 2008-2009 Grade 6-7

Teacher ranking correlation

	
	QRG1
	ConD
	ConZ
	OLS1
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	

	ConD
	0.99
	1.00
	
	
	
	
	
	
	

	ConZ
	0.99
	0.99
	1.00
	
	
	
	
	
	

	OLS1
	0.99
	0.98
	0.99
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.98
	0.97
	0.96
	1.00
	
	
	
	

	DIFS
	0.75
	0.74
	0.73
	0.75
	0.73
	1.00
	
	
	

	TRSG
	0.81
	0.83
	0.83
	0.80
	0.85
	0.32
	1.00
	
	

	TRUG
	0.76
	0.74
	0.74
	0.76
	0.72
	0.93
	0.36
	1.00
	

	TRUD
	0.79
	0.77
	0.77
	0.79
	0.75
	0.92
	0.41
	0.98
	1.00


Reading Cohort 4
Year 2009-2010 Grade 7-8

Teacher ranking correlation

	
	QRG1
	QRG2
	ConD
	ConZ
	OLS1
	OLS2
	OLSS
	DIFS
	TRSG
	TRUG
	TRUD

	QRG1
	1.00
	
	
	
	
	
	
	
	
	
	

	QRG2
	0.92
	1.00
	
	
	
	
	
	
	
	
	

	ConD
	0.99
	0.89
	1.00
	
	
	
	
	
	
	
	

	ConZ
	0.97
	0.88
	0.98
	1.00
	
	
	
	
	
	
	

	OLS1
	0.98
	0.89
	0.98
	0.98
	1.00
	
	
	
	
	
	

	OLS2
	0.93
	0.98
	0.90
	0.91
	0.92
	1.00
	
	
	
	
	

	OLSS
	0.97
	0.88
	0.97
	0.95
	0.96
	0.89
	1.00
	
	
	
	

	DIFS
	0.36
	0.44
	0.34
	0.34
	0.32
	0.43
	0.39
	1.00
	
	
	

	TRSG
	0.91
	0.80
	0.92
	0.90
	0.93
	0.82
	0.94
	0.13
	1.00
	
	

	TRUG
	0.41
	0.47
	0.37
	0.34
	0.35
	0.45
	0.43
	0.87
	0.23
	1.00
	

	TRUD
	0.58
	0.61
	0.55
	0.54
	0.55
	0.61
	0.62
	0.91
	0.42
	0.90
	1.00


Teacher Intraclass Correlation

Year 2008-2009

	
	Math
	
	Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4
	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	QRG1
	0.48
	0.44
	0.39
	0.44
	
