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Summary of Key Issues
This Information Memorandum provides detailed background on the continued development of a growth model including the role of assessments in the growth model, the selection criteria, and simulation studies that are in progress. Since March of 2015, the State Board of Education (SBE) has worked on the development and implementation of a new integrated local, state, and federal accountability system. As part of these discussions, the SBE indicated an interest in the inclusion of a growth model in the new system. Specifically, beginning with the January 2016 SBE meeting, the SBE requested that the California Department of Education (CDE) provide additional information on the options for a student-level growth model. In response, the CDE prepared the following Information Memoranda and agenda items over the past 18 months to assist with the ongoing exploration of a growth model: 
In February 2016, the SBE received an Information Memorandum (http://www.cde.ca.gov/be/pn/im/documents/memo-dsib-amard-feb16item01.doc) which provided an overview of student-level growth models that can be used to communicate Smarter Balanced Summative Assessment results. The Memorandum also stated that the CDE would consult with the Smarter Balanced Assessment Consortium and Educational Testing Service (ETS), the California Assessment of Student Performance and Progress (CAASPP) testing contractor, in the recommendation of a growth model. 
In June 2016, the SBE received an Information Memorandum (http://www.cde.ca.gov/be/pn/im/documents/memo-dsib-amard-jun16item01.doc) on progress toward exploring the student-level growth models specified in the February 2016 Information Memorandum. It also clarified the key issues related to the design of a school- and district-level accountability model, as opposed to reporting individual student level growth and performance. Student reports generally use simple gain scores that are easy to communicate, while accountability systems traditionally use more complex growth models to obtain greater validity and reliability. Following the availability of the 2016 CAASPP scores, the CDE committed to begin work on data simulations using two years of data. Results will be attributed to the school where the last test was taken, if that student was continuously enrolled. The simulations would then be reviewed by the Technical Design Group (TDG), which is an advisory body on accountability to the State Superintendent of Public Instruction, who would then recommend a path forward for the California Practitioners Advisory Group and the SBE to consider. 
At the January 2017 SBE meeting, Item 2, Attachment 2 (http://www.cde.ca.gov/be/ag/ag/yr17/documents/jan17item02.doc), the CDE recommended the SBE engage in a conversation around characteristics desired for reporting growth. The SBE discussed the suggested selection criteria provided in the item to assist with establishing the characteristics to be considered in the evaluation of the various types of growth models. 
In March 2017, the CDE provided an update on the student-level growth model to the SBE, Item 2, Attachment 2 (http://www.cde.ca.gov/be/ag/ag/yr17/documents/mar17item02.doc), and discussed outreach to the CAASPP Stakeholder Group and TDG. The CDE also committed to working with ETS to provide simulations of growth models for review. 
This Memorandum is intended to provide the SBE with an update on the continued work toward a growth model in preparation for a recommendation in 2018 for the potential inclusion of a model in the fall 2018 California School Dashboard (Dashboard).  
Role of Assessments in the Growth Model
With the adoption of the Smarter Balanced Summative Assessments in English-language arts/literacy (ELA) and mathematics in 2014, the state of California began using assessments that report student performance on a continuous scale linking one grade to another. The continuous scale measures the full depth and breadth of the content standards from grades three through high school. In high school, California only administers the Smarter Balanced Summative Assessments in grade eleven. The scale ranges from 2114–2795 in ELA and from 2189–2862 in mathematics.
The continuous scale has many advantages compared to the scales used in the former California Standards Tests (CSTs). However, it is important to acknowledge that the meaning of the Smarter Balanced scores, and the meaning of changes in scores may differ across grades. Hence a 25 point gain made by a student between grades three and four should be interpreted differently as compared to a 25 point gain made by another student between grades seven and eight. It should be noted that these differences are consistent with the generally accepted finding that student learning is typically not a constant value year after year, but instead the amount of growth varies from year to year.
Table 1 shows the average gain in scale score points in ELA and mathematics from 2015–2016 by level of performance in 2015. Five levels of 2015 performance are compared. These correspond to the 10th, 25th, 50th, 75th and 90th percentiles of student performance. Two grade pairs are shown. The first reports the average change in scale score between grades three and four for each percentile. The second grade pair is grades seven and eight. Note that the average gain for a grade three student at the 50th percentile in mathematics in 2015 was 41.5 points as compared to 12.2 points for a student at the 50th percentile in grade seven. The scale score changes represented in Table 1 are consistent with the typical curvilinear relationship of learning and demonstrates why comparing change scores for an entire grade may result in incorrect conclusions based on this information alone.
Table 1. Average Change in Scale Score from 2015–16 by 2015 Smarter Balanced Percentile 


	Grade Pair
	Scale Score Percentile 2015
	Average Scale Score Change Mathematics
	Average Scale Score Change ELA

	3–4
	10th
	56.4
	56.9

	 
	25th
	45.3
	51.8

	 
	50th
	41.5
	51.5

	 
	75th
	42.1
	49.8

	 
	90th
	42.1
	45.4

	7–8
	10th
	31.5
	41.2

	 
	25th
	16.9
	33.6

	 
	50th
	12.2
	26.6

	 
	75th
	20.2
	21.7

	 
	90th
	31.1
	17.6




Similarly, a student in grade seven at the 10th percentile in ELA in 2015 made on average a gain of 41.2 points as compared to students at the 90th percentile who gained on average only 17.6 points. Once again, comparing a student’s or a school’s performance on a simple score change may be misleading.

