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Introduc�on 
This document describes the model used to measure student growth for ins�tu�onal 
accountability in New York State for the 2022-23 school year. In response to missing data due to 
the COVID-19 pandemic, the Accountability Rebuild began with a one-year model that relied 
upon 2021-22 school year results. The system rebuild included suspension and modifica�on of 
several indicators, an introduc�on of a new indicator, and modified iden�fica�on and exit 
criteria.   

The New York State Educa�on Department (NYSED) reports both unadjusted and adjusted 
growth scores. Unadjusted growth scores include only prior achievement as a predictor 
variable while adjusted growth scores control for prior achievement and student characteris�cs 
as predictor variables.1 Unadjusted scores are reported for informa�onal purposes to educators 
and are used for ins�tu�onal accountability in Grades 4-8 to calculate the Growth Index.   The 
remainder of this document refers only to the unadjusted model. 

In prior years, results from three years of growth models were combined for accountability 
designa�ons. However, the 2022-23 Growth measures are provided for informa�onal purposes 
only. The Growth models are implemented in Grades 4-8 ELA and mathema�cs (including 
Grade 8 Algebra I) and are based on assessing each student’s change in performance between 
2021-22 and 2022-23 on State assessments compared with students who have similar prior 
performance. For more informa�on about how growth is used for ins�tu�onal accountability 
purposes, see Measuring Student Growth for Institutional Accountability in New York (available 
htps://www.nysed.gov/essa). 

Content and Organiza�on of This Report 
The results presented in this report are based on the 2022-23 student growth model and 
Growth Index results, with some comparison to prior-year results. This technical report 
contains four sec�ons: 

1. Data – Descrip�on of the data used to implement the student growth model, including 
data processing rules and relevant issues that arose during processing. 

2. Model – Descrip�on of the sta�s�cal model. 
3. Repor�ng – Descrip�on of repor�ng metrics. 
4. Results – Overview of key model results aimed at providing informa�on on model 

quality and characteris�cs.    

1 Details can be found in the 2022-23 Growth Model for Educator Evaluation Technical Report, which is available on 
the NYSED Growth Measures Toolkits page. 

https://www.nysed.gov/essa
http://www.p12.nysed.gov/accountability/essa.html
http://www.nysed.gov/state-growth-measures-toolkits/
http://www.nysed.gov/state-growth-measures-toolkits/
http://www.nysed.gov/state-growth-measures-toolkits/
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Data 
To measure student growth and atribute that growth to schools, at least two sources of data 
are required: student test scores that can be observed across �me and informa�on describing 
how students are linked to schools (i.e., iden�fying which school students atend for a tested 
subject).   

The following sec�ons describe in more detail the data used for model es�ma�on. 

Test Scores   
New York’s student growth models drew on test score data from statewide tes�ng programs in 
Grades 3-8 in ELA and mathema�cs (including Algebra I) for schools of students in Grades 4-8. 
The Grades 4-8 growth models are es�mated separately by grade and subject using scores from 
each grade (e.g., Grade 5 mathema�cs) as the outcome. 

State Tests in ELA and Mathema�cs (Grades 3-8) 
The New York State tests at the elementary and middle school grade levels are administered in 
the spring and measure a range of knowledge and skills in ELA and mathema�cs.   

Typically, New York’s Grades 4-8 ins�tu�onal accountability growth model includes up to three 
prior year test scores (depending on the grade) in the same subject area. However, the 2022-23 
New York Grades 4-8 and Grade 8 Algebra I ins�tu�onal accountability growth model only uses 
immediate prior year test scores in both ELA and mathema�cs to predict test scores in those 
subjects. If the immediate prior-year test score in the same subject was missing from the 
immediate prior grade, the student was not included in the growth measure for that subject. 
Two examples of how students would not have growth scores computed for them are: 

1. Students without a prior-year test score (e.g., a 6th grade student with a valid 6th 

grade ELA test score in 2022-23 who did not have a valid ELA test score in 2021-22); 
or  

2. Students with a prior-year test score for the same grade as the current year test 
score (e.g., a 6th grade student with a valid 6th grade ELA test score in 2022-23 who 
also had a 6th grade ELA test score in 2021-22). 

