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INTRODUCTION 
  This report describes the value-added and added-value models used by Education 
Analytics to measure the effectiveness of South Carolina public schools in grades 4-8 using 
South Carolina College-and-Career-Ready Assessments (SC READY) test score data. It also 
describes the value-added model used to measure the effectiveness of South Carolina public 
high schools using the South Carolina Career Ready (WIN Work Ready) assessment. The report 
is divided into three sections. The first section describes the data set used to produce the value-
added estimates and the model used to estimate value-added for grades 4-8 for schools in 
South Carolina and presents some properties of the value-added results. The second section 
describes the added-value model and provides summary results produced from the added-
value model. The third section describes the value-added model used to estimate value-added 
for high schools using the South Carolina Career Ready assessment. 

Conceptually, value-added analysis is the use of statistical techniques to isolate the 
component of measured student knowledge that is attributable to schools. In practice, value-
added models focus on the improvement students make on annual assessments from one year 
and grade to the next. In the Added-Value growth model, growth targets are set in math and ELA 
for individual students on the SC Ready in 2025, which are conditional on the students' scores 
in the same subject on the SC Ready in 2024. 

The value-added model used in South Carolina controls for up to two years of prior 
student achievement in English language arts and mathematics in grades 4-8, and for one year 
of prior achievement in English language arts and mathematics in high school. It also controls 
for average prior student achievement in English language arts and mathematics at the school 
and grade level. The added-value model uses one year of prior student achievement in English 
language arts or mathematics. 

VALUE-ADDED MODEL (GRADES 4-8) 

Data Analysis Set 
Before estimation can take place, a substantial amount of work is required to assemble 

the analysis data sets used to produce the value-added estimates. A separate analysis data set 
is produced for each grade and subject. In total, 10 analysis data sets are produced, covering 
grades 4 through 8 for SC READY English language arts (ELA) and math in 2024-25.  
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Each analysis data set includes students who have a posttest in the grade and subject 
being considered, who have at least one year of pretests in both ELA and math, who had 
continuous enrollment status in their school, and who were tested in consecutive grades.  

Student Level Variables 
A S S E S S M E N T S  

The test scores used are from the 2022-23, 2023-24 and 2024-25 SC READY 
assessments. The value-added system produces school-level measures for grades 4 through 8 
in ELA and math based on performance on the 2024-25 SC READY. The 2024-25 value-added 
model in ELA uses the 2024-25 ELA score as the posttest, while the 2024-25 value-added 
model in math uses the 2024-25 math score as the posttest. All value-added models include 
pretests in both ELA and math. 

The assessment scores were used to produce overall value-added measures in both 
math and ELA for each school and for each grade within each school. In addition, the assessment 
scores were also used to produce value-added measures for each school and for each grade 
within each school for students scoring in the lowest quintile within the school and grade on the 
same-subject prior-year assessment.  

All test scores were linearly normalized to have a mean equal to zero and standard 
deviation equal to 1 by grade and subject. Thus, in the value-added analyses, all test scores were 
measured relative to the state mean, and in units of the statewide standard deviation of test 
scores across students by grade and subject. The normalization is used to make it easier to 
interpret estimates of the value-added models, but it does not affect the statistical properties 
of the model or the ranking of estimated school effects. 

D E M O G R A P H I C  V A R I A B L E S  
In addition to producing overall value-added measures for each school, EA also produced value-
added measures for demographic subgroups within each school. These subgroups include: 

• Economic status: Economically disadvantaged; Not economically disadvantaged 
• English proficiency: English learner, not English learner 
• Disability: With disability, Without disability 
• Race:  Asian, Black, Hispanic, Native American, and White 

Value-added measures were produced for each of these subgroups for each school and for 
each grade within each school in both ELA and math. In addition, value-added measures were 



 
 

 
 

 
   |  5  South Carolina School Growth Technical Report, 2025    

 

produced for each of these subgroups among students in the lowest quintile of prior 
achievement for each school. 

School Enrollment 
For the purpose of value-added modeling, students are only associated with schools at which 
they are continually enrolled. Continuous enrollment is defined as students who were enrolled 
in the same school on the 45th day of the school year and on the 160th day of the school year, 
with no break in enrollment. Students who were not continuously enrolled at any school, but 
were continuously enrolled at a district, were included in districts’ aggregated results. 

Descriptive Statistics 
Tables 1 and 2 describe the sample used for the 2024-25 school year in Math and ELA, 
respectively. These numbers are for the value-added growth model only.   

Table 1. Sample for 2025 Math Value-Added 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 

Number of Students 54083 54671 54315 54871 55210 273150 
Number of Schools 675 667 371 350 348 950 
Number of School 
Districts 

76 76 76 76 77 77 

Percent Economically 
Disadvantaged 

64.50 63.77 63.94 63.04 61.88 63.42 

Percent English 
Learners 

9.36 8.89 8.88 9.01 8.94 9.02 

Percent with Disability 15.01 14.66 13.87 12.99 12.69 13.84 
Percent Asian 3.07 2.93 3.09 2.85 2.83 2.95 
Percent Black 34.81 34.94 35.21 35.54 35.23 35.15 
Percent Hispanic 14.08 13.50 13.57 13.88 13.88 13.78 
Percent Native 
American 

0.89 0.83 0.81 0.81 0.78 0.82 

Percent White 47.14 47.79 47.30 46.92 47.27 47.28 
2025 
Posttest Mean 

502.70 543.52 530.76 549.65 580.94 n/a 

2025 Posttest 
Standard Deviation 

117.29 109.78 109.38 105.96 101.03 n/a 

2024 Math Pretest 
Mean 

467.77 494.76 541.21 527.52 547.12 n/a 

2024 ELA Pretest Mean 461.61 527.20 575.02 587.08 621.35 n/a 
2024 Math Pretest 
Standard Deviation 

125.44 116.45 113.81 112.04 106.06 n/a 
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 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 
2024 ELA Pretest 
Standard Deviation 

135.14 126.69 125.13 133.43 131.75 n/a 

2023 Math Pretest 
Mean* 

n/a 461.44 489.79 538.01 524.07 n/a 

2023 ELA Pretest 
Mean* 

n/a 463.63 536.05 578.94 589.78 n/a 

2023 Math Pretest 
Standard Deviation* 

n/a 117.77 122.90 111.51 107.04 n/a 

2023 ELA Pretest 
Standard Deviation* 

n/a 128.37 122.83 126.10 128.55 n/a 

 

Table 2. Sample for 2025 English Language Arts (ELA) Value-Added 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 

Number of Students 54076 54658 54260 54845 55130 272969 
Number of Schools 675 667 371 350 348 950 
Number of School 
Districts 

76 76 76 76 77 77 

Percent Economically 
Disadvantaged 

64.49 63.77 63.93 63.03 61.84 63.41 

Percent English 
Learners 

9.36 8.88 8.88 9.01 8.94 9.01 

Percent with Disability 15.01 14.65 13.85 12.99 12.68 13.83 
Percent Asian 3.07 2.93 3.10 2.85 2.83 2.96 
Percent Black 34.81 34.94 35.21 35.53 35.22 35.14 
Percent Hispanic 14.08 13.51 13.58 13.88 13.89 13.79 
Percent Native 
American 