School and District Accountability System: Selection Criteria for a Growth Model
In September 2016, the SBE approved a state accountability system that measures both status and change across several indicators. In January 2017, the SBE adopted criteria for selection of a growth model used for school and district accountability.

1. Conform to rigorous technical standards. 

The growth model should measure academic progress over time of schools, local educational agencies (LEAs), and the state. It should produce precise information that is valid for its purpose. The model should have the capacity to produce reliable results for student groups as small as 30.

2. Capable of being included in accountability systems.

The growth model should fit into a multiple measures approach of looking at state and district academic progress over time as envisioned in the SBE approved accountability system. Additionally, information should be consumable and usable by LEAs for the purpose of establishing local goals and evaluating local programs (e.g., Local Control and Accountability Plans).

3. Provide a measure of academic growth across the continuum of performance.

The growth model should allow for progress to be measured across the continuum of academic achievement. The model should have the capacity to be used to evaluate academic achievement gaps between students groups in such a way as to make determinations about the narrowing of those gaps. The information on which the growth model is based should be consistent from year to year and reflect how students performed in terms of where they started in the previous year.

4. Provide for inclusion of all students. 

The growth model should be applied to all students who earn a valid score on the ELA/literacy and mathematics statewide assessments. The information to produce this information should be based only on student test scores and not on any other school or student characteristics. 

5. Provide information on academic progress that is easily communicated to educators and the public. 

The information from the growth model should be able to be displayed in a manner that stakeholder groups can understand when applied to schools, LEAs, and the state. 

Growth Models Considered for Simulations
Following the SBE discussion in January 2017, the CDE further consulted with ETS, the TDG, and the CAASPP Technical Advisory Group regarding potential growth models. Ten growth models in total were considered for possible further study. Table 2 lists the growth models that were evaluated and the basic question each model attempts to answer. This is not a comprehensive list of all the various ways change scores can be modeled. The models listed include those most commonly used in educational measurement. 

As shown in Table 2, the growth models fall into three main categories: Absolute Growth, Relative Growth, and Projected Growth. Absolute growth measures are simple calculations and include: (a) gain scores, (b) average gain scores, and (c) changes in performance levels. Relative growth models describe how much a student’s score changed relative to other students. This includes different ways of examining the percentile ranks of students, and methods that examine how a student’s performance changed as compared to the change expected based on past test scores. Projected growth models use past and current test scores as well as other information, to predict the probability of a student reaching a particular score (or achievement level) in the future. 



	Table 2. Growth Models Considered for Simulation Studies

	Absolute Growth
	1. Gain Score
	How much did a student’s performance change from last year?

	
	2. Average Gain
	How much did a student’s performance change (on average) over multiple years?

	
	3. Categorical Model
	How has a student progressed towards a desired performance level?

	Relative Growth
	4. Residual Gain Model
	How much higher/ lower did a student score this year than expected given past performance?

	
	5. Conditional Percentile Ranks of Gains
	How does a student’s gain this year compare to that of other students who started at the same place last year?

	
	6. Student Growth Percentile Model: (SGPs)
	How does a student’s current performance compare to that of other students with the same prior test scores?

	Projected Growth
	7. Trajectory Model
	What is the minimum gain score a student must maintain to reach a target future standard?

	
	8. Projection Model
	Where is a student likely to score in the future given the student’s score history?

	
	9. The SGP Model: Projections
	What is the minimum SGP a student must maintain to reach a target future standard?

	
	10. Probability Model
	What is the probability that a student will reach a desired benchmark, in a future grade level?




It should be noted that at the student level, reliability and precision of the results are substantial concerns for all of these models. However, these concerns are mitigated for aggregations of data, such as school- and district-level reporting. At present, none of these growth models are being considered for reporting at the student level. The main purpose of the growth model simulation study is to simulate how schools and districts would be affected by different growth models. Although the investigation seeks to simulate possible accountability uses for the models, the SBE is ultimately responsible for determining whether a growth measure will become part of the State’s accountability system.

