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In 2010, the California Charter Schools Association (CCSA) introduced an improved academic 
accountability plan as part of its leadership role in ensuring charter school quality and 
accountability throughout the state. The plan establishes the Similar Students Measure (SSM) 
as a tool to identify chronically underperforming charter schools. The SSM is a three-year 
assessment of a school’s ability to meet annual minimum academic performance predictions 
that take into account student population. The SSM is based on a school’s Annual School 
Performance Prediction (ASPP), a CCSA construct that estimates the value added by individual 
schools using publically available school-level (not student-level) data. The ASPP represents an 
alternative approach to assessing school performance based on the California Department of 
Education’s (CDE) Academic Performance Index (API) system. The intent of the ASPP and 
SSM is to define a more rigorous minimum bar for school performance that also takes into 
account the wide variety of school programs within the charter movement.  
 
CCSA’s development process incorporated the feedback of many stakeholders to ensure the 
ASPP and SSM are valid and reliable tools that are useful and appropriate for evaluating 
charters. These stakeholders included leading state researchers, statisticians and policymakers, 
charter developers and leaders, members of CDE’s Technical Design Group for the Public 
Schools Accountability Act, and members of the state Advisory Commission on Charter 
Schools, as well as other state membership organizations. The development work was 
spearheaded by CCSA's Member Council, which consists of charter school leaders from across 
California.  
 
This guide provides technical information on the construction and intended use of the Similar 
Students Measure and the Annual School Performance Prediction.  
 

Purpose 
 
A central purpose of CCSA’s academic accountability plan is to strengthen the academic 
performance standards to which charter schools are held. Charter schools are currently held 
accountable under the guidelines established by California Assembly Bill (AB) 1137 and Senate 
Bill (SB) 1290. Signed into law in 2003, AB1137 relies on school performance growth data and 
comparisons to other schools, which, over time, has proven ineffective in identifying 
underperforming schools. Signed into law in 2012, SB1290 amends Education Codes 47605, 
47605.5 and 47607 as they relate to measurable pupil outcomes in a school’s charter and 
academic criteria to specify that charter school subgroup growth should serve as a primary 
consideration for renewal and revocation. CCSA designed the SSM and the ASPP – upon which 
the SSM is based – to improve upon current state efforts by: 

 providing a clear and transparent benchmark that is applicable to the majority of charter 
schools, 

 creating a statistical measure of a school’s status in meeting academic predictions, as 
opposed to measuring academic growth or making comparisons with other schools, 

 defining minimum performance standards that do not disadvantage schools serving 
high-risk student populations, 

 isolating student demographic factors in order to better assess the academic effect of a 
school’s structural and programmatic choices, 

 relying on multiple years of data, rather than one point in time. 
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Together, the ASPP and SSM attempt to identify how much value a school’s educational 
program is adding to its students’ performance. The ASPP answers the questions: Based on 
what we know about how school performance varies by student demography, what is the 
predicted performance for a school given its student body, and is the school meeting or 
surpassing its predicted performance? These questions are answered using a linear regression 
model that controls for variables proven to influence academic achievement (e.g., parent 
education, socio-economic status), resulting in an Annual School Performance Prediction. Three 
years of ASPP results are then used to create the Similar Students Measure, a longitudinal 
measure of whether a school is meeting, surpassing, or falling short of its predicted 
performance. If a school is consistently meeting or surpassing its predicted performance, then it 
is adding value to its students’ academic proficiency. If, however, the school is consistently 
falling short of its predicted performance, then it is considered an underperforming school. 
CCSA believes chronically underperforming schools should undergo additional scrutiny before a 
renewal decision is made.  
 
The ASPP and SSM are relative measures of school performance, which complement other 
methods for understanding the spectrum of charter performance, such as those that look at 
actual performance and growth. CCSA recommends this system as an improvement upon 
current efforts in the identification of underperforming charters, but does not recommend it as 
the sole system for evaluating schools. The SSM is intended to flag consistently 
underperforming schools for a deeper review of additional measures of school performance, 
including status, growth and individual student progress metrics.  
 