0.89 0.83 0.81 0.81 0.78 0.82 

Percent White 47.15 47.80 47.30 46.93 47.28 47.29 
2025 
Posttest Mean 

538.77 556.84 570.95 587.98 610.59 n/a 

2025 Posttest 
Standard Deviation 

110.79 95.89 102.51 88.38 94.34 n/a 

2024 Math Pretest 
Mean 

467.77 494.77 541.28 527.56 547.20 n/a 

2024 ELA Pretest 
Mean 

461.61 527.22 575.08 587.14 621.47 n/a 

2024 Math Pretest 
Standard Deviation 

125.45 116.45 113.83 112.04 106.08 n/a 

2024 ELA Pretest 
Standard Deviation 

135.15 126.68 125.13 133.42 131.74 n/a 

2023 Math Pretest 
Mean* 

n/a 461.45 489.85 538.05 524.15 n/a 
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 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 
2023 ELA Pretest 
Mean* 

n/a 463.65 536.11 579.00 589.86 n/a 

2023 Math Pretest 
Standard Deviation* 

n/a 117.76 122.89 111.51 107.06 n/a 

2023 ELA Pretest 
Standard Deviation* 

n/a 128.36 122.83 126.10 128.55 n/a  

The Model Framework 
The value-added model describes the achievement of a student i attending school j in 

year t as in equation (1): 

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 = 𝜁𝜁 + 𝜆𝜆1𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1 + 𝜆𝜆1𝑎𝑎𝑎𝑎𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎 + 𝜆𝜆2𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−2 + 𝜆𝜆2𝑎𝑎𝑎𝑎𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎 + 𝛾𝛾𝑦𝑦�𝑗𝑗𝑗𝑗−1 + 𝛾𝛾𝑎𝑎𝑎𝑎𝑎𝑎𝑦𝑦�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎 + 𝛼𝛼𝑗𝑗𝑗𝑗 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖       (1) 

where 

•  j is the school attended by student i in year t;  
• 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖, 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1, and 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−2 are the achievement of student i in years t, t-1, and t-2; 
• 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  and 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎  are the achievement of student i in the subject other than that of 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 (e.g., 

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  is math achievement if 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 is ELA achievement, and vice versa) in years t-1 and t-2; 
• 𝑦𝑦�𝑗𝑗𝑗𝑗−1 and 𝑦𝑦�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎  are the averages of 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1 and 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  among students in the same school and 

grade in year t as student i; 
• 𝛼𝛼𝑗𝑗𝑗𝑗 is the impact on student achievement 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 of attending school j at time t; and 
• 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 is the impact of non-school factors on student achievement 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 that cannot be 

explained with the other variables on the right-hand-side of (1). 

 The student achievement variables 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖, 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1, 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎 , etc. in the model above are 
assumed to be measured without error. In practice, student achievement is inevitably measured 
with error.  Consequently, we define measured achievement – the actual assessment scores 
used in the data analysis – using the variables: 

• 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1, and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2 are the measured achievement of student i in years t, t-1, and t-2; 
• 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎  are the measured achievement of student i in the subject other than that of 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 (e.g., 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  is measured math achievement if 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 is measured ELA achievement, and vice 
versa) in years t-1 and t-2; 

• 𝑌𝑌�𝑗𝑗𝑗𝑗−1 and 𝑌𝑌�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎  are the averages of 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1 and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎  among students in the same school and 
grade in year t as student i. 

 We estimate this model separately by subject and grade. This allows the coefficients 𝜁𝜁, 
𝜆𝜆, and 𝛾𝛾 to vary by subject and grade. It also produces school growth measures 𝛼𝛼𝑗𝑗𝑗𝑗 that differ 
across subjects and grades within schools. We normalize all of the measured assessment score 
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variables 𝑌𝑌 to have a mean of zero and a standard deviation of one across students by grade and 
subject. 

Estimating the Model Coefficients and Producing Student 
Growth Residuals 

The model described in (1) cannot be estimated in a single step if the school effects 𝛼𝛼𝑗𝑗𝑗𝑗 
are fixed. This is because the average prior achievement scores 𝑦𝑦�𝑗𝑗𝑗𝑗−1 and 𝑦𝑦�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎  are perfectly 
correlated with school assignment. Consequently, we estimate the coefficients in (1) in several 
steps.   

 First, over a sample of students with measured scores in all three years (t, t-1, and t-2), 
we estimate a regression of the posttest score 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 on the pretest scores 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎 , and 
𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎  and on a full set of school fixed effects. We estimate this regression using errors-in-
variables (EIV) regression to account for measurement error in the pretests 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎 , 
and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎  using a reliability of 0.94. (For discussion of errors-in-variables regression, see Fuller, 
1987.) This produces estimates of the coefficients on the pretests 𝜆𝜆1, 𝜆𝜆1𝑎𝑎𝑎𝑎𝑎𝑎, 𝜆𝜆2, and 𝜆𝜆2𝑎𝑎𝑎𝑎𝑎𝑎. 

 Second, over the same sample of students, we produce a growth residual that controls 
for student-level prior achievement equal to: 

𝑞𝑞𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝜆̂𝜆1𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1 − 𝜆̂𝜆1𝑎𝑎𝑎𝑎𝑎𝑎𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1𝑎𝑎𝑎𝑎𝑎𝑎 − 𝜆̂𝜆2𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2 − 𝜆̂𝜆2𝑎𝑎𝑎𝑎𝑎𝑎𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎        (2) 

where 𝜆̂𝜆1, 𝜆̂𝜆1𝑎𝑎𝑎𝑎𝑎𝑎, 𝜆̂𝜆2, and 𝜆̂𝜆2𝑎𝑎𝑎𝑎𝑎𝑎 are the estimates of 𝜆𝜆1, 𝜆𝜆1𝑎𝑎𝑎𝑎𝑎𝑎, 𝜆𝜆2, and 𝜆𝜆2𝑎𝑎𝑎𝑎𝑎𝑎 produced in the previous 
step.   

 Third, we regress 𝑞𝑞𝑖𝑖𝑖𝑖𝑖𝑖 on 𝑌𝑌�𝑗𝑗𝑗𝑗−1 and 𝑌𝑌�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎  using ordinary least squares, producing estimates 
of the coefficients on the average pretests 𝛾𝛾 and 𝛾𝛾𝑎𝑎𝑎𝑎𝑎𝑎. The residual from this regression, which 
we denote 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖∗ , is a growth residual that controls for student-level and school-level prior 
achievement. It is an estimate of the sum of the school effect 𝛼𝛼𝑗𝑗𝑗𝑗 and the residual term 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖. 

Incorporating Students with Only Two Years of Scores 
The estimation approach above produces growth residuals for students with measured scores 
in all three years (t, t-1, and t-2). To include students with measured scores in the two most 
recent years only (t and t-1), we repeat the steps in the previous section above by grade and 
subject over a sample of students with measured scores in the two most recent years (t and t-
1) using a version of (1) that does not include 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2 and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−2𝑎𝑎𝑎𝑎𝑎𝑎  on the right-hand-side. This sample 
of students includes all students included in the estimation steps described in the previous 
section, as well as an additional group of students with measured scores in years t and t-1 but 
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not in year t-2. This produces another set of growth residuals, which we denote 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖
† , which 

covers all students with measured scores in the two most recent years (t and t-1).   