The specific tests used as predictors vary by grade and subject and are shown in Table 1. 

https://www.nysed.gov
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Table 1. Pretests for student model, Grades 4-8 and Grade 8 Algebra I 

In addi�on to test scores, the New York Grades 4-8 ins�tu�onal accountability growth model 
also used the condi�onal standard errors of measurement of those test scores. All assessments 
contain some amount of measurement error, and the New York Grades 4-8 ins�tu�onal 
accountability growth model accounts for this error (as described in more detail in the Model 
sec�on of this report). Condi�onal standard errors were obtained from published technical 
reports for the assessments’ prior-year test scores, and the State’s test vendor provided a 
similar table for the 2022-23 test scores.   

School Atribu�on 
For the New York Grades 4-8 ins�tu�onal accountability growth model, students were 
atributed to schools if they were con�nuously enrolled (i.e., enrolled in the same school on 
BEDS day and at the beginning of the State test administra�on in the spring). Table 2 shows 
atribu�on rates for schools for the 2022-23 model.   

https://www.nysed.gov
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Table 2. Grades 4-8 School-Student Attribution Rates (2022-23 Single Year Model) 

Grade Valid Student 
Records 

Valid Student Records Atributed 
to at Least One School 

Atribu�on Rate 

4 286,653 279,397 97% 

5 287,922 281,170 98% 

6 276,810 269,867 97% 

7 267,859 261,323 98% 

8 269,601 263,910 98% 

Total 1,388,845 1,355,667 98% 
Note: Student records are considered valid for the purposes of growth modeling when there are at least two 
consecu�ve years of valid assessment scores. Students can have as many as three valid records per year, one for 
ELA, one for mathema�cs, and one for Grade 8 Algebra I. 

The atribu�on rate at the school level in 2022-23 was 98%. Note that Grade 8 Algebra I is 
included. 

Model 
This sec�on describes the sta�s�cal model used to measure student growth between two 
points in �me on a single subject of a State assessment. New York’s student growth model is 
run separately at the end of each school year and typically the resul�ng Student Growth 
Percen�les (SGPs) from the three most recent years are aggregated to create the Ins�tu�onal 
Accountability Growth Index. However, for 2022-23, the growth index is based solely on 2022-
23 SGPs as part of the accountability rebuild.  

This sec�on describes the model used to create SGPs and begins with a descrip�on of the 
sta�s�cal model used to form the comparison point against which students are measured, 
based on similar students. It then describes how SGPs are derived from the comparison point, 
followed by how the Growth Index is produced from the SGPs. 

At the core of the New York State ins�tu�onal accountability growth model is the produc�on of 
an SGP. This sta�s�c characterizes each student’s current year score rela�ve to other students 
with similar prior test score histories. For example, an SGP equal to 75 denotes that a student’s 
current year growth score is the same as or beter than 75% of the students in the State with 
similar prior test score histories. It does not mean that the student’s growth is beter than that 
of 75% of all other students in the popula�on.   

One common approach to es�ma�ng SGPs is to use a quan�le regression model (Betebenner, 
2009). This approach models the current year score as a func�on of prior test scores and finds 
the SGP by comparing the current year score to the predicted values at various quan�les of the 
condi�onal distribu�on.   

https://www.nysed.gov
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The methods described here do not rely on the quan�le regression method for two reasons. 
First, the typical implementa�on of the quan�le regression makes no correc�on for 
measurement variance in the predictor variables or the outcome variable. Ignoring the 
measurement variance in the predictor variables yields bias in the model coefficients (e.g., Wei 
and Carroll, 2009). Further complica�ng the issue, the measurement variance in the outcome 
variable also adds to the bias in a quan�le regression (Hausman, 2001), an issue that does not 
occur with linear regression. 

A linear regression model is used to compute the SGPs each year for New York’s growth model 
and is designed to account for measurement variance in the predictor variables, as well as the 
outcome variable, to yield unbiased es�mates of the model coefficients. Subsequently, these 
model coefficients are used to form a predicted score, which is ul�mately the basis for the SGP. 
Because the predic�on is based on the observed score, it is necessary to account for 
measurement variance in the predic�on as well. Hence, the model accounts for measurement 
variance in two steps: first in the model es�ma�on and second in forming the predic�on. The 
next sec�on describes this model in detail. 