Annual School Performance Prediction (ASPP) 
 

Description 
The Annual School Performance Prediction (ASPP) relies on California’s publicly available data 
on school performance and demographics, including the annual August release of the state’s 
Accountability Progress Report and the Public Schools Database files. ASPP uses a linear 
regression model that predicts a school’s academic performance while controlling for or holding 
constant the effects of student demography on school performance. This statistical approach is 
currently considered one of the better methods for data-based assessments of the contributors 
to school and student achievement.1 CDE has used such a model for several years to create the 

School Characteristics Index.2  
 
The ASPP uses much of the same methodology as the CDE employs for the School 
Characteristics Index, but with several key differences in the variables included as controls in 
the model and the schools included in the regression analysis. The ASPP includes student 
demographic variables only because its purpose is to isolate the effect of the school program. 
Many years of educational research have clearly demonstrated the strong influence students’ 
socioeconomic and racial backgrounds have on students’ and schools’ academic outcomes. A 
regression model attempts to neutralize those effects in order to understand what a school’s 
likely performance would be if student background characteristics were taken out of the 

                                                 
1 For more on value-added approaches, please see:  

Yen, W.M. (2008). Measuring Academic Growth in California. Princeton, NJ: Educational Testing 
Service. 
Cowley, P., & Easton, S. (2000). Third Annual Report Card on British Columbia’s Secondary Schools. 
Studies in Education Policy.  Vancouver, British Columbia, Canada: The Fraser Institute. 

2 For more on CDE’s construction of the School Characteristics Index, please see: 
http://www.cde.ca.gov/ta/ac/ap/documents/tdgreport0400.pdf 



  Updated July 2014 

5 

 

equation of school performance (i.e., if student background and the effects thereof were 
equalized across all schools). The ASPP also includes a greater sample of schools than the 
Schools Characteristics Index as detailed below.  
 

School Universe 
Like CDE’s Schools Characteristics Index, the ASPP includes all public charter and non-charter 
schools in California. However, there are several types of schools excluded from the ASPP 
regression model. Each of these exclusions and the rationale for exclusion are described below.  
 

ASPP school exclusions list 
 Alternative Schools Accountability Model (ASAM) and Special Education schools: 

The CDE provides state accountability for alternative schools that meet specific criteria 
and have applied to participate in ASAM. The alternative criteria includes schools that 
serve high-risk students in schools that are community day, continuation, opportunity, 
county community, county court, Division of Juvenile Justice, and other schools that 
meet criteria set by the State Board of Education.3 Schools that serve a majority of 
students with a disability or other special needs can also apply to the state to be 
authorized as a state special, or special education school. 

 Alternative school types designated in the Public Schools Database: 
While some of these schools may not be officially authorized by the state as ASAM or 
special education, their school types clearly indicate they fit similar criteria. Some also 
serve student populations where the K-12 system of state standardized testing is not 
applicable. This list of school exclusions includes the following nine types as identified in 
the Public Schools Database: community day, county community, continuation, adult 
education, state special education, special education, juvenile hall, opportunity, and 
alternative.  

 Schools with fewer than 50 valid student standardized test scores: 
While the CDE’s model excludes schools with fewer than 100 valid tests, the ASPP 
model only excludes those with fewer than 50 valid tests. The intent was to include as 
many small schools (under 100 valid tests) as possible, because in 2008-09 almost one-
quarter (24%) of charter schools in California fell in this category (compared to only 11% 
of non-charters), and would therefore not be able to receive any ASPP or SSM data. 
Schools with fewer than 11 test scores are automatically excluded because they do not 
receive an API score. Schools with 12-49 test scores were added to this exclusion 
because analyses indicated that API reliability from year to year was low for schools with 
12-49 scores but strong for schools with 50-99 tests.4 

 
In addition to those specific exclusions, any school that does not have an API is automatically 
excluded. Figure 1 below shows the number of schools excluded from the model (and how 
many of the schools are charters), per each of the described exclusions. 
 