 Over a sample of all students with measured scores in years t and t-1, we create a 
combined growth residual equal to: 

 
𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 = �

𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖∗

𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖
†  

if student i has measured scores in years t, t-1, and t-2 
(3) 

 if student i has measured scores in years t and t-1 only 
 
The growth residual 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 includes all students with scores in years t and t-1 and controls for 
student achievement in year t-2 when possible. This growth residual is demeaned to have a 
mean of zero by grade and subject.  

Producing School-and-Grade Growth Measures 
 We produce school growth measures by regressing, by ordinary least squares, the 
combined student growth residual 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 on a full set of school indicator variables. As before, this 
regression is estimated separately by grade and subject. This produces a fixed effect estimate 
𝛼𝛼�𝑗𝑗𝑗𝑗 for each school by grade and subject. This estimates the impact of school j on student 
achievement in year t relative to the average school impact across students. It is measured in 
units of standard deviations of achievement across students in the measured posttest 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖. 

 We estimate the variance, corrected for sampling error, of the school effects 𝛼𝛼𝑗𝑗𝑗𝑗 using 
the following equation: 

𝜔𝜔�2 = 𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗� − 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀[𝜎𝜎�𝑗𝑗𝑗𝑗2]  (4) 

where 𝜔𝜔�2 is the estimate of the variance of 𝛼𝛼𝑗𝑗𝑗𝑗 across schools and 𝜎𝜎�𝑗𝑗𝑗𝑗2  is the square of the 
estimated standard error of 𝛼𝛼�𝑗𝑗𝑗𝑗. We use this variance estimate for two purposes. First, we use it 
to produce a shrinkage estimate of each school effect using Empirical Bayes shrinkage, using 
the following formula: 

𝛼𝛼�𝑗𝑗𝑗𝑗 = 𝑟𝑟𝑗𝑗𝑗𝑗𝛼𝛼�𝑗𝑗𝑗𝑗  (5) 

where 𝑟𝑟𝑗𝑗𝑗𝑗, the reliability of the value-added measure 𝛼𝛼�𝑗𝑗𝑗𝑗, is equal to 𝜔𝜔�2�𝜔𝜔�2 + 𝜎𝜎�𝑗𝑗𝑗𝑗2�
−1. The 

shrinkage has the effect of tempering school estimates based on small numbers of students, 
which are typically overrepresented among the highest and lowest values of 𝛼𝛼�𝑗𝑗𝑗𝑗 as a result of 
randomness in individual student growth, toward the average growth measure of zero. The 
standard error of the shrunk growth measure 𝛼𝛼�𝑗𝑗𝑗𝑗 is equal to: 

𝜎𝜎�𝑗𝑗𝑗𝑗 = 𝑟𝑟𝑗𝑗𝑗𝑗
1/2𝜎𝜎�𝑗𝑗𝑗𝑗  (6) 
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 Second, we use the variance estimate 𝜔𝜔�2 to rescale both the unshrunk growth measure 
𝛼𝛼�𝑗𝑗𝑗𝑗 and the shrunk growth measure 𝛼𝛼�𝑗𝑗𝑗𝑗 to be measured in standard deviations of growth across 
schools. This is accomplished by dividing the growth measure by the square root of 𝜔𝜔�2: 

𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝛼𝛼�𝑗𝑗𝑗𝑗/𝜔𝜔�  (7a) 

𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝛼𝛼�𝑗𝑗𝑗𝑗/𝜔𝜔�  (7b) 

where 𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 and 𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 are the rescaled growth measures, with the tier superscript indicating that 
the growth measures have been rescaled to occupy "tiers" that are, for the most part, between 
-3 and +3. The standard errors of the rescaled growth measures are similarly estimated by 
dividing their standard errors before rescaling by the standard deviation estimate 𝜔𝜔�. 

Producing Multi-Grade School Growth Measures 
 To produce multi-grade school growth measures, we average, by subject, the rescaled, 
unshrunk growth measures 𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 across grades within each school, using the number of students 
associated with the grade and subject within the school as a weight. This produces an unshrunk 
schoolwide growth measure for a given subject. We compute a multi-grade sampling-error-
adjusted variance estimate 𝜔𝜔�2 across these schoolwide measures by subject as in equation (4), 
and then shrink and rescale them using 𝜔𝜔�2 as in equations (5) through (7) above. This produces 
shrunk, rescaled schoolwide growth measures in math and English language arts.  

Producing School-and-Grade Subgroup Growth Measures 
 In addition to producing overall value-added measures for each school, we also produce 
growth measures for subgroups within schools, using the steps described below. Suppose we 
can categorize students into S subgroups, with each subgroup s corresponding to a number 
between 1 and S, and let each school j have an impact of 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 among students in subgroup s. We 
estimate 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 by averaging the growth residual 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 across all students in subgroup s in school j; 
this estimate, denoted 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗, is computed separately by subject and grade. This is equivalent to 
regressing 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 on a full set of school-subgroup interactions. The error from this regression is 
equal to 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 − 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗.  We estimate separately by subgroup this error's variance, which we denote 
as 𝜎𝜎�𝑒𝑒(𝑠𝑠)

2 , and estimate the standard error of the value-added measure 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 using 𝜎𝜎�𝑒𝑒(𝑠𝑠)/�𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗, 
where 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗 is the number of students in subgroup s in school j.   

 We take an additional step when estimating 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 when the subgroups s are defined in 
some way by whether a student is in the lowest quintile of measured prior achievement 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1 
within their school by subject and grade. In this case, measurement error in 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖−1 biases the 
estimate 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 upward when the subgroup s is made up of students in the lowest quintile and 
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downward when the subgroup s is made up of students not in the lowest quintile. To reduce the 
impact of this bias, we demean the estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 that include students in the lowest quintile by 
the mean, weighted by 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗, across schools among all the estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 that include students in 
the lowest quintile. Similarly, we demean the estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 that do not include students in the 
lowest quintile by the mean, weighted by 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗, across schools among all the estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 that 
do not include students in the lowest quintile.   

 After estimating the subgroup growth estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗, we shrink them using a multivariate 
shrinkage estimate that takes the correlation of growth across subjects within schools into 
account.  This shrinkage is executed as in equation (8): 

𝛼𝛼�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 = 𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 + Ω𝑠𝑠𝑠𝑠𝑠𝑠�Ω𝑠𝑠𝑠𝑠𝑠𝑠 + Σ�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠�
−1�𝛼𝛼�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 − 𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠� (8) 

where 

𝛼𝛼�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 =

⎣
⎢
⎢
⎡
𝛼𝛼�𝑗𝑗1𝑡𝑡
𝛼𝛼�𝑗𝑗2𝑡𝑡
⋮

𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗⎦
⎥
⎥
⎤
 ;   𝛼𝛼�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 =

⎣
⎢
⎢
⎡
𝛼𝛼�𝑗𝑗1𝑡𝑡
𝛼𝛼�𝑗𝑗2𝑡𝑡
⋮

𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗⎦
⎥
⎥
⎤
;   𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 = �

𝜇𝜇1
𝜇𝜇2
⋮
𝜇𝜇𝑆𝑆

�; 

Ω𝑠𝑠𝑠𝑠𝑠𝑠 = �

𝜔𝜔11 𝜔𝜔12 ⋯ 𝜔𝜔1𝑆𝑆
𝜔𝜔21 𝜔𝜔22 ⋯ 𝜔𝜔2𝑆𝑆
⋮ ⋮ ⋱ ⋮

𝜔𝜔𝑆𝑆1 𝜔𝜔𝑆𝑆2 ⋯ 𝜔𝜔𝑆𝑆𝑆𝑆

�;  Σ�𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 =

⎣
⎢
⎢
⎢
⎡𝜎𝜎�𝑗𝑗1𝑡𝑡

2 0 ⋯ 0
0 𝜎𝜎�𝑗𝑗2𝑡𝑡2 ⋯ 0
⋮ ⋮ ⋱ ⋮
0 0 ⋯ 𝜎𝜎�𝑗𝑗𝑗𝑗𝑗𝑗2 ⎦

⎥
⎥
⎥
⎤
; 

where the parameter 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 is the shrunk estimate of 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗; 𝜇𝜇𝑠𝑠 is the mean in 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 within subgroup s 
across schools j; and 𝜔𝜔𝑠𝑠,𝑠𝑠∗ is the covariance across schools j between 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 and 𝛼𝛼𝑗𝑗𝑠𝑠∗𝑡𝑡.  For 
discussion of multivariate shrinkage, see Longford (1999). 