	0.42
	0.37
	0.28
	0.26

	ConD
	0.47
	0.44
	0.38
	0.43
	
	0.43
	0.37
	0.28
	0.28

	ConZ
	0.47
	0.45
	0.38
	0.44
	
	0.43
	0.38
	0.31
	0.28

	OLS1
	0.48
	0.45
	0.39
	0.45
	
	0.42
	0.37
	0.31
	0.27

	OLSS
	0.47
	0.45
	0.41
	0.43
	
	0.42
	0.39
	0.32
	0.26

	DIFS
	0.44
	0.41
	0.38
	0.40
	
	0.37
	0.34
	0.29
	0.23

	TRSG
	0.55
	0.60
	0.51
	0.57
	
	0.53
	0.42
	0.37
	0.35

	TRUG
	0.41
	0.36
	0.33
	0.35
	
	0.35
	0.34
	0.31
	0.23

	TRUD
	0.42
	0.40
	0.35
	0.37
	
	0.36
	0.33
	0.28
	0.24

	# of Teacher

	292
	262
	96
	120
	
	268
	107
	122
	122

	# Mean
	19.48
	21.13
	57.99
	48.26
	
	21.29
	51.79
	45.39
	47.18

	# SD
	15.66
	14.00
	82.32
	89.14
	
	14.43
	31.78
	25.62
	26.90


Teacher Intraclass Correlation

Year 2009-2010

	
	Math
	
	Reading

	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4
	
	Cohort 1
	Cohort 2
	Cohort 3
	Cohort 4

	QRG1
	0.44
	0.35
	0.38
	0.36
	
	0.33
	0.29
	0.30
	0.24

	QRG2
	0.42
	0.35
	0.38
	0.38
	
	0.32
	0.27
	0.25
	0.22

	ConD
	0.43
	0.36
	0.37
	0.36
	
	0.34
	0.29
	0.31
	0.26

	ConZ
	0.43
	0.36
	0.38
	0.37
	
	0.34
	0.31
	0.31
	0.26

	OLS1
	0.44
	0.38
	0.38
	0.37
	
	0.34
	0.30
	0.31
	0.25

	OLS2
	0.42
	0.38
	0.39
	0.39
	
	0.33
	0.29
	0.26
	0.21

	OLSS
	0.44
	0.40
	0.38
	0.36
	
	0.34
	0.28
	0.28
	0.25

	DIFS
	0.40
	0.40
	0.35
	0.32
	
	0.30
	0.23
	0.23
	0.20

	TRSG
	0.59
	0.50
	0.59
	0.57
	
	0.42
	0.34
	0.34
	0.34

	TRUG
	0.36
	0.32
	0.31
	0.31
	
	0.31
	0.20
	0.22
	0.20

	TRUD
	0.40
	0.36
	0.32
	0.31
	
	0.32
	0.22
	0.23
	0.19

	# of Teacher
	306
	283
	94
	103
	
	291
	91
	97
	95

	# Mean
	18.33
	16.97
	50.61
	49.27
	
	19.33
	53.81
	48.84
	53.61

	# SD
	8.99
	9.24
	34.50
	38.35
	
	12.11
	33.19
	30.60
	34.49


Year to Year Reliability of Teacher Effectiveness

Between 2008-2009 and 2009-2010
	
	
	Math
	
	
	
	Reading
	

	
	Grade 5
	Grade 6
	Grade 7
	
	Grade 5
	Grade 6
	Grade 7

	QRG1
	0.42
	0.73
	0.50
	
	0.28
	0.51
	0.61

	ConD
	0.44
	0.73
	0.52
	
	0.31
	0.53
	0.63

	ConZ
	0.46
	0.74
	0.56
	
	0.36
	0.53
	0.68

	OLS1
	0.47
	0.75
	0.55
	
	0.34
	0.49
	0.67

	OLSS
	0.43
	0.72
	0.52
	
	0.32
	0.58
	0.58

	DIFS
	0.42
	0.65
	0.50
	
	0.13
	0.08
	0.30

	TRSG
	0.61
	0.82
	0.73
	
	0.42
	0.71
	0.68

	TRUG
	0.36
	0.58
	0.53
	
	0.22
	0.01
	0.34

	TRUD
	0.40
	0.62
	0.50
	
	0.20
	0.10
	0.29

	
	
	
	
	
	
	
	

	# of Teacher
	177
	69
	82
	
	185
	57
	55


Comparison between School and Teacher Effect

As can be seen from the following two diagrams, the conclusions regarding the school effectiveness and teacher effectiveness (i.e., ICC) obtained from various models are very similar and the school effect is almost always smaller than the teacher effect. This makes intuitive sense in that schools influence the students through teachers who actually have a direct influence on students’ academic growth. Besides that, it is also noticed that the effect on growth measures obtained from TRSG are the largest among all the models, which may be due to the fact that this model rewards both students’ growth and their previous academic performance levels.
Year 2008-2009
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Year 2009-2010
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Figure 1 Comparison between School and Teacher Effectiveness (ICC)

Conclusion

Nine VAM approaches for Year 2008-2009 and eleven approaches for Year 2009-2010 were explored in the current study, none of which require vertical scaling. These models can be generally categorized into three types. The first type of models, including QRG1, QRG2, ConD, ConZ, provides normative information about students’ academic growth and can be used to compare students across years and content areas. OLS1, OLS2, and OLSS are based on ordinary least squares regression, with OLSS using spline scores instead of raw scale scores. The advantages of using spline scores are that they are robust to the violation of the homogeneity assumption and they facilitate the interpretation of academic progress
. The first two types of models can also be considered as conditional normative growth models (Castellano, 2011). The remaining models, DIFS, TRSG, TRUG, and TRUD are models which employ a look-up table to calculate students’ academic growth across years. The look-up table used by the DIFS model is based on the spline scores, which is continuous within the score range of the dependent variable. The transition models such as TRSG, TRUG, and TRUD use value tables which adopt certain numbers that represent the value system of the policy-makers. 