Figure 1. Number of Schools and Model Exclusions, 2008-09* 

 All Schools Charter Schools Only 

Total in CA File 9,911 748 

Exclude ASAM and SPED schools 1,157 41 

                                                 
3 More information about ASAM is located at http://www.cde.ca.gov/ta/ac/am/ 
4 The number of valid test scores variable was recoded into groups and analyses then run for each group 
of: 12-19, 20-29, 30-39, 40-49, 50-50, 60-69, 70-79, 80-89, and 90-99. 
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Exclude Alternative types 345 2 

Exclude Fewer than 50 test scores 205 56 

Exclude Missing API 167 31 

Total to be included in ASPP 8,037 618 
* Since a school may meet more than one exclusion criteria, each exclusion row only includes 
those schools not already excluded by a previous category in the table. 

 

School type and size 
Two other factors need to be accounted for in ensuring that the ASPP and SSM models 
result in valid predictions. Both of the following manipulations follow CDE’s methodology for 
creating the School Characteristics Index. 

 School type 
After the school exclusions, the remaining schools eligible for model inclusion are 
analyzed by grade span resulting in 5,531 elementary, 1,319 middle, and 1,187 high 
schools (in 2009). Separate models are created for each grade span to account for the 
substantial ways performance and student demography differ within these major age 
groupings.  

 School size 
It is important to control for size in regressions because differences in size affect the 
validity of the model. This is particularly important for the ASPP because schools 
throughout California range in enrollment size from less than 11 to more than 4,500, and 
the average differences are notable when comparing charters (<400) to non-charters 
(>600). To control for these vast differences, school size was weighted in each of the 
models run. School size was measured by using the number of valid test scores that are 
included by CDE when calculating the school’s overall Academic Performance Index 
(API) score. To accomplish this, the variable “valid” is weighted, which produces a 
weight coefficient (“weight term”) for each school based on each school’s number of 
valid test scores. Those weight terms are then rescaled so that the sum of the weight 
terms equals the total number of schools being assessed in each model. These new 
rescaled weight terms were then used as weights in the regression models. 

 

Academic Performance Variables 
The regression models measure how student demographic variables affect school academic 
performance, with the school’s actual level of performance as the dependent variable.  

 Academic Performance Index (API) 
API measures the performance and growth of schools based upon results of grade 2-12 
state standardized tests (e.g., California Alternate Performance Assessment, California 
Standards Tests). The API is a single number, ranging from a low of 200 to a high of 
1000, with the CDE’s goal for every school to reach a score of 800 or higher. API Growth 
scores were used as the dependent variable of all regression models run.5 

 

Student Demographic Variables 
A set of publicly available student demographic variables is used in the regression models. 
Each of these variables is included as an independent variable in the model because they are 
an important indicator of the student population the school serves. They are also included 
because they are statistically significantly associated with API (See Figure 2 and Appendix 1); 

                                                 
5 For more information on API, go to: http://www.cde.ca.gov/ta/ac/ap/ 
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that is, the API score is affected by differences in these variables. While CDE uses both student 
and school variables in constructing the School Characteristics Index models, the ASPP uses 
only student background variables that are outside of a school’s control (e.g., income status, 
ethnicity) to calculate predictions for schools. The ASPP does not include school structure 
variables, which are characteristics of the way a school chooses to operate (e.g., school 
calendar, class size, teacher credentialing, etc.), choices about which charters are particularly 
autonomous. Given that the specific purpose of this metric is to establish a measure of minimum 
academic performance for charter schools, this more narrow set of independent variables is 
most appropriate. The ASPP model was designed so as not to capture all of the variation in 
school performance (i.e., their best prediction), but rather only the variation caused by student 
population demographics (i.e., their base prediction). 
 
Work done by The Fraser Institute for British Columbia’s secondary schools shows the utility of 
only including student demographic variables to assess school performance. The Institute’s 
approach compares a school’s actual performance level (with a measure similar to API) to the 
level that would be expected once student characteristics, such as socio-economic status, are 
taken into account. Those researchers advise: 
 

“[This approach] should not be used as an excuse or rationale for poor school performance. 
Rather, it should be used simply as an estimate of the extent to which the school has 
reduced the influence of family characteristics on student success. The effective school will 
produce good results, regardless of the family background of its students.” 6 

 

ASPP demographic variables list 

All relationships between the demographic variable and API described below are statistically 
significant. Refer to Figure 2 for the correlation coefficients. 