 The structure of Ω𝑠𝑠𝑠𝑠𝑠𝑠 depends on whether the subgroups are defined using only one 
criterion (for example, if subgroup is defined by race/ethnicity and only by race/ethnicity, or by 
lowest quintile status and only by lowest quintile status) or by the interaction of two criteria 
(which, in this application, is always an interaction between lowest quintile status and a second 
criteria, such as race/ethnicity). If the subgroups are defined by only one criterion, then we 
assume that all of the diagonal elements of Ω𝑠𝑠𝑠𝑠𝑠𝑠, which correspond to variances of 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 across 
schools, equal the same value 𝜔𝜔𝑉𝑉, while all of the off-diagonal elements of Ω𝑠𝑠𝑠𝑠𝑠𝑠, which 
correspond to covariances of 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 and 𝛼𝛼𝑗𝑗𝑠𝑠∗𝑡𝑡 across schools where s ≠ s*, equal the same value 
𝜔𝜔𝐶𝐶.   

 If, on the other hand, the subgroups are defined by the interaction of two criteria (which, 
as noted before, is always lowest-quintile status and another criterion), then we assume that 
the entries of Ω𝑠𝑠𝑠𝑠𝑠𝑠 take one of four possible values: 𝜔𝜔𝑉𝑉, when the element corresponds to a 
variance; 𝜔𝜔𝐿𝐿, when the element corresponds to a covariance between 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 and 𝛼𝛼𝑗𝑗𝑠𝑠∗𝑡𝑡 where s ≠ s* 
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but both s and s* are made up of students with the same lowest quintile status; 𝜔𝜔𝑂𝑂, when the 
element corresponds to a covariance between 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 and 𝛼𝛼𝑗𝑗𝑠𝑠∗𝑡𝑡 where s ≠ s* but both s and s* are 
made up of students who meet the same criteria other than that of lowest quintile; and 𝜔𝜔𝑁𝑁, 
where s ≠ s* and the students in s and s* have neither the same lowest-quintile status nor meet 
the same criteria other than that of lowest quintile. 

 In practice, we use estimates of 𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠  and Ω𝑠𝑠𝑠𝑠𝑠𝑠 to implement the shrinkage described in 
equation (8). The means 𝜇𝜇𝑠𝑠 are estimated using the mean of the estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 across schools j 
within subgroup s, weighted by 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗. The elements of Ω𝑠𝑠𝑠𝑠𝑠𝑠 are estimated as in equation (9): 

𝜔𝜔𝑋𝑋 =
∑ ∑ ∑ 𝐼𝐼(𝑠𝑠,𝑠𝑠∗,𝑋𝑋)� 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗 𝑛𝑛𝑗𝑗𝑠𝑠∗𝑡𝑡�𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗−𝜇𝜇�𝑠𝑠��𝛼𝛼�𝑗𝑗𝑠𝑠∗𝑡𝑡−𝜇𝜇�𝑠𝑠∗�𝑗𝑗𝑠𝑠∗𝑠𝑠

∑ ∑ ∑ 𝐼𝐼(𝑠𝑠,𝑠𝑠∗,𝑋𝑋)𝑗𝑗𝑠𝑠∗𝑠𝑠 � 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗 𝑛𝑛𝑗𝑗𝑠𝑠∗𝑡𝑡
 (9) 

where 𝑋𝑋 is 𝑉𝑉, 𝐶𝐶, 𝐿𝐿, 𝑂𝑂, or 𝑁𝑁; 𝐼𝐼(𝑠𝑠, 𝑠𝑠∗,𝑋𝑋) is a variable that equals 1 if the combination of s and s* 
applies to the variance or covariance 𝜔𝜔𝑋𝑋 as defined above and 0 otherwise; and 𝜇̂𝜇𝑠𝑠 is the estimate 
of 𝜇𝜇𝑠𝑠. If the variances and covariances estimated using (9) produce an estimated Ω𝑠𝑠𝑠𝑠𝑠𝑠 matrix 
that is not positive semidefinite, we constrain the estimates of 𝜔𝜔𝑋𝑋 with a set of business rules to 
ensure a positive semidefinite Ω𝑠𝑠𝑠𝑠𝑠𝑠. When the subgroups s are determined by only one criterion, 
we constrain 𝜔𝜔𝐶𝐶  to be no greater than 0.99 times 𝜔𝜔𝑉𝑉. When the subgroups s are determined by 
the interaction of lowest-quintile status and another criteria, we constrain 𝜔𝜔𝑁𝑁 to be at least zero, 
𝜔𝜔𝐿𝐿 and 𝜔𝜔𝑂𝑂 to be at least as great as 𝜔𝜔𝑁𝑁, and 𝜔𝜔𝑉𝑉 to be at least as great as 𝜔𝜔𝐿𝐿 + 𝜔𝜔𝑂𝑂 - 𝜔𝜔𝑁𝑁. 

 After shrinkage, we adjust all of the post-shrinkage subgroup measures 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 to be 
consistent with the overall measures by adding to them 𝛼𝛼�𝑗𝑗𝑗𝑗 − ∑ �𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗/𝑛𝑛𝑗𝑗𝑗𝑗�𝑠𝑠 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗, where 𝛼𝛼�𝑗𝑗𝑗𝑗 is the 
shrunk overall measure for school j. We also rescale the subgroup measures to conform to the 
rescaled overall measures by dividing them by 𝜔𝜔�, the square root of the 𝜔𝜔�2 variance measure 
estimated for the overall measures using equation (4). We denote these measures 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡. 

 The steps above are implemented separately by subject and grade for each set of 
subgroups. For example, the steps above are implemented once when producing subgroup 
measures by economic status, and then are entirely implemented again when producing 
subgroup measures by lowest quintile, with new estimates of 𝛼𝛼𝑗𝑗𝑗𝑗𝑗𝑗 𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠, Ω𝑠𝑠𝑠𝑠𝑠𝑠, etc.   

