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After the Every Student Succeeds Act (2015) 
A discussion of students’ academic growth is closely tied to educational policies related to teacher effectiveness 
or school accountability. Under the Every Student Succeeds Act (ESSA), states are required to have long-term 
goals for improving student achievement as measured by the annual state assessments (U.S. Department of 
Education, 2015). Each state’s education agency, consequently, has worked to develop and implement a new 
integrated local, state, and federal accountability system.  

Longitudinal data systems including education outcomes shed light on developing approaches for measuring 
growth (Data Quality Campaign, 2013). ESSA granted more autonomy to states to develop new accountability 
systems that include growth models. Each state has its own approach to growth models: some states have 
adopted one or more of the currently available models, and some are considering developing new models. In this 
context, understanding various growth models across states is essential to develop a strategy for the growth 
model Edmentum uses for Exact Path.  

State-Level Growth Strategies 
Rather than reporting simple difference-scores calculated from two tests, state accountability systems tend to use 
more complex growth models to obtain greater reliability and validity. However, because different models in 
different situations provide different information depending on how each model defines academic growth, 
mandating a particular growth model should not be encouraged. Thus, states’ growth models are a generic 
(collective) product which includes important considerations, such as underlying statistical properties, reporting 
the growth to various audiences, and functionality within the accountability system. In the context of proliferating 
academic growth models, many studies on model comparisons and classifications have been conducted in order 
to better understand these models (e.g., Auty et al., 2008; Castellano & Ho, 2013; Goldschmidt, Choi, & 
Beaudoin, 2012).  

This study investigated documents (such as technical reports and presentation materials) and web-based 
resources (such as video and audio files) on state education agency websites across the following states: 
Arizona, California, Florida, Georgia, Illinois, Indiana, Kentucky, Louisiana, Michigan, Minnesota, Missouri, New 
Jersey, North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina, Tennessee, Texas, and Virginia. These 
resources are not limited to growth models but also include information about school accountability systems to 
examine how the growth models contribute to the system.  

This report classifies growth models for these states into several categories:  

• Gain Score Model 

• Value Added Model (VAM) 

• Student Growth Percentiles (SGPs) 

• Categorical Model 

• Student Learning Objectives (SLO)/Portfolios 

• Residual Model 

Figure 1 shows the number of states using each growth model. 
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Figure 1. Number of States Using Each Growth Model 

 

Each category is used in at least three states. The models are not mutually exclusive: they have some similarities 
in terms of assumptions for statistical models, data required to implement the model, or information obtained from 
the growth results.  

Gain Score Model 

In educational measurement, “true gain score” was defined as the difference between true scores on the initial 
and final tests, assuming the tests have parallel forms (Lord, 1956). From a perspective of absolute growth 
descriptions, because the gain score model supports the most intuitive interpretation of student growth, some 
states use this model with pre- and post-tests or vertically scaled tests. However, this model presents difficulties, 
such as unreliability of observed gain scores due to unreliability in each test and the need to use a vertical scale. 
Thus, it is not easy to accurately measure students’ academic growth using this approach. 

Figure 2 depicts the Gain Score Model, along with its key features and research questions.  
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Figure 2. Gain Score Model 

 

Value Added Model (VAM) 

The VAM is a statistical model that uses student characteristics and test scores from prior years to determine 
expected student achievement in the current year. The difference between an observed achievement and an 
expected one at the student level (called value-added) is averaged by subject in a teacher’s classroom to 
measure the teacher effect. Thus, the results from this model measure educators’ contribution to their students’ 
achievement on state assessments by comparing students’ success with the success of similar peers who have 
similar prior test scores and demographics. In states analyzed for this study, this model is used the most. Most 
states using the VAM contract with SAS Institute for help developing models and analyzing data. 

Student Growth Percentiles (SGP) 

The SGP model is one of the most commonly used growth models in the states analyzed for this study. 
Conceptually, an SGP is the percentile of current test scores of students who have shown the same or similar 
results in academic achievement in prior test scores (the students are called an academic peer group). This 
model is appealing because it is easy to interpret, but its underlying statistical procedure is complicated. Unlike 
the gain score model, the SGP of a student tells us her/his relative standing given his/her achievement in previous 
years. In an educator accountability context, SGPs at the student level are aggregated into teacher or district 
levels using aggregation functions, such as mean or median.  

Figure 3 depicts the SGP model, along with its key features and research questions.  
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Figure 3. SGP Model 

Categorical Model 

The core of the categorical model is to construct a transition matrix. In this model, student academic growth is 
calculated based on students’ changing performance levels on the state assessment from one year to the next. 
Each cell of the transition matrix provides a growth value based upon the number of students in a state who 
demonstrated a particular performance level in the previous year and a particular performance level in the current 
year. At teacher or other group levels, all students’ growth values in a given group are averaged for each subject.  

Figure 4 depicts the categorical model, along with its key features and research questions.  

Figure 4. Categorical Model 
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Student Learning Objectives (SLO)/Portfolios 

The SLO/Portfolios model is intended to monitor a student’s progress toward growth targets and demonstrate a 
teacher’s impact on student learning. This approach places especial emphasis on the professional competence of 
teachers. The states that apply this approach for teacher evaluation require educators to gather information on 
their students’ learning needs, strengths, weaknesses, and test scores. Although the SLO/Portfolios are not 
always included as a growth model, they are used in several states that have insufficient data to apply other 
statistically complicated growth models.  