The results of the current analysis show that the inter-correlations among the growth scores obtained from normative growth models and OLS based models are high and all types of growth scores display marked unidimensionality for each grade and content combination, although they still show marked differences in some of their results. Among all the models investigated in the study, the transition models show lower factor loadings in Principle Axis Factoring.

With regard to the relationship with background information, the correlations between TRSG and pre- and post-tests are strongest among all the models, with the correlation between TRSG and pretest oscillating around 0.5 and that between TRSG and posttest varying around 0.8. Excluding TRSG, the correlations between pretest and growth measures are low for regression-based models and medium for transition models whereas the relationship reverses in terms of the correlations between posttests and regression- or transition-based growth measures.

In addition, the correlations between subscores and growth measures are between low to medium. And the correlation between the growth measures and students’ background variables such as gender, race, FARMs, accommodation, and English proficiency levels are very low. However, students’ growth in reading tends to be slightly more correlated with FARMs and race than those in math. 

In terms of the school effect, school ranking correlations as well as ICC values were used to evaluate the reliability of the outcomes. In general, school rankings are highly correlated among all the VAM models, although several transition matrix models do not inter-correlate well. However, as the grade level increases, the correlations among the rankings decrease considerably with some inter-correlations becoming very low. Results from the ICCs reflect that this index is greatly impacted by the number of schools involved in the analysis. In general, the ICCs for Reading are smaller than those for Math. In addition, correlations across years for the same schools were used to evaluate the test-retest reliability of the school effectiveness. Three available grades show dissimilar levels of stability in both Math and Reading. Among the cross-year correlations, TRSG generally returns the highest reliability across grades and content areas, whereas DIFS, TRUG and TRUD produce lower reliability indices, and even show negative correlations of the growth reliability in Reading. 
Similar methods were used to analyze the teacher effect and similar results are found in terms of the reliability of teachers’ effectiveness. In general, teacher rankings are highly correlated among all the models. And the ICCs for Reading are smaller than those for Math. The teacher effectiveness in Math was also found to have higher stability (reliability) than in Reading. All the models produce positive reliability indices across grades and content areas. While TRSG shows the highest values, DIFS, TRUG and TRUD produce lower reliability indices, particularly in Reading. 
When comparing the teacher effect to the school effect, it is noticed that the school effectiveness and teacher effectiveness obtained from various models are very similar. However, the school effect is almost always smaller than the teacher effect. This is reasonable in the sense that teachers have a direct influence on their students while school influence students through specific teachers. Unfortunately, the teacher’s seem to have a greater effect on student growth but it is not especially reliable for the teachers when they are observed across two growth periods.  Besides that, it is also noticed that the growth measures obtained from TRSG are the largest among all the models, which may result from the fact that this model awards both students’ growth and their previous academic performance levels.  

ICC was employed as an indicator of school effectiveness and teacher effectiveness. The influence of sample size on ICC could be a result of the variation of school and teacher performance. An additional analysis was conducted to investigate the relationship between the magnitude of ICC and the variability of the teachers. The teachers in Math Cohort 1 for Year 2008-2009 were used as an example. Teachers were ranked in terms of their aggregated growth scores obtained from the nine models. The 10% to 50% least effective teachers were dropped out sequentially and the ICC was reanalyzed based on the new sample. The new ICC values were compared with the original values (the 100 % row), as is shown in the table below. 