Covariate Adjustment Model 
The sta�s�cal model implemented as the growth model is typically referred to as a covariate 
adjustment model (McCaffrey, Lockwood, Koretz, & Hamilton, 2004), as the current year 
observed score is condi�oned on prior levels of student achievement as well as other possible 
covariates.   

In its most general form, the model can be represented as follows: 

𝑦𝑦𝑡𝑡 𝑡𝑡 = 𝑋𝑋𝑡𝑡 𝛽𝛽 + � 𝑦𝑦𝑡𝑡 −𝑟𝑟 ,𝑡𝑡 𝛾𝛾𝑡𝑡 −𝑟𝑟 + 𝑒𝑒𝑡𝑡 

𝐿𝐿 

𝑟𝑟=1 

where 𝑦𝑦𝑡𝑡 𝑡𝑡 is the observed score at �me 𝑡𝑡 for student 𝑖𝑖 , 𝑋𝑋𝑡𝑡 is a row vector of student- and 
school-level demographic variables, 𝛽𝛽 is a column vector of coefficients capturing the effect 
of any demographics included in the model, 𝑦𝑦𝑡𝑡 −𝑟𝑟 ,𝑡𝑡 is the observed lag score at �me 𝑡𝑡 − 𝑟𝑟, 
and 𝛾𝛾𝑡𝑡 −𝑟𝑟 is the coefficient capturing the effect of the lagged score. 

Accoun�ng for Measurement Variance in the Predictor Variables 
All test scores are measured with variance, and the magnitude of the variance varies across the 
range of test scores. The standard errors (square roots of variances) of measurement are 
referred to as conditional standard errors of measurement (CSEMs) because the variance of a 
score is heteroscedas�c and depends on the score itself. Figure 1 shows a sample from the 
Grade 8 ELA test in New York. 

https://www.nysed.gov
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Figure 1. Conditional Standard Error of Measurement Plot (Grade 8 ELA, 2022-23) 

  
Trea�ng the observed scores as if they were the true scores introduces a bias in the regression 
(Greene, 2003) that cannot be ignored within the context of a high-stakes accountability 
system. In test theory, the observed score is described as the sum of a true score plus an 
independent variance component. Our es�mator accoun�ng for the error in the predictor 
variables is the errors-in-variables regression es�mator described in Fuller (1987). 

Specifica�on for the Grades 4-8 Growth Model   
The preceding sec�on provides details on the general modeling approach and specifically how 
measurement variance is accounted for in the model. The exact specifica�on for the New York 
Grades 4-8 model in 2022-23 is described as follows: 

𝑦𝑦𝑔𝑔 𝑡𝑡 = 𝜇𝜇 + � 𝛽𝛽𝑙𝑙 𝑦𝑦𝑔𝑔 −𝑙𝑙 ,𝑡𝑡 

𝐾𝐾 

𝑙𝑙 =1 
+ � 𝜏𝜏𝑠𝑠 

𝑀𝑀 

𝑠𝑠 =1 
𝑚𝑚𝑠𝑠𝑡𝑡 + 𝜀𝜀𝑡𝑡 

where 𝑦𝑦𝑔𝑔𝑖𝑖 is the current year test scale score for student 𝑖𝑖 in grade 𝑔𝑔 , 𝜇𝜇 is the intercept, 𝛽𝛽𝑙𝑙 is 
the set of coefficients associated with the 𝐾𝐾 prior test scores, 𝜏𝜏𝑠𝑠 is the set of coefficients 
associated with the missing variable indicators, and 𝜀𝜀𝑡𝑡 is the student residual. In 2022-23, there 
are no cases of missing variables, given that the only predictor variable is score in the same 
subject at a single lag. Consequently, the missing variable indicators 𝑚𝑚𝑠𝑠𝑡𝑡 are never ac�vated 
and are automa�cally dropped from the model. 