Producing Multi-Grade Subgroup Growth Measures 
 Subgroup growth measures are not only produced by school, grade, and subject, but also 
as multi-grade measures by school and subject. After averaging 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 by school, grade, subject, 
and subgroup, we rescale the resulting unshrunk estimate 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 by dividing it by the 𝜔𝜔� estimate 
corresponding to the same grade and subject to produce the rescaled estimate 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡.  These are 
averaged across grades within school, subject, and subgroup using 𝑛𝑛𝑗𝑗𝑗𝑗𝑗𝑗 as a weight to produce 
an unshrunk schoolwide estimate by subject and subgroup. After these are produced, all of the 
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steps in the previous section that follow producing 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 and its standard error from the residuals 
𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 are applied to the schoolwide subgroup measures: demeaning 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 when one of the criteria 
is lowest-quintile status; estimating 𝜇𝜇𝑗𝑗𝑗𝑗𝑠𝑠𝑠𝑠𝑠𝑠 and Ω𝑠𝑠𝑠𝑠𝑠𝑠 using equation (9) and shrinking 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗 using 
equation (8); adjusting the shrunk measures to be consistent with the overall results; and 
rescaling the results by dividing by the 𝜔𝜔� estimate corresponding to schoolwide estimates in the 
same subject. 

Producing Final School Measures 
 The final school measures are based on the shrunk, rescaled overall estimates 𝛼𝛼�𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 and 
their subgroup analogues 𝛼𝛼�𝑗𝑗𝑗𝑗𝑗𝑗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡. We create multi-subject measures by computing a weighted 
average of the shrunk, rescaled measures across math and English Language Arts, using the 
number of students associated with the measure (which will typically be equal or very close to 
equal across the two subjects) as a weight. We produce final school scores by computing the 
average of a school's multi-grade overall measure and its multi-grade subgroup measure for 
students in the lowest quintile of prior achievement if the sample size is less than 6. These are 
computed at the multi-subject level by combining the overall and lowest-quintile multi-subject 
measures, as well as separately for English language arts and math by combining the overall and 
lowest-quintile single-subject measures. Finally, all measures are rescaled to a 0-to-35 scale 
for reporting by multiplying by (35/6) and adding 3.  

Properties of the Value-Added Results 
C O E F F I C I E N T  E S T I M A T E S  

The coefficients estimated in the value-added model are presented in Tables 3 through 
6. To interpret these coefficients, note that both pretest and posttest are measured using scores 
that have been standardized to have a mean of zero and a standard deviation of one.  For 
example, note, in the model of 2025 fourth-grade math, that the coefficient on the 2024 math 
pretest is 0.833 (see Table 3).  This means that, at the student level, a one standard deviation 
increase in the 2024 third-grade math assessment is associated with a 0.833 standard deviation 
increase in the 2025 fourth-grade math assessment. 

It is important to keep in mind the standard errors of the coefficients when interpreting 
them. A span of 1.96 standard errors in both the positive and negative directions provides a 95 
percent confidence range for a coefficient. Continuing with the previous example, note that, in 
the model of 2025 fourth grade math, the estimated coefficient on 2024 math pretest has a 
standard error of 0.005. This means that, while our best estimate of the standardized impact of 
2024 third-grade math achievement on 2025 fourth grade math achievement is 0.833, a 95 
percent confidence interval for this estimated impact ranges from 0.823 to 0.843. 
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Note that coefficients are presented below for models that include two lags of prior 
achievement, as well as for models that include only one lag of prior achievement.  The 
coefficients from models that include two lags of prior achievement are employed when 
measuring the growth of students for whom two lags of prior achievement are available.  The 
coefficients from models that include only one lag of prior achievement are employed when 
measuring the growth of students for whom only one lag of prior achievement is available.   

Table 3. Coefficient Estimates in Double-Lag Model, 2024-25 SC READY Math 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 

Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 
2024 Math 
Pretest 

0.833 0.005 0.606 0.008 0.544 0.009 0.669 0.009 0.634 0.011 

2024 ELA 
Pretest 

0.060 0.005 0.126 0.010 0.114 0.011 0.101 0.010 0.093 0.011 

2024 sch. avg. 
Math Pretest 

-0.103 0.044 -0.090 0.039 0.022 0.064 -0.133 0.037 0.021 0.059 

2024 sch. avg. 
ELA Pretest 

0.179 0.047 0.141 0.042 0.105 0.068 0.204 0.045 -0.002 0.069 

2023 Math 
Pretest 

n/a n/a 0.241 0.008 0.293 0.009 0.202 0.008 0.290 0.010 

2023 ELA 
Pretest 

n/a n/a -0.038 0.009 -0.021 0.010 -0.003 0.010 -0.079 0.010 

 
Table 4. Coefficient Estimates in Single-Lag Model, 2024-25 SC READY Math 

 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 
Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 

2024 Math 
Pretest 

0.833 0.005 0.783 0.005 0.771 0.005 0.837 0.005 0.877 0.006 

2024 ELA 
Pretest 

0.060 0.005 0.133 0.005 0.133 0.005 0.117 0.005 0.041 0.005 

2024 sch. avg. 
Math Pretest 

-0.103 0.044 -0.139 0.040 -0.021 0.066 -0.183 0.039 0.054 0.059 

2024 sch. avg. 
ELA Pretest 

0.179 0.047 0.191 0.043 0.171 0.070 0.246 0.046 -0.017 0.068 

 

Table 5. Coefficient Estimates in Double-Lag Model, 2024-25 SC READY ELA 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 

Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 
2024 Math 
Pretest 

0.151 0.005 0.105 0.008 0.090 0.008 0.094 0.009 0.112 0.011 

2024 ELA 
Pretest 

0.775 0.005 0.596 0.010 0.610 0.010 0.609 0.011 0.578 0.011 
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 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 
Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 

2024 sch. avg. 
Math Pretest 

0.048 0.030 -0.026 0.025 -0.085 0.040 -0.001 0.029 0.010 0.038 

2024 sch. avg. 
ELA Pretest 

0.001 0.033 0.024 0.027 0.080 0.042 -0.009 0.035 -0.061 0.045 

2023 Math 
Pretest 

n/a n/a 0.011 0.008 -0.007 0.008 -0.042 0.009 -0.032 0.010 

2023 ELA 
Pretest 

n/a n/a 0.237 0.009 0.262 0.010 0.276 0.011 0.287 0.011 

 

Table 6. Coefficient Estimates in Single-Lag Model, 2024-25 SC READY ELA 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 

Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 
2024 Math 
Pretest 

0.151 0.005 0.120 0.005 0.094 0.005 0.078 0.005 0.101 0.006 

2024 ELA 
Pretest 

0.775 0.005 0.812 0.005 0.845 0.005 0.850 0.005 0.831 0.005 

2024 sch. avg. 
Math Pretest 

0.048 0.030 -0.025 0.027 -0.075 0.041 0.027 0.031 0.047 0.039 

2024 sch. avg. 
ELA Pretest 

0.001 0.033 0.028 0.029 0.083 0.043 -0.032 0.037 -0.081 0.045 

 

V A R I A N C E  A N D  R E L I A B I L I T Y  O F  V A L U E - A D D E D  
M E A S U R E S  

Tables 7 and 8 present information about the variance and reliability of the value-added 
estimates by grade and subject. The first three rows present the three terms in equation (4). The 
first row is the variance across schools in the value-added estimates 𝛼𝛼�𝑗𝑗𝑗𝑗, which includes both 
the variance in the impacts of schools on student achievement as well as variance in the 
sampling error with which those impacts are estimated. The second row is an estimate of the 
variance of that sampling error, which is equal to the average of the squared standard errors 
across the value-added estimates. The third row is an estimate of the variance across schools in 
𝛼𝛼𝑗𝑗𝑗𝑗, the actual impacts of schools on student achievement. This is estimated by subtracting the 
second row from the first row, as described in equation (4). 