	Teacher ICC values for Math Cohort 1 in Year 2008-2009

	Percentile
	QRG1
	COND
	CONZ
	OLS1
	OLSS1
	DIFS
	TRSG
	TRUG
	TRUD

	50
	0.10
	0.10
	0.11
	0.11
	0.11
	0.13
	0.09
	0.09
	0.10

	60
	0.11
	0.11
	0.12
	0.12
	0.12
	0.13
	0.12
	0.10
	0.11

	70
	0.13
	0.13
	0.14
	0.14
	0.15
	0.14
	0.15
	0.11
	0.12

	80
	0.16
	0.16
	0.16
	0.17
	0.17
	0.14
	0.19
	0.12
	0.12

	90
	0.19
	0.19
	0.19
	0.20
	0.19
	0.16
	0.24
	0.14
	0.14

	100
	0.23
	0.23
	0.24
	0.24
	0.24
	0.20
	0.31
	0.18
	0.18


The values in the table above were the traditionally defined ICC values (i.e., the ratio of the between-group sum of squares over the total sum of square), not the square root one which was used in the body of the text. As can be seen from the table, the ICC values continued to decrease with more and more homogeneous teachers across all the models. However, this decrease became relatively flat when 40% of the least effective teachers were dropped from the data. The marked difference in ICC estimates from the various models lessened greatly when more than 30% of teachers were eliminated. A graph was also drawn to visualize the trend of the change of the teacher effectiveness ICC values (as shown in Figure 2).
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Figure 2 Change of the Teacher ICC Values with Less Variability in Teachers

Overall, all the OLS models using the same predictors produce similar results in terms of correlation patterns at the student, teacher and school levels as well as ICC and stability estimates at the teacher and school levels. In the mean time, the normative growth models such as Bentebenner’s SGP, Thum’s model and their variations, also provide similar results to the OLS models. The transition models, however, always perform differently from other models. In addition, the choice of values in various value tables can produce distinct growth scores and hence effectiveness indicators, which consequently result in different correlation patterns and estimates of school and teach effect.   

Selection of the right model for a state or district must involve some sense of the intention for its use and what the educators want to value as they report growth and effectiveness.   
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� Different R package versions use different knots and boundaries when doing the B-spline smooth which consequently produce slightly different SGP values. If the state continues using the SGP model, experts should be asked to create state-specific knots and boundaries which would be embedded in a customized SGP program for data analysis.  MARCES could provide this service.  The resulting package should be utilized for all state analyses to ensure comparable results.


�B, P, and A represent Basic, Proficient, and Advanced performance levels respectively and 1, 2, 3 represents the three subcategories within each performance level. 


� LL means lower limit and UL means upper limit.


� In the following analyses, Cohort 1 represents students from Grade 3-5, Cohort 2 from Grade 4-6, Cohort 3 from Grade 5-7, and Cohort 4 from Grade 6-8. Since a student’s education is continuous, a person who is in Grade 5 in 2009 is very likely to advance to Grade 6 in 2010 and so on and so forth. However, students who remained in the same grade for two consecutive years were included in the analysis.


� Descriptive statistics in Year 2008 is not contained here because this is a growth analysis and Year 2008 data were used as controls.


� The correlations are between 2009 and 2010 scale scores of each cohort on Math and Reading, respectively. They are not growth scores. 


� The correlations are between Math and Reading scale scores of each cohort in 2009 and 2010, respectively. They are not growth scores.


�The definition of the ICC value is presented on pp.47. It is the square root of the traditional ICC.


� The last three rows are descriptive statistics of sample size of schools. The number of school is the number of schools for each cohort. The number mean is the average number of students within each school and number SD is the SD of the number of students within each school. 


� This ICC is also the square root of the traditional ICC.


� The last three rows are descriptive statistics of sample size of teachers. The number of teacher is the number of teachers for each cohort. The number mean is the average number of students taught by each teacher and number SD is the SD of the number of students attached to each teacher.


� The choice of the knots for the cubic Hermite spline interpolation reflects the principles of MSA on the classification of students into Basic, Proficient, and Advanced levels.
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