Residual Model 

Finally, the Residual model category encompasses using any independent regression model. For predicting a 
regression line, a multivariate, multiple, or hierarchical regression model can be used. The Residual model may 
look similar to other regression-based growth models (e.g., VAM or SGPs) depending on the variables considered 
for constructing the model. However, the growth models in this category tend to be simpler and be developed in 
ways unique to each state. 

Figure 5 depicts the residual model, along with its key features and research questions.  

Figure 5. Residual Model 

 

Table 1 shows the growth models used in the states analyzed for this study. Because different growth models 
support different growth interpretations and data requirements, states tend to apply more than one growth model 
to their system as a complementary relationship. Appendix 1 shows examples of some growth models used by 
states in practice.  
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Table 1. Growth Models Used by States 

States Growth Model Category 

 Gain VAM SGPs Categ. SLO/Por. Resi. 

Arizona   ✔    

California      ✔ 

Florida  ✔     

Georgia   ✔    

Illinois   ✔ ✔   

Indiana   ✔    

Kentucky    ✔   

Louisiana  ✔     

Michigan   ✔  ✔  

Minnesota    ✔   

Missouri      ✔ 

New Jersey   ✔    

North Carolina ✔ ✔   ✔  

Ohio  ✔     

Oklahoma  ✔    ✔ 

Pennsylvania  ✔     

South Carolina  ✔   ✔  

Tennessee  ✔   ✔  

Texas ✔ ✔   ✔  

Virginia ✔   ✔   

Most of the states analyzed for this study use one or two growth models. North Carolina and Texas both use a 
combination of three different models. 

How Do Growth Models Contribute to Accountability Systems? 
Accountability systems are planned and implemented by a state education agency to comply with legislative 
requirements based on the ESSA (2015). Since the main purpose of the law is to make sure public schools 
provide a quality education for all students, the state’s education plan must include the following:  

• academic standards  

• annual testing 

• school accountability  

• goals for academic achievement  

• plans for supporting and improving struggling schools  

• state and local report cards  
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The ESSA requires each state to choose at least five ways to measure school performance. The following 
indicators are required: 

• academic achievement  

• academic progress 

• English language proficiency  

• high school graduation rates  

Other possible indicators states may use include the following: 

• kindergarten readiness 

• access to and completion of advanced coursework  

• college readiness 

• discipline rates  

• chronic absenteeism   

Figure 6 shows where the growth model for measuring academic progress fits into accountability systems under 
the ESSA. Each state’s academic growth models serve as an indicator for measuring academic progress. Student 
growth results are aggregated at the teacher, school, or district level and reported as evidence of school 
accountability and educator evaluation. Appendix 2 shows how growth indicators are used to calculate overall 
school/educator performance in practice.  

Figure 6. ESSA and Accountability System Organization Chart 

 



Page 8 of 21 
 

5600 W 83rd Street 
Suite 300, 8200 Tower 
Bloomington, MN 55437 

Conclusion and Discussion 
This research tells us why the academic growth models are important for states, which models are used in 
practice, and how the growth models contribute to school accountability systems under the law. Key takeaways 
are as follows: 

• A prerequisite of all growth models is great validity and reliability in assessment. 

• State growth measures are more likely to be reported at an aggregated level rather than the student level.  

• Growth measures are considered as one component among various performance measures in 
determining the success of schools, districts, and educators within any state accountability system.  

• Different models in different situations provide different information. Many states have multiple rating 
categories for growth measures. In other words, several growth models are applied to complement each 
other. 

The Edmentum Research and Design department is making plans to develop growth models for Exact Path that 
can provide a meaningful roadmap for effective learning paths. In individualized learning, modeling growth in 
academic achievement should include all information about student academic records and the developmental 
process. As our research develops, Exact Path’s growth model may receive a new theoretical framework. 
However, at the same time, Exact Path’s growth model will retain attributes of the commonly used growth models 
because they allow customers to interpret students’ growth in familiar ways. 
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Appendix 1: Examples of Growth Models  
Appendix 1 includes examples of some growth models used by states in practice.  

Value Added Model 

Oklahoma Sample Teacher Value-Added Result Reports (Spring 2016) 
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Oklahoma Sample Teacher Value-Added Result Reports (Spring 2016) – cont’d 
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Oklahoma Sample Teacher Value-Added Result Reports (Spring 2016) – cont’d 
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Oklahoma Sample Teacher Value-Added Result Reports (Spring 2016) – cont’d 
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Student Growth Percentiles 

Arizona Growth Model 
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Arizona SGP calculations 
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Categorical Model 

Virginia Department of Education 
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Student Learning Objectives/Portfolios 

Ohio State SLO Template Checklist 
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Residual Model 

Missouri Growth Model Calculation 
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Appendix 2: Growth Model Contributions to School Accountability Systems 
Appendix 2 shows some examples of how growth models contribute to school accountability systems or educator evaluation. 

North Carolina Growth and School Performance Grade 
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Ohio State Student Growth Measure Percentages 
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The North Carolina Educator Evaluation System for Teachers 