 The fourth row of Tables 7 and 8 is an estimate of the standard deviation across schools 
in their impacts on student achievement and is equal to the square root of the third row. The 
fifth row is an estimate of the reliability of the value-added measures. It is equal to the 
proportion of the variance in the value-added measures that is due to actual differences in the 
impacts of schools rather than variance from sampling error. It is computed by dividing the third 
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row by the first row. For example, note that the reliability of value-added in eighth-grade ELA is 
.833. This means that 83.3% of the differences in our measures of value-added in eighth-grade 
ELA are the results of differences in the actual impacts of schools rather than in randomness in 
individual student growth across schools. Finally, the last row of Tables 7 and 8 present the 
number of schools used to compute the variance of school value-added. 

 The results in the first four rows of Tables 7 and 8 are measured in units of standard 
deviations of student achievement the posttest. For example, note that the estimated standard 
deviation of value-added in fourth-grade math is 0.173. This means that the standard deviation 
across schools in their impacts on student achievement is estimated to be 17.3% the size of the 
standard deviation across students in student achievement in fourth grade math.   

Table 7. Variance and Reliability of Math Value-Added  
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 
Variance of estimates (𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.033 0.029 0.029 0.014 0.022 
Noise variance (𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀[𝜎𝜎�𝑗𝑗𝑗𝑗2]) 0.003 0.003 0.002 0.001 0.002 
Estimated variance (𝜔𝜔�2) 0.030 0.026 0.027 0.013 0.020 
Estimated standard deviation (𝜔𝜔�) 0.173 0.161 0.166 0.114 0.143 
Reliability (𝜔𝜔�2 / 𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.897 0.900 0.945 0.909 0.931 
Number of schools 730 719 419 397 398 

 

Table 8. Variance and Reliability of ELA Value-Added  
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 

Variance of estimates (𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.016 0.012 0.011 0.009 0.009 
Noise variance (𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀[𝜎𝜎�𝑗𝑗𝑗𝑗2]) 0.003 0.003 0.001 0.002 0.002 
Estimated variance (𝜔𝜔�2) 0.013 0.010 0.009 0.007 0.008 
Estimated standard deviation (𝜔𝜔�) 0.114 0.098 0.097 0.085 0.088 
Reliability (𝜔𝜔�2 / 𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.809 0.779 0.862 0.827 0.833 
Number of schools 730 719 419 397 398 

 
 

We also compute variance and reliability of the multi-grade value-added measures, 
which are presented in Table 9. These can be interpreted in the same way as the single-grade 
estimates, with the exception that the first four rows are measured in units of standard 
deviations of the single-grade value-added measures across schools rather than in units of 
standard deviations of student achievement. This is because the single-grade value-added 
measures are normalized before being aggregated into the multi-grade value-added measures. 
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Table 9. Variance and Reliability of Multi-Grade Value-Added  
 Math, Elem. Math, Middle ELA, Elem. ELA, Middle 

Variance of estimates (𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.644 0.499 0.739 0.631 
Noise variance (𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀[𝜎𝜎�𝑗𝑗𝑗𝑗2]) 0.056 0.027 0.130 0.067 
Estimated variance (𝜔𝜔�2) 0.587 0.472 0.610 0.564 
Estimated standard deviation (𝜔𝜔�) 0.766 0.687 0.781 0.751 
Reliability (𝜔𝜔�2 / 𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.912 0.945 0.825 0.894 
Number of schools 740 418 740 418 

N E U T R A L I T Y  
Correlation with Demographic Variables 
While the value-added model employed in South Carolina controls only for prior achievement 
and does not explicitly control for demographic variables such as economic disadvantage, 
English language learner, disability, or ethnicity, the correlations between the value-added 
measures and demographic variables were generally very low. In other words, school value-
added and average student characteristics were not substantively empirically related. These 
correlations are presented in Tables 10 and 11. 

Table 10. Correlations between Student Demographics and Math Value-Added  
Characteristic Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 

Poverty -0.12 -0.02 -0.10 -0.06 0.06 -0.14 -0.02 

English Learner 0.14 0.15 0.02 0.01 0.06 0.17 0.05 

Disability 0.00 -0.05 -0.07 0.03 0.01 -0.05 0.00 

Asian 0.06 0.04 0.07 0.03 -0.01 0.08 0.02 

Black -0.12 0.04 -0.15 -0.05 0.11 -0.08 -0.02 

Hispanic 0.11 0.11 0.06 -0.03 0.00 0.13 0.03 

Native American 0.00 -0.09 0.00 0.06 0.04 -0.06 0.07 

White 0.05 -0.09 0.11 0.05 -0.11 0.01 0.00 

 

Table 11. Correlations between Student Demographics and ELA Value-Added  
Characteristic Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 

Poverty -0.17 -0.11 -0.18 -0.13 -0.06 -0.17 -0.17 

English Learner 0.12 0.08 -0.08 -0.03 0.04 0.12 -0.02 

Disability 0.02 -0.06 -0.04 -0.04 -0.05 -0.01 -0.07 

Asian 0.14 0.16 0.07 0.14 0.13 0.17 0.18 

Black -0.12 -0.04 -0.08 -0.06 0.10 -0.10 -0.03 

Hispanic 0.13 0.08 -0.06 -0.08 0.00 0.12 -0.05 
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Characteristic Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 
Native American 0.02 -0.14 -0.05 0.02 -0.04 -0.06 0.01 

White 0.02 -0.02 0.10 0.08 -0.11 0.01 0.03 

 

Correlation with Average Prior Proficiency 
The correlation between value-added and prior proficiency at the school and grade level (e.g., 
the correlation between a school's value-added in fourth-grade math and proficiency rate in 
third-grade math) is close to zero. This is an expected result given that average prior 
achievement, measured using average pretest score among the students associated with the 
school and grade in the current year, is explicitly controlled for in the model. At the school 
level, there is a small positive correlation between a school's overall value-added and the 
proficiency rate at the school in the same subject in the previous year. This is an effect of a 
correlation between value-added and prior achievement across grades within a school (for 
example, a correlation between sixth-grade value-added in the current year and proficiency in 
grades other than grade five in the previous year). The correlations are presented in Table 12. 

Table 12. Correlations between Prior Attainment and Value-Added  
Subject Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 

Math -0.02 -0.01 -0.02 0.00 0.00 0.11 0.09 

ELA 0.00 0.00 -0.01 0.02 0.00 0.06 0.06 

 

Correlation between Math and ELA 
 There were substantive positive correlations between math and ELA value-added within 
each school. Schools that were high value-added in math were also more often than not high 
value-added in ELA. This implies that schools with a higher-than-average impact in mathematics 
also had a higher-than-average impact in English language arts. These correlations are 
presented in Table 13. 

