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	SUBJECT:
	Developing a New State Accountability System: Overview of Possible Student-Growth Models to Communicate Smarter Balanced Results.


Summary of Key Issues

At the January 2016 State Board of Education (SBE) meeting, members discussed aligning the new state accountability system, based on the Local Control Funding Formula (LCFF) state priorities, with the newly enacted federal Every Student Succeeds Act (ESSA) accountability requirements. SBE members requested information on indicators that would maintain the current California vision for accountability while still meeting federal requirements. One such indicator would be a student-level growth model. This memorandum provides an overview of student-level growth models that can be used to communicate Smarter Balanced Summative Assessment results. 

ESSA continues the requirement of reporting proficiency levels; therefore, and adding a growth model would provide parents, community members, and educational stakeholders with a better picture of a school’s performance because information would be provided on both status and growth. This would allow the public to see if a lower-performing school is making high or low growth and whether a higher performing school is, or is not, making growth.
Using the 2014 scientific sample from the field test and 2015 Smarter Balanced Summative Assessment results, California Department of Education (CDE) staff conducted various growth model simulations in late 2015 and presented their initial findings to the CDE Technical Design Group (TDG) for consideration. These simulations will assist with determining whether the individual growth models will produce valid and reliable results. Since these simulations are using the scientific sample, a recommendation on the type of growth model cannot occur until additional simulations are conducted using the statewide 2015 and 2016 assessment results. Accordingly, this is the first in a series of memorandums to the SBE regarding growth models.
There are multiple student-level growth models that can be used to measure academic growth using test scores. Some of these models depend on simple arithmetic and their results are quick and easy to discern, while others involve more complex calculations. CDE staff have researched and discussed with the TDG the use of these models as a component of the state accountability system, and have initially determined some of the advantages and disadvantages of the models as outlined later in this memorandum.

The CDE will also consult with the Smarter Balanced Assessment Consortium and Educational Testing Service (ETS) in the recommendation of a growth model since the computer-adaptive testing may impact the recommendation. 

Growth Models fall into two categories: (1) non-regression and (2) regression calculations. The following is a brief description of the available models, by category, with their advantages and disadvantages.

Non-Regression Based Models

Gain Score Growth Model
The Gain Score Model measures the difference between a student’s present score and the student’s test score in the previous year. 

Advantage: This growth model is simple to interpret and the scores are readily accessible to parents/guardians, schools, and local educational agencies (LEAs) for calculation. The 2016 California Assessment of Student Performance and Progress (CAASPP) score reports will reflect the gain score.  

Disadvantages: The results can be either positive or negative based on the current CAASPP vertical scale. Gain scores are highly dependent on the integrity of the vertical scale, and the current CAASPP scoring structure may not allow for accurate growth interpretations. 

Trajectory Growth Model
The Trajectory Growth Model expands upon a student’s gain score measurement and predicts what a student’s test score will be in the future based on their past performance. The model can also display how a student is progressing on the trajectory and if they are meeting their expected scores. 

Advantage: Easy to understand and visually represented. 

Disadvantages: The accuracy of such predictions are weak as they are always based on the student’s most recent gains. Because they are based on gain scores, these growth predictions are also dependent on the scoring properties of the vertical scale. 

Categorical Growth Model
The Categorical Growth Model measures how students move across the scoring levels. Applied to the CAASPP results, this would be a model that measures and compares how many students did not meet standards, nearly met standards, met standards and exceeded standards year to year. 

Advantage: Centered completely on scoring levels and not on scale scores. 

Disadvantages: This type of growth model closely parallels the No Child Left Behind accountability model that measured how many students made it to a level of proficiency in a subject area. Therefore, it could bring unintended consequences of schools focusing attention primarily on the students who are easiest to move across categories. This model also does not measure the growth a student makes unless the student crosses into a new achievement model.
Regression Based Models
Regression Based growth models calculate the values for a linear regression formula using student assessment scores. 

Predicted Current Year Score = m(Past Year Score) + b

A computer program inputs all of the scores for these two years and produces an output value for m and b in the above equation. The following three models are regression-based growth models. 
Residual Gain Growth Model
The Residual Gain Growth Model shows growth in terms of whether or not students met a predicted score. The predicted score (calculated from the linear regression formula above) is subtracted from the actual student score for a given year. A residual gain of 0 means that a student met their predicted score, a positive residual gain means they exceeded their predicted score, and a negative gain means that they did not achieve their predicted score. 

Advantages: The residual gain is easy to calculate when interested parties have the formula and all students are compared against a common growth goal based on actual test results.

Disadvantages: A positive residual gain does not mean a student has advanced in performance levels, but just that they are outperforming their expected score. It’s also possible for students to “Exceed Standards” but have a negative residual gain. Student demographics can be incorporated into the model to account for differences based on these characteristics, but that would hold each student group accountable to different expectations. 

Projection Growth Model
The Projection Growth Model predicts future behavior based on the past performance of an individual student as well as all students who have taken the test. Similar to the Growth Trajectory Model, a student’s progress could be mapped along a projection to see whether they are on-track or not. 

Advantage: Allows stakeholders to see if a student is scheduled to meet expectations based on their predicted scores. 

Disadvantages: Mapping an accurate trajectory requires multiple years of testing and being “on-track” is not related to meeting standards but rather just meeting the predicted path for that student.

Student Growth Percentile Model
The Student Growth Percentile Model describes how much a student has grown relative to students with similar past scores. 

Advantage: The model is conceptually simple for stakeholders to understand, as each student is placed in a percentile rank compared to their similar scoring peers.

Disadvantages: Multiple years of prior data are needed to accurately estimate the percentile for each student. There is a heavy reliance on the interval scale of the test. 

The TDG has reviewed each of these models and asked the CDE to narrow the focus and conduct simulations using the Gain Score Growth Model and the Residual Gain Growth Model to consider at future meetings. In preparation for future recommendations to the SBE, the CDE will with engage with Smarter Balanced staff and others, to discuss other available options that are appropriate to use with the Smarter Balanced scale before recommending possible growth models to the SBE.
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