 % Free/Reduced Price Lunch Enrollment 
The percentage of students in the school who participated in the free or reduced-price 
lunch program (also known as the National School Lunch Program) was used as an 
indicator of socioeconomic status, because participation is based upon family income. 
Higher percentages of free/reduced lunch participants indicate the school serves high 
levels of low-income students. Higher percentages of low-income students are 
significantly correlated with lower API scores. 

 Average Parent Education Level 
Each school’s average parental education level is used as another measure of family 
socioeconomic status. These averages range from 1 to 5, where 1 = Not high school 
graduate, 2 = High school graduate, 3 = Some college, 4 = College graduate, and 5 = 
Graduate school/post graduate training. Higher averages indicate the school serves 
students from families with higher education levels. Higher parent education levels are 
associated with higher API scores. Parent education is self-reported information which 
schools have varying levels of success in collecting. Average parent education is also 
the single strongest predictor of a school’s API score. Due to these two important 
factors, two sets of models are run to account for differences in parent response rate 
(see next section). 

 % English Learners 

                                                 
6 Cowley, P., & Easton, S. (2000). Third Annual Report Card on British Columbia’s Secondary Schools. 
Studies in Education Policy.  Vancouver, British Columbia, Canada: The Fraser Institute. 
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The percentage of students in the school who are designated as English Learners by the 
CDE. This includes traditional English learners as well as students who both were 
redesignated fluent English proficient (RFEP) and scored proficient on state tests three 
times after being redesignated. Including this latter group of students allows schools to 
redesignate traditional English learners when they are ready without harming the 
schools’ subgroup scores. The CDE reports the number of valid test takers in each 
school who fit into this definition, and a percentage is obtained by dividing this by the 
total number of valid tests. Higher levels of this CDE-defined category of English 
Learners are significantly associated with lower API scores. 

 % Students with Disabilities 
The percentage of students who receive special education services and have a valid 
disability code are also included to control for the additional learning challenge this 
student population presents for a school. This percentage was calculated by dividing the 
number of valid test takers with disabilities by the total number of valid tests. Higher 
levels of students with disabilities in a school are significantly correlated with lower API 
scores. However, the correlation coefficient is low compared to other variables in the 
model, indicating it has less influence on API score than other variables. 

 % Students by Ethnicity 
The percentage of students in each of seven ethnicity categories (see list below) are 
also entered into the regression models. There percentages are calculated by dividing 
the number of valid test takers by the number of valid tests. These variables are included 
to acknowledge the persistent relationship between race and academic outcomes and to 
account for those effects in the models. The inclusion of racial percentages does not set 
different expectations for different students. Rather, it isolates those effects to better 
identify the effect of the school’s program. All seven are significantly correlated with API 
scores, with varying strengths and directions.  

o % African American or Black students (not of Hispanic origin) 
o % American Indian or Alaska Native students 
o % Asian students 
o % Filipino students 
o % Hispanic students 
o % Native Hawaiian/ Pacific Islander students 
o % White students (not of Hispanic origin) 

 % Student Retention 
Also included is the percentage of students who were persistently enrolled from the 
October California Basic Educational Data System (CBEDS) data collection to the first 
date of STAR Program testing in the spring. This measure of student retention is an 
indicator of student stability/mobility. For this variable, higher percentages indicate 
higher retention levels. For example, a 90% rate indicates that 90% of the fall students 
were still enrolled in spring. The higher the retention rate, the higher the API. 