Models Selected for Simulation

Based on a review of the various growth models by stakeholder groups and the TDG, and in accordance with the criteria adopted by the SBE in January 2017, the individual models within the absolute growth category (gain score, average gain, and categorical) and the projected growth models were removed from consideration for the purposes of accountability reporting. The absolute growth models were removed from consideration because of likely biases introduced by the reporting scale as noted above; however, a hybrid model (gain and categorical) was proposed for exploration in order to resolve some of these issues. Projected growth models were removed because they are more suited for reporting individual growth, not school or district performance. 

The three approaches (models) selected for simulation include: change in distance to “met standard”, the relative growth models of residual gains, and conditional growth percentiles. 

The change in distance to “met standard” growth measure is a hybrid of the simple gain score and categorical growth models under the absolute growth category. This model examines the change in the difference between a student’s score and the “met standard” scale score in year one, to the distance to “met standard” in year two. This model was selected because, unlike a simple difference model, the measure is tied to the achievement levels established for performance in each grade. Because the average distance from “met standard” is the reporting metric being used as the achievement measure for schools and districts in the current accountability system, it made sense to include the change in this average from one year to another in the simulations to be conducted by ETS. 

The residual gain model evaluates the change in a student’s score from one year to another based on test scores from the previous year. This method answers the question “How much higher or lower did a student score this year than expected given past performance? Regression modeling based on the change scores of all students is used to establish the expected growth between year one and year two and is based solely on students’ scores on one or more tests taken in the past. The residual is calculated by subtracting expected growth from a student’s actual growth. Residuals may be positive or negative and are expressed in scale score units. Residuals can be analyzed to determine if students within a school made more growth than expected, less growth than expected, or about the same amount of growth as expected. This method has the advantage of being able to use more than one test score to predict expected scores. Using multiple test scores to predict an expected score is generally more reliable than models using only one test score as a predictor. 

The conditional percentile rank of gains growth model reports the change in a student’s score from one year to another, relative to that of all other students that had the same score in the previous year. This model answers the question “How does a student’s gain this year compare to that of other students who started at the same place last year?” All of the score changes for a given score in year one are calculated by each subject and grade. The various change scores are converted to percentiles, which can then be compared for different students and different student groups. While changes in scores from year one to year two can be either positive or negative, the percentile rank is always positive and ranges from 1 to 99. This statistic is called a “conditional growth percentile” because the percentile is determined conditioned on (based on) where the student started. 
Simulation Study 
At the request of the CDE, ETS is conducting a simulation study that will examine the three growth models described above:

1. Change in Distance to “Met Standard”
2. Residual Gains (from regressing current achievement in one subject on one-year prior scores in both ELA and mathematics)
3. Conditional Percentile Ranks of Gain Scores

The research question(s) for each model include the following:

4. Within-model investigation: 

a. To what extent do the aggregate growth scores for ELA and mathematics depend on key demographic variables (e.g., females, English learners [ELs], students with low economically disadvantage [ED] status, etc.) at the school level, LEA level, and state level?

5. Across-model investigation: 

a. To what extent do aggregate rankings in ELA and mathematics depend on the growth model at the overall school and LEA level and for student groups within schools and LEAs (e.g., by gender, EL status, ED, etc.)?

b. Which aggregated growth score provides more precise estimates?

ETS will calculate individual student and aggregated group “growth scores” for ELA and mathematics separately for each of the three models of interest. Average student growth scores will be calculated at the school and district level for schools and districts with at least 30 students across the grade levels of interest.

Within-model investigations will include the following: 

· For each model and subject area, aggregate the growth scores by demographic variable (e.g., by race/ethnicity, by EL status, etc.) at the school and LEA level (over all relevant grades in the school) to identify any patterns. ETS will consider the following components in their analyses:

· the distribution of growth scores by student group, 

· the relationship between the student group growth scores and the percentage of students in the student group within each school and LEA, and
· the distribution of gaps (e.g., White/Black, White/Hispanic, non-EL/EL). 

Across-model comparisons will include: 

· Compare school/LEA ranks by the three models at the overall school and LEA levels for each subject area as well as by the following variables: 

· Grade configuration (mean grade of school/LEA, range of grades)

· Percent EL 

· Percent ED
· Percent Hispanic, Black, Asian 

· Percent Female 

· Percent in Special Education

· Organization size

· Prior mean achievement 

· Prior Distance-to-Met

The results of these three simulations will be provided in a Memorandum to the CDE in late summer 2017. 
Future Work Towards the Development of a Growth Model 
Following the completion of the simulation study by ETS, the CDE will work with the SBE to conduct stakeholder outreach, including the California Practitioners Advisory Group, to assist with determining which model best fits the needs for California’s new accountability system. Additionally, the CDE will present the ETS simulation study, along with stakeholder feedback for consideration, to obtain a recommendation from the TDG and other technical groups as needed. It is anticipated that the CDE will prepare a recommendation for the SBE March 2018 meeting on the development of a preferred growth model.
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