Table 13. Correlations in Value-Added between Subjects  
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 

2025 Math/ELA 0.59 0.49 0.44 0.42 0.27 0.48 0.31 

 

Correlation between Value-Added In and Out of the Lowest Quintile 
 An important differential-effects measure produced as part of value-added in South 
Carolina is value-added for students in the lowest quintile of prior achievement by school, grade, 
and subject. As a part of the multivariate shrinkage steps described in equations (8) and (9), we 
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compute both the covariance across schools between school value-added in and out of the 
lowest quintile (denoted above as 𝜔𝜔𝐶𝐶), as well as the variance of school value-added across 
schools within (or not within) the lowest quintile (denoted above as 𝜔𝜔𝑉𝑉). The ratio of these two 
is a measure of the correlation between value-added in and out of the lowest quintile, adjusted 
for sampling error.  These are presented in Table 14 below. The results in Table 14 suggest that 
school value-added is substantially correlated between a school's lowest quintile of prior 
achievement and a school's highest four quintiles of prior achievement. 

Table 14. Correlations in Value-Added In and Out of the Lowest Quintile   
Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Elem. Middle 

2025 Math  0.56 0.62 0.46 0.52 0.55 0.56 0.53 

2025 ELA 0.48 0.64 0.73 0.82 0.84 0.54 0.84 

ADDED-VALUE MODEL  

Measuring the Added-Value Growth Model 
Student progress by school is also measured using the Added-Value Growth Model. The 

Added-Value Growth Model sets growth targets in math (but not ELA) for individual students on 
the SC Ready in 2025, conditional on the students' scores in the same subject on the SC Ready 
in 2024. Targets are only set for math because the SC Ready ELA assessment changed in 2024-
25. Since the Added-Value Growth Model requires at least two consecutive years of the same 
version of SC Ready, 2024-25 ELA targets could not be produced. 

Two targets are set for each student for each subject. The first target, the Median Annual 
Target (MAT), is set at the 50th percentile of SC Ready growth conditional on starting SC Ready 
score. The second target, the Added-Value Target (AVT), is set between the 55th and 80th 
percentile of SC Ready growth conditional on starting SC Ready score. The AVT is set to higher 
percentiles for students who scored in lower achievement bands on SC Ready in the previous 
year, with the motivation that lower-achieving students need to achieve more growth to reach 
(or maintain) proficiency. For example, students starting from the Exceeds category have an AVT 
set to the 55th percentile, while students starting from the lower half of the Does Not Meet 
category have an AVT set to the 80th percentile. The percentiles of SC Ready growth, conditional 
on starting SC Ready score, were produced by estimating a quantile regression model using 
pooled SC Ready growth data from 2017 to 2018, from 2018 to 2019, and from 2021 to 2022.  

Two measures of school growth were produced using the MAT and AVT student growth 
targets. The first measure, the Rating Points from Targets measure, assigns points to students 
for achieving growth that meets or exceeds the MAT and AVT, which the number of points 
awarded for meeting the AVT increasing with the percentile at which the AVT is set. For example, 
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a student starting from the Exceeds category has an AVT that is set at the 55th percentile and 
receives 2 points for making that AVT; in contrast, a student starting from the lower half of the 
Does Not Meet category has an AVT is that is set at the 80th percentile and receives 13 points 
for making that AVT. Meeting the MAT, which is always set at the 50th percentile, is associated 
with the same number of points for all students; additional partial credit points are earned for 
scoring between the MAT and AVT. The average number of points among students in the school, 
after some rescaling and transformation to put it on a scale between 0 and 35, is used to 
compute the school Rating Points from Targets measure.   

The second measure, the Rating Points from Percentages measure, is produced from the 
percentage of students at a school who make the AVT. This measure is also rescaled and 
transformed to put it on a scale between 0 and 35. For a more detailed description of the 
computations used to produce school measures using the Added-Value-Growth Model, see the 
2024-25 Accountability Manual for School Report Cards.  

Descriptive Statistics 
Table 15 describes the sample used for the 2024-25 school year in Math for the Added-Value 
model. (Table 16 is a placeholder for ELA sample descriptions for future technical reports.) 

Table 15. Sample for 2025 Math Added-Value 
 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 

Number of Students 54298 54843 54738 55321 55636 274836 
Number of Schools 675 667 371 351 348 950 
Number of School 
Districts 76 76 76 77 77 77 

Percent Economically 
Disadvantaged 64.60 63.83 64.15 63.25 62.07 63.57 

Percent English 
Learners 9.36 8.90 8.85 8.97 8.92 9.00 

Percent with Disability 15.07 14.71 13.99 13.11 12.80 13.93 
Percent Asian 3.07 2.93 3.07 2.84 2.82 2.94 
Percent Black 34.89 34.99 35.40 35.69 35.32 35.26 
Percent Hispanic 14.08 13.50 13.54 13.85 13.89 13.77 
Percent Native 
American 0.89 0.83 0.81 0.80 0.78 0.82 

Percent White 47.08 47.75 47.17 46.81 47.20 47.20 
2025 
Posttest Mean 502.31 543.26 530.07 548.98 580.39 n/a 

2025 Posttest 
Standard Deviation 117.30 109.82 109.35 105.94 101.01 n/a 

https://www.eoc.sc.gov/sites/eoc/files/Documents/Acct%20Manual%2024%2025/FINAL%20Accountability%20Manual%20SY%202024-25%20(UPDATED%202025%2009%2010).pdf
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 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Overall 
2024 Math Pretest 
Mean 467.31 494.51 540.26 526.87 546.59 n/a 

2024 Math Pretest 
Standard Deviation 125.47 116.46 113.97 111.92 105.98 n/a 

 

Table 16. [Placeholder for ELA Sample Descriptions for Added-Value. Note that ELA Added-
Value is not available for 2025] 
 

The following figures provide a visual representation of the Added-Value model targets. On the 
left is the percentage of students who were given a target at each percentile. Note that 100% 
of students have a 50th percentile target since this corresponds to MAT, which all students 
receive. On the right is the percentage of students who met the corresponding target out of 
those who were given that target. The dashed lines represent the percentage of students 
expected to meet the corresponding target. 
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Figure 1. Statewide distribution of Added-Value model targets for Mathematics 

 
Figure 2. [Placeholder for ELA statewide distribution of Added-Value model targets. Note that 
ELA Added-Value is not available for 2025]  

VALUE-ADDED MODEL (HIGH SCHOOL) 
The value-added model employed for high schools in South Carolina is structured very 
similarly to the value-added model employed for grades 4-8. These models use student 
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growth between a posttest and a pretest, averaged to the school level, to measure the impacts 
of schools on student achievement. Growth is used to capture the experience of student 
learning. Averaging growth among students associated with the same school reflects the 
impact on learning of the school the students have in common. 

The model is operationalized at the school level using a regression model structured in the 
same way as (1), in which the outcome variable is a student's score on an assessment and the 
predictor variables are a student's scores on prior assessments, the average of those prior 
assessments at the school level, and a set of school fixed effects. One substantive difference is 
that the outcome assessments are different from the predictor assessments. An advantage of 
the regression specification is that it does not require the posttest and pretest assessments to 
be measured using the same scale, or even to be the same assessment. Another substantive 
difference is that students can be attributed to multiple schools. The approach used to handle 
cases of students attributed to multiple schools is described further below. 

As in the case of grades 4-8, student growth at the high school level can be understood as the 
difference between the outcome assessment 𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 and the sum of the products of the predictor 
variables and their coefficients, excluding the school fixed effects 𝛼𝛼𝑗𝑗𝑗𝑗. The estimated school 
effects 𝛼𝛼�𝑗𝑗𝑗𝑗, after some post-estimation steps such as shrinkage and standardization, are 
reported as school value-added growth. Some modifications are made to this basic model to 
measure school value-added growth at the high school level. We discuss these modifications 
below. 