 % Student Enrollment by Grades 
The final set of variables included in the models are the percent enrollment by grade 
level variables (see categories below). While the regression models are run by grade 
span (elementary, middle and high school), these variables provide additional control of 
age-based performance differences. This is particularly important because academic 
performance tends to decrease as grade levels increase. Many schools, particularly 
charters, serve grade levels outside their CDE grade span category. For example, a 
school may be categorized as elementary because the majority of its student population 
is in grades K-5, however, the school may actually serve K-12. By adding the percent 
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enrollment by grade level variables, the models better control for schools with broader, 
non-traditional grades. All five variables are included in each model. However, these 
enrollment variables only contain data where applicable. These variables may also 
ultimately drop out of the model when there is not enough data for the variables to 
remain significant in the model (this is seen for the percent enrollments in grades 7-8). 

o % Enrollment in grade 2 
o % Enrollments in grades 3 – 5 
o % Enrollments in grade 6 
o % Enrollments in grades 7 – 8 
o % Enrollments in grades 9 – 11 

 
The figure below provides the descriptive statistics for each independent variable for the 2008-
09 school year, as well as the correlation coefficient for each variable’s relationship with API. 
Variables where the relationship with API is low are primarily a reflection of the small sample 
size for those populations. It is important to note that the relationships seen here often shift once 
all of these variables are put together in a regression model. The direction and strength of these 
relationships change as the regression models account for the interactions among these 
relationships.  
  

Figure 2. Descriptive Statistics of Independent Variables, 2008-09 

Variable Minimum Maximum Mean 
Std. 

Deviation 

Correlation 
Coefficient 

(relationship 
with API) 

% Free/Reduced Price Lunch 
Enrollment 

0 100 54.89 30.08 
-.691** 

Average Parent Education Level 1 5 2.76 0.76 .760** 
% English Language Learners 0 99 33.98 24.29 -.538** 
% Students with Disabilities 0 100 10.44 4.47 -.017 
% African American 0 100 7.44 11.45 -.232** 
% American Indian 0 93 1.08 3.30 -.058** 
% Asian 0 96 8.24 13.02 .387** 
% Filipino 0 73 2.74 4.67 .117** 
% Hispanic 0 100 47.69 29.87 -.596** 
% Pacific Islander 0 33 0.68 1.15 -.041** 
% White 0 99 30.95 27.12 .544** 
% Student Mobility 26 100 93.16 5.53 .412** 

% Enrollment in grade 2 0 100 15.46 13.13 .221** 
% Enrollments in grades 3 - 5  0 100 44.65 31.57 .288** 
% Enrollments in grade 6 0 100 10.22 12.25 .023*  
% Enrollments in grades 7 – 8 0 100 15.35 28.95 -.093** 
% Enrollments in grades 9 – 11 0 100 14.32 34.28 -.279** 

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 

 
There are two other variables that could be considered student demographic indicators, but are 
not used in the ASPP: the percentage of students participating in Migrant Education and Gifted 
and Talented Education (GATE) programs. These are not included in the ASPP because they 
are more a reflection of a school’s choice to participate in the Migrant Education or GATE 
programs than they are a true reflection of the demographics of the students as they enter 
school. Moreover, charter schools are not permitted to participate in the GATE program. In 
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addition, due to the high level of multicollinearity7 among all the independent variables that are 

included in ASPP (Appendix 2), including only the essential variables improved the validity of 
the models and the predictions. 
 

Model Types and Statistics 
As discussed above, and in accordance with CDE’s School Characteristics Index methodology, 
separate ASPP models are run for each grade span: elementary, middle and high school. Also 
in accordance with CDE’s School Characteristics Index methodology, two models are run per 
grade span in order to take into account the level of parent education data reported by each 
school. While it is the responsibility of schools and districts to ensure the reporting of accurate 
data, parent education level is more often an item that parents may prefer not to answer 
compared to other demographic questions. This leads to response rate differences that can 
present an issue for model reliability. To account for differences in the reporting of parent 
education data, two separate models are run for each grade level, one including average parent 
education and one excluding it.  
 
Because the SSM relies on three years of ASPP data, these six models are then run for each of 
three years: the most recently completed school year and the two prior to that. As illustrated in 
the figure below, all six models have high levels of validity, with the adjusted R2 for each model 
each year approaching .80 (R2 ranges from zero to one, with one indicating a perfect fit). This 
table also shows that the standard errors of the estimates across the models range between 35-
41 points, a reasonable range given API has an 800-point scale (see Application section below 
for further discussion of standard errors). See Appendix 3 for full models for the most recent 
year. 
 