Student Growth Percen�les 
The previously described regression models yield unbiased es�mates of the coefficients by 
accoun�ng for the measurement error in the observed scores. The resul�ng es�mates are then 
used to form a student-level SGP sta�s�c. For purposes of the growth model, a predicted value 
and its variance for each student are required to compute the SGPs as follows: 

https://www.nysed.gov
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𝑆𝑆𝑆𝑆 𝑃𝑃𝑡𝑡 = Φ

⎝ 

⎛ 𝑦𝑦𝑡𝑡 − 𝑦𝑦�𝑡𝑡 

�𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 
2 

⎠ 

⎞ 

where 𝑦𝑦𝑡𝑡 is the observed value of the outcome variable and 𝑦𝑦�𝑡𝑡 = 𝑤𝑤𝑡𝑡 ′𝛿𝛿 , where 𝑤𝑤𝑡𝑡 ′ is the 𝑖𝑖 th row 
of the model matrix 𝑊𝑊 , and the nota�on 𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 

2 is used to mean the variance of the predicted 
value of 𝑦𝑦𝑡𝑡 for the 𝑖𝑖 th student. Here, the regression is of the form 

𝑦𝑦 = 𝑊𝑊 𝛿𝛿 + 𝜖𝜖   

where 

𝜖𝜖 ~𝑁𝑁(0, 𝜎𝜎𝑒𝑒 
2 )   

For this case, the classic variance of a predictor is 

𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 
2 = [1 + 𝑤𝑤𝑡𝑡 

′ (𝑊𝑊 ′ 𝑊𝑊 )−1 𝑤𝑤𝑡𝑡 ]𝜎𝜎�𝑒𝑒 
2 

where 𝜎𝜎�𝑒𝑒2 is the es�mated variance of the model's error term. However, in this case, we make 
two refinements to acknowledge the effect of measurement error on the residual variance. The 

first is to use the actual variance on 𝑦𝑦𝑡𝑡 , called 𝜎𝜎𝑦𝑦𝑡𝑡 2 , rather than the popula�on variance on 𝑦𝑦𝑡𝑡 , 
called 𝜎𝜎�𝑦𝑦𝑡𝑡 2 , which is already included in 𝜎𝜎�𝑒𝑒2 . This is done by subtrac�ng the popula�on variance 

and adding back the individual variance. Thus, the variance on the predictor becomes 

𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 
2 = [1 + 𝑤𝑤𝑡𝑡 

′ (𝑊𝑊 ′ 𝑊𝑊 )−1 𝑤𝑤𝑡𝑡 ]�𝜎𝜎𝑒𝑒 
2 − 𝜎𝜎�𝑦𝑦𝑡𝑡 2 � + 𝜎𝜎𝑦𝑦𝑡𝑡 2 

The second refinement is to replace the popula�on variance in 𝑤𝑤𝑡𝑡 , called Σ� 𝑡𝑡 , with the individual 
variance in 𝑤𝑤𝑡𝑡 , called Σ𝑡𝑡 . This replacement is done in the same way as with the variance in 𝑦𝑦𝑡𝑡 , 
so the variance es�mate is now 

𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 
2 = [1 + 𝑤𝑤𝑡𝑡 

′ (𝑊𝑊 ′ 𝑊𝑊 )−1 𝑤𝑤𝑡𝑡 ]�𝜎𝜎𝑒𝑒 
2 − 𝜎𝜎�𝑦𝑦𝑡𝑡 2 − 𝛿𝛿 ′ Σ� 𝑡𝑡 𝛿𝛿 � + 𝜎𝜎𝑦𝑦𝑡𝑡 2 + 𝛿𝛿′𝛴𝛴𝑡𝑡 𝛿𝛿 

A predicted value for each student is used to compute the SGP. However, that predic�on is 
based on the es�mates of the fixed effects that were corrected for measurement variance but 
based on the observed score in vector 𝑤𝑤𝑡𝑡 . 

Figure 2 illustrates how the SGPs are found from the previously described approach. The 
illustra�on considers only a single predictor variable, although the concept can be generalized 
to mul�ple predictor variables, as presented earlier. For each student, we find a predicted value 
condi�onal on his or her observed prior score(s) and the model coefficients. To illustrate the 
concept, assume we find the predic�on and its variance but do not account for the 
measurement variance in the observed scores used to form that predic�on. We would form a 

https://www.nysed.gov
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condi�onal distribu�on around the predicted value and find the por�on of the normal 
distribu�on that falls below the student’s observed score. This is equivalent to 

𝑆𝑆𝑆𝑆 𝑃𝑃𝑡𝑡 = � 𝑓𝑓 (𝑥𝑥 )𝑑𝑑𝑥𝑥 
𝑦𝑦𝑖𝑖 

−∞ 

with 𝑓𝑓 (𝑥𝑥 )~𝑁𝑁 �𝑦𝑦�𝑡𝑡 , 𝜎𝜎𝑦𝑦𝑦𝑦 ,𝑡𝑡 
2 �, although this is readily accomplished using the cumula�ve normal 

distribu�on func�on, Φ(∙). 