High School Growth Outcomes 
In the model of school growth at the high school level, the outcome (posttest) assessment is 
the South Carolina Career Ready (WIN Work Ready) assessment, administered at the end of 
11th grade. Separate growth models are estimated and separate school growth measures are 
produced for the math and reading South Carolina Career Ready assessments. 

Rank-Based Z-Scores 
The outcome assessments in high school growth are transformed from their native scales to 
rank-based z-scores before estimating the high school growth models. Rank-based z-scores 
reshape the distribution of test scores to the standard normal distribution by computing the 
percentile rank corresponding to each score and converting that rank to a value on the normal 
distribution using the inverse standard normal cumulative distribution function.  

Rank-based z-scores are employed when it is plausible to assume that student content 
knowledge is distributed normally across students, a distribution that may not necessarily be 
reflected in the distribution of the untransformed test scores. The decision to employ rank-
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based z-scores, which are not used in models of growth in grades 4-8, was prompted in part by 
very high ceiling values and very low floor values on the South Carolina Career Ready 
assessment. 

Matching Students to Prior Achievement 
The most important control variables in a growth model are usually the measures of prior 
achievement, especially those in the same content area as the posttest. In the model of school 
growth, the pretest assessments are the SC READY assessments in math and English language 
arts, administered in 2021-22 at the end of 8th grade. As in the growth models for grades 4-8, 
the SC READY scores are normalized linearly to have a mean of zero and a standard deviation 
of 1 by grade and subject. 

Attributing Growth to Schools 
The posttest in the school growth model is administered at the end of 11th grade; the pretest, 
at the end of 8th grade. The span of time between the two tests covers three years of 
schooling—those typically associated with the 9th, 10th, and 11th grades—and schools 
attended in all three of these years contribute to growth over this span of time. 

We weight student growth toward a school's growth measure in a way that is proportionate to 
the number of years between the 8th grade and 11th grade assessments that the student 
attended the school. The growth of a student who attends a school for all three years enters 
that school's growth measure with full weight. If a student attends a school for two out of three 
years, their growth enters the school's growth measure with two-thirds weight; for one of three 
years, with one-third weight. Students are only associated with a school for a given year if they 
attend the school for the full academic year. 

In years in which students are not enrolled full time in a school, students are associated with a 
placeholder school for the purposes of the model. Students who are enrolled in a district but 
not in any single school for the full academic year are associated with a placeholder school 
specific to the district. There are also separate placeholder schools for students who are 
enrolled in the state but not in any single district or school for the full academic year, and for 
students who are not enrolled in the state for the full academic year.   

The approach to attribution is operationalized by estimating the value-added regression with 
fixed effects for combinations of schools attended among the three years between the pretest 
and posttest in place of the school fixed effects 𝛼𝛼𝑗𝑗𝑗𝑗 in (1). The average pretest scores included 
among the predictor variables. 𝑦𝑦�𝑗𝑗𝑗𝑗−1 and 𝑦𝑦�𝑗𝑗𝑗𝑗−1𝑎𝑎𝑎𝑎𝑎𝑎 , are computed as average pretest scores by 
combination of school. After estimating this regression, we compute student growth as in 
grades 4-8, and average student growth by combination of schools to produce growth 
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measures for each combination of schools observed in the sample. These combination growth 
measures are aggregated into growth measures for individual schools, using a weighted 
average in which the weight is equal to the number of students in the combination, multiplied 
by number of years associated with the school in the combination divided by three.  

Control Variables Included in the Model 
We list below the predictor variables in the school-level value-added growth models, other 
than the fixed effects for combinations of schools (see Attributing growth to schools, above). 

Predictors included in the school-level high school growth model: 

• 2022 8th grade SC READY math 
• 2022 8th grade SC READY ELA 
• Average, by combination of schools, of 2022 8th grade SC READY math 
• Average, by combination of schools, of 2022 8th grade SC READY ELA 

Two analysis data sets are produced, covering the South Carolina Career Ready assessments 
in reading and in math in 2024-25. Each analysis data set includes students who have an 11th 
grade South Carolina Career Ready assessment score in the subject being considered, who 
have 8th grade SC READY scores in both ELA and math, and who were enrolled for the full 
academic year in the state for at least one of the three years among 2022-23, 2023-24, and 
2024-25. 

Other Aspects of the High School Growth Model 
Other aspects of the growth model are largely the same between high school models and 
models for grades 4-8. These include the use of errors-in-variables regression to estimate the 
value-added model; the use of shrinkage methods; and standardizing growth measures using 
their variance across schools or teachers. Properties of the high school school growth model 
are presented in the Appendix. 
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APPENDIX 
Table 17. Sample for 2025 HS Math and ELA Value-Added 

 Math ELA 
Number of Students 47894 47849 
Number of Schools 271 271 
Number of School Districts 82 82 
Percent Economically Disadvantaged 58.69 58.64 
Percent English Learners 5.61 5.63 
Percent with Disability 9.81 9.80 
Percent Asian 2.69 2.69 
Percent Black 35.83 35.78 
Percent Hispanic 12.47 12.49 
Percent Native American 0.69 0.69 
Percent White 48.32 48.34 
2025 Posttest Mean 206.59 207.27 
2025 Posttest Standard Deviation 12.91 10.09 
2022 Math Pretest Mean 583.27 583.35 
2022 ELA Pretest Mean 634.15 634.21 
2022 Math Pretest Standard Deviation 107.84 107.87 
2022 ELA Pretest Standard Deviation 114.04 114.08 

 

Table 18. Coefficient Estimates, 2024-25 Math and ELA SC Career Ready Assessment 
 Math ELA 

Variable Coeff. SE Coeff. SE 
2022 Math Pretest 0.634 0.006 0.211 0.006 
2022 ELA Pretest 0.179 0.006 0.594 0.006 
2022 sch. avg. Math Pretest -0.052 0.013 0.047 0.012 
2022 sch. avg. ELA Pretest 0.145 0.014 0.010 0.014 

 

Table 19. Variance and Reliability of HS Math and ELA Value-Added 
 Math ELA 

Variance of estimates (𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.018 0.015 
Noise variance (𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀[𝜎𝜎�𝑗𝑗𝑗𝑗2]) 0.002 0.002 
Estimated variance (𝜔𝜔�2) 0.016 0.013 
Estimated standard deviation (𝜔𝜔�) 0.127 0.114 
Reliability (𝜔𝜔�2 / 𝑉𝑉𝑉𝑉𝑉𝑉�𝛼𝛼�𝑗𝑗𝑗𝑗�) 0.895 0.871 
Number of schools 327 326 
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Table 20. Correlations between Student Demographics and HS Math and ELA Value-Added 
Characteristic Math ELA 

Economic Disadvantage -0.45 -0.31 
English Learner -0.02 0.06 
Disability -0.22 -0.15 
Asian 0.34 0.31 
Black -0.44 -0.28 
Hispanic 0.03 0.08 
Native American 0.09 0.04 
White 0.38 0.21 

 

Table 21. Correlations between Prior Attainment and HS Value-Added 
Subject Correlation 

Math 0.13 
ELA 0.14 

 

Table 22. Correlations in HS Value-Added Between Subjects 
 Correlation 

2025 HS Math/ELA 0.76 
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