Figure 2. Sample Growth Percentile from Model 

  
Figure 3 illustrates the same hypothe�cal student shown in Figure 2. Note that the observed 
score and predicted value are iden�cal. However, the predic�on variance is larger than in Figure 
2. As a result, when we integrate over the normal from −∞ to 𝑦𝑦𝑖𝑖, the SGP is 60, not 90 as in the 
previous example. This difference occurs because the condi�onal density curve has become 
more spread out, reflec�ng less precision in the predic�on. 

https://www.nysed.gov
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Figure 3. Sample Growth Percentile from Model 

  

Combining SGPs Across Years to Generate a Growth Index 
Once SGPs are es�mated for each student, school- and district-level sta�s�cs can be formed 
that characterize the typical performance of students within a group. New York’s growth model 
Technical Advisory Commitee recommended using a mean SGP, or mean growth percen�le 
(MGP). 

Typically for NYSED’s ins�tu�onal accountability model, SGPs from the most recent three years 
are combined to create a Growth Index for each accountability subgroup for public schools, 
charter schools, and districts. To do so, three years of SGPs for con�nuously enrolled students 
were combined and a mean of SGPs was calculated for each accountability subgroup and for 
each school and district. For 2022-23, however, as part of the Accountability Rebuild, only one 
year of SGPs are used in the ins�tu�onal accountability model for each accountability subgroup 
for public schools, charter schools, and districts. 2 

For each aggregate unit 𝑗𝑗, such as a school, the sta�s�c of interest is a summary measure of 
growth for students within this group. Within group 𝑗𝑗, there are SGPs for 𝑁𝑁 students associated 

2 To be included in the Growth Index, a student must be con�nuously enrolled in a public school, charter school, or 
district that was open during the 2022-23 school year.   

https://www.nysed.gov
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with group 𝑗𝑗 �𝑆𝑆𝑆𝑆 𝑃𝑃𝑗𝑗 (1), 𝑆𝑆𝑆𝑆 𝑃𝑃𝑗𝑗 (2), . . . , 𝑆𝑆𝑆𝑆 𝑃𝑃𝑗𝑗 (𝑁𝑁 )�. That is, there is an observed SGP for each student 
for each year within group 𝑗𝑗.  The Growth Index for unit 𝑗𝑗 is produced as the simple mean 

𝜃𝜃𝑗𝑗 = 𝑚𝑚𝑒𝑒𝑚𝑚𝑚𝑚(𝑆𝑆𝑆𝑆 𝑃𝑃𝑗𝑗(i))   

Many schools serve students from different grades and with results from different tested 
subjects. Because the SGPs are expressed as percen�les, they are free from scale-specific 
inferences and can be combined. Therefore, for the Growth Index, all SGPs of relevant students 
are pooled and the mean of the pooled SGPs is calculated. 

A Growth Index is calculated for the All Students group and each of the accountability 
subgroups for which the count of SGPs is greater than or equal to 30: American Indian or Alaska 
Na�ve, Black or African American, Hispanic or La�no, Asian/Pacific Islander, White, Mul�racial, 
Students with Disabili�es, English Language Learners, and Economically Disadvantaged.3 The 
Growth Index is then rounded to the nearest tenth decimal place and assigned to one of four 
Growth Levels based on the cut points described in Table 3. 

Table 3. Growth Index to Growth Level 

Growth Index Growth Level 
45 or less 1 
45.1 to 50 2 
50.1 to 54 3 

Greater than 54 4 

Repor�ng 
Ins�tu�onal accountability growth results are provided for all students and disaggregated by 
subgroup as well as the student roster file are provided to Districts and charter schools.   

Ins�tu�onal Accountability Reports 
The main repor�ng metrics for schools of Grades 4-8 were as follows: 

• Sum of SGPs – The sum of the SGP results in ELA and in math for 2022-23.  
• Number of Student Scores – The number of SGP results in ELA and in math for 

con�nuously enrolled students for 2022-23.   

3 When calcula�ng the Growth Index for English language learners (ELLs), if there are 30 or more SGPs for the 
subgroup across the three years, then former ELLs are included in the Growth Index as the number of SGPs for 
former ELLs is less than half the number of ELLs in the current year. Former ELLs are students that were reported in 
at least one of the two previous repor�ng years but not in the current repor�ng year with a disability program 
service code. Similarly, if there are 30 or more SGPs for the Students with Disabili�es subgroup, then former 
students with disabili�es are included in the Growth Index. Former students with disabili�es are students that 
were reported in at least one of the two previous repor�ng years but not in the current repor�ng year with a 
disability program service code. 
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• Growth Index– The mean of the SGPs for students atributed to the subgroup. 
• Growth Level – The Growth Level associated with the reported Growth Index. 

Results are presented at an aggregate level for the district and its schools and students 
separately. 

Minimum Sample Sizes for Repor�ng 
To report a Growth Index, a subgroup requires at least 30 student scores. Table 4 presents the 
percentage of schools and districts that had at least one student atributed in 2022-23 and the 
number/percent included in the ins�tu�onal accountability model a�er applying the 𝑚𝑚 ≥ 30 
rule.   

Table 4. Grades 4-8 Reporting Rates (2022-23 Growth Index) 

Level 
Number with at Least 

One Student Atributed 
Number Mee�ng the 

Minimum Sample Size Requirement 
Percentage Mee�ng the Minimum 

Sample Size Requirement 
School 4,068 3,529 86.80% 

District 710 702 98.90% 

  

Results 
This sec�on provides an overview of the results for the single-year 2022-23 growth model 
es�ma�on. A pseudo R-squared sta�s�c and summary sta�s�cs characterizing the SGPs, MGPs, 
and their precision provide an overview of model fit. 

Single-Year 2022-23 Growth Model   
Typically, the Growth Index incorporates three years of growth scores from single-year models 
that are es�mated separately for each grade and subject. With rebuilding the Accountability 
System, results for the 2022-23 single year model were calculated for schools and districts to 
show a one-year MGP for informa�onal purposes only. The following results are related to the 
single-year 2022-23 growth model.4 

Model Fit Sta�s�cs for Grades 4-8 
The R-square value is a sta�s�c commonly used to describe the goodness-of-fit for a regression 
model. Because the model implemented here is an error-in-variables (EiV)5 model, not a least 
squares regression, we refer to this as a pseudo R-square. Table 5 presents the pseudo R-square 

4 For more informa�on about the 2022-23 growth models, see the Archived Resources of NYSED Growth Measures 
Toolkits page.   
5 EiV regression is a method to es�mate consistent coefficients when variables are measured with error, such as 
assessment scores. EiV regression allows us to acknowledge and account for that error. 

http://www.nysed.gov/state-growth-measures-toolkits
http://www.nysed.gov/state-growth-measures-toolkits
http://www.nysed.gov/state-growth-measures-toolkits
http://www.nysed.gov/state-growth-measures-toolkits
http://www.nysed.gov/state-growth-measures-toolkits
http://www.nysed.gov/state-growth-measures-toolkits
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values for each grade and subject, computed as the squared correla�on between the fited 
values and the outcome variable. 

Table 5. Grades 4-8 Pseudo R-Squared Values by Grade and Subject (2022-23 Single Year Model) 

Subject Grade Pseudo R2 

ELA 

4 0.60 
5 0.60 
6 0.63 
7 0.62 
8 0.63 

Mathema�cs 

4 0.66 
5 0.68 
6 0.66 
7 0.70 
8 0.59 

Algebra I 8 0.61 

Student Growth Percen�les for Grades 4-8 
SGPs describe a student’s current year score rela�ve to those of other students in the data with 
similar prior academic histories. A student’s SGP should not be expected to be higher or lower 
based on his or her prior-year score. Table 6 shows the correla�on between the prior-year scale 
score and SGP for each grade and subject. These correla�ons are usually nega�ve as a result of 
using the EiV approach to account for measurement variance in the prior-year scale score; the 
correla�on need not be zero. Squaring these values gives the percentage of varia�on in SGPs 
explained by prior-year scores for any grade and subject. Although prior-year test scores are 
generally good predictors of current year test scores, the prior-year test score is a poor 
predictor of current year SGPs. As shown in Table 6, prior-year test scores usually explain less 
than two percent of the varia�on in SGPs. Because SGPs are intended to allow students to show 
low or high growth no mater their prior performance, this result is as expected.   
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Table 6. Grades 4-8 Correlation Between SGP and Prior-Year Scale Score (2022-23 Single Year 
Model) 

Subject Grade Correla�on 

ELA 

4 -0.112 
5 -0.133 
5 -0.114 

7 -0.144 

8 -0.116 

Mathema�cs 

4 -0.080 
5 -0.090 
6 -0.116 
7 -0.120 
8 -0.141 

Algebra I 8 0.059 

Reliability of MGPs 
It is useful to examine the reliability sta�s�c to assess the precision of the school-level MGPs, 
specified here as 𝜌𝜌: 

𝜌𝜌 = 1 − � 
𝜎𝜎� 

𝑠𝑠𝑑𝑑 �𝜃𝜃� 𝑗𝑗 � 
� 

2 

where 𝜎𝜎� is the mean standard error of the MGP, and 𝑠𝑠𝑑𝑑 �𝜃𝜃�𝑗𝑗 � is the standard devia�on between 

school MGPs. In theory, the highest possible value is one, which would represent complete 
precision in the measure. When the ra�o is zero, the varia�on in MGPs is explained en�rely by 
sampling varia�on. Larger values of 𝜌𝜌 are associated with more precisely measured MGPs. 

Table 7 provides the weighted mean standard errors, the weighted standard devia�ons, and the 
values of weighted 𝜌𝜌 for the model for schools, using the number of SGPs as weights. These 
results are based upon the one-year MGPs for the 2022-23 model. The values shown below are 
very similar to what was reported for prior year models.   
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Table 7. Grades 4-8 Weighted Model Mean Standard Errors, Standard Deviation, and Value of ρ 
by Grade for Schools, Weighted by Number of SGPs (2022-23 Single Year Model) 

Grade 
Weighted Mean 
Standard Error 

Weighted Standard 
Devia�on 

Weighted 

Reliability Sta�s�c (𝝆𝝆 ) 

4 2.431 8.706 0.915 
5 2.348 9.432 0.932 
6 1.983 9.030 0.944 

7 1.911 9.276 0.950 
8 1.960 7.687 0.923 

  
Table 8 provides the share of schools whose combined MGPs are significantly above or below 
the State mean, using the 95% confidence intervals. In all cases, the percentage exceeding the 
mean is larger than what would be expected by chance alone, indica�ng the model 
dis�nguishes between schools (i.e., 2.5% of schools would be expected to be above or below 
the mean by chance alone). 

Table 8. Grades 4-8 School Combined MGPs Above or Below the Mean at a 95% Confidence 
Level (2022-23 Single-Year Model) 

Below Mean Above Mean 

Level N % N % 
4 676 28% 693 29% 

5 653 28% 706 30% 

6 498 30% 480 29% 

7 497 34% 442 30% 

8 346 24% 478 33% 

Growth Index 
The following provides results of the Growth Index for single year 2022-23. 

Neutrality of Growth Index 
It is helpful to consider the rela�onship between the Growth Index and school characteris�cs, 
to iden�fy any rela�onships that suggest non-neutrality. The scater plots in Figures 4 through 8 
provide a visual representa�on of the correla�on between the school Growth Index and five 
school characteris�cs: the percent of students who are ELL, the percent of SWD, the percent of 
students in poverty or with economic disadvantage (ED), and the mean prior ELA or 
mathema�cs score of the students.   
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Figure 4. Growth Index Scores by Percentage of ELL Students in School 

Figure 5. Growth Index Scores by Percentage of SWD Students in School 
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Figure 6. Growth Index Scores by Percentage of ED Students in School 

Figures 7 and 8 show the rela�onship between the Growth Index and the Z-score of student 
prior achievement. A Z-score represents the number of standard devia�ons above or below the 
mean. Since the assessment scales are not designed to be averaged directly across grades or 
tes�ng regimes, the Z-score provides a way to represent mul�ple grades and years of test 
scores together. 

Figure 7. Growth Index Scores by Mean Prior ELA Z-Score Students in School 

https://www.nysed.gov


New York State Educa�on Department 
2022-23 Growth Model for Ins�tu�onal Accountability 

Technical Report   
  
  

www.nysed.gov   20 

  

Figure 8. Growth Index Scores by Mean Prior Math Z-Score Students in School 

The scater plots above show that the Growth Index has a low to moderate correla�on with 
respect to school demographic and pretest characteris�cs. The low correla�on means that the 
Growth Index can be considered to be neutral with respect to these school characteris�cs and 
this neutrality means that schools can demonstrate growth, regardless of the academic star�ng 
point or characteris�cs of their students.   

Growth Levels 
As noted above, for accountability purposes, the Growth Index is translated to a Growth Level. 
Table 9 describes the observed distribu�on of Growth Levels for schools and districts for the 
All Students subgroup based on their 2022-23 Growth Index. 

Table 9. School and District Level Distributions 

Output Level Level 1 Level 2 Level 3 Level 4 

School 30% 25% 20% 25% 

District 44% 31% 16% 9% 
Note: Because of rounding, percentages may not add to 100 percent.   
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Appendix A. Model Coefficients 
The tables that follow display regression model coefficients (labeled as “Effects”) for the New 
York growth model in each grade and subject. For the Grades 4-8 model, these model 
coefficients represent the predicted change in current year test scores for one unit of change in 
each variable shown in the table, holding other variables constant. For example, in Table A-1, 
the predicted change in a student’s current year ELA test score given a one-point increase in a 
student’s prior grade ELA test score is 1.026. The interpreta�on of a one-unit change varies by 
variable type. For yes/no variables, model coefficients represent the predicted change in 
current year test scores given a change from no to yes. Missing flags are yes/no variables set to 
yes if the noted variable is missing and no otherwise. In 2022-23, there are no cases of missing 
variables, given that the only predictor variable is score in the same subject at a single lag. 
Consequently, the missing flags are never ac�vated and are automa�cally dropped from the 
model. 

Because of the differences in model and variable types, it is important to keep in mind that 
effect sizes cannot be compared directly across different types of variables. 

Table A-1. Grade 4 ELA Model Coefficients 

Effect Name Effect Standard Error p-value 

Constant Term -165.959 0.093 0.000 
Prior-Grade ELA Scale Score 1.026 0.000 0.000 

Table A-2. Grade 5 ELA Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -124.22 0.087 0.000 
Prior-Grade ELA Scale Score 0.958 0.000 0.000 

Table A-3 . Grade 6 ELA Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -170.146 0.095 0.000 
Prior-Grade ELA Scale Score 1.025 0.000 0.000 

Table A-4. Grade 7 ELA Model Coefficients 

Effect Name Effect Standard Error p-value 

Constant Term -158.922 0.093 0.000 
Prior-Grade ELA Scale Score 1.007 0.000 0.000 
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Table A-5. Grade 8 ELA Model Coefficients 

Effect Name Effect Standard Error p-value 

Constant Term -186.594 0.099 0.000 
Prior-Grade ELA Scale Score 1.057 0.000 0.000 

Table A-6. Grade 4 Mathematics Model Coefficients 

Effect Name Effect Standard Error p-value 

Constant Term -248.892 0.084 0.000 
Prior-Grade Mathema�cs Scale Score 1.177 0.000 0.000 

Table A-7. Grade 5 Mathematics Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -205.095 0.078 0.000 
Prior-Grade Mathema�cs Scale Score 1.102 0.000 0.000 

Table A-8. Grade 6 Mathematics Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -227.728 0.083 0.000 
Prior-Grade Mathema�cs Scale Score 1.140 0.000 0.000 

Table A-9. Grade 7 Mathematics Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -307.897 0.092 0.000 
Prior-Grade Mathema�cs Scale Score 1.276 0.000 0.000 

Table A-10. Grade 8 Mathematics Model Coefficients   

Effect Name Effect Standard Error p-value 

Constant Term -320.934 0.129 0.000 
Prior-Grade Mathema�cs Scale Score 1.293 0.000 0.000 

  
Table A-11. Grade 8 Algebra I Model Coefficients 

Effect Name Effect Standard Error p-value 

Constant Term -342.734 0.157 0.000 
Prior-Grade Mathematics Scale Score 0.692 0.000 0.000 
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