Figure 3. ASPP Key Regression Statistics for Model Years 2009, 2010, and 2011 

Model 

2009 2010 2011 

With 
Parent Ed 

Without 
Parent Ed 

With 
Parent Ed 

Without 
Parent Ed 

With 
Parent Ed 

Without 
Parent Ed 

Elementary School             

R2 0.76 0.75 0.74 0.73 0.73 0.71 

Adjusted R2 0.76 0.75 0.74 0.73 0.73 0.71 

Std. Error of the 
Estimate 38.10 39.05 37.99 38.99 38.50 39.68 

Middle School             

R2 0.84 0.82 0.82 0.80 0.81 0.79 

Adjusted R2 0.84 0.82 0.82 0.80 0.80 0.78 

Std. Error of the 
Estimate 35.46 37.42 36.46 38.46 36.63 38.68 

High School             

R2 0.81 0.79 0.79 0.77 0.78 0.75 

Adjusted R2 0.81 0.79 0.79 0.76 0.77 0.75 

Std. Error of the 
Estimate 37.04 39.30 37.28 39.56 38.21 40.42 

                                                 
7 Multicollinearity exists when there is a strong correlation between two or more predictors in a regression 

model. Collinearity is impossible to completely avoid (unless using simple regression with only one 
independent variable), but its effect can be lessened by limiting the variables included to those that are 
significantly related to the dependent variable and fit together based on a clear hypothesis. 
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Definitions: 

R2: Percent of the variance of the outcome variable explained by this model. Ranges from zero to 1 (i.e. zero to 

100%). 

Adjusted R2: Percent of the variance estimated for the entire population 

Std. Error of the Estimate: The standard (typical, average) error of these estimates of the outcome variable 

 
 
Predicted API and Percent Predicted API 
The six models described above (for elementary, middle and high schools, with and without 
average parent education) are run in order to create a predicted API value for each school. 
Each school receives a predicted API score from the model that includes parent education and 
a second predicted API score from the model without parent education (see Appendix 3). The 
predictions from both models are then combined to create one Predicted API for each school. 
This computation consists of three steps: 
 
1. Predicted API score from Parent Ed. Model * percentage of Parent Ed. Question responses 

= Predicted API 1 (weighted by parent response) 
 

2. Predicted API score from Model without Parent Ed. * percentage that did not respond to the 
Parent Ed. question 

= Predicted API 2 (weighted by non-parent response)  
 

3. Predicted API score 1 (weighted by parent response) + Predicted API score 2 (weighted by 
non-response) 

= Final Predicted API Score  
 
Given how the model works, it is feasible that the Predicted API score will exceed 1,000. 
However, since 1,000 is the highest actual API score a school can achieve, schools that receive 
a prediction beyond 1,000 are re-coded so that the prediction is capped at 1,000. This way, 
Predicted APIs remain within the range of what is possible to achieve. In a few extreme cases, a 
school’s 68% confidence interval is also above 1000. As will be explained below, such schools 
would be unable to perform better than “below predicted” despite extremely high performance. 
To prevent this, the difference between 1,000 and the predicted API is subtracted from the 68% 
and 95% confidence intervals. This creates an effective cap for the predicted API categories 
that will scale to each set of regressions run annually and remain accurate as API performance, 
and therefore Predicted API, changes over time.   
 

Application 
The next step in the process is to compare actual performance to predicted performance by 
calculating a Percent Predicted API. This is simply the Actual API divided by the Predicted API 
and expressed as a negative or positive percentage [(1 – (Actual ÷ Predicted)) * 100]. Percent 
Predicted API tells us whether each school is under- or outperforming their prediction of 
academic performance. A Percent Predicted API of 0% indicates a school is exactly meeting its 
predicted academic performance, while all values above 0% indicate out-performance and all 
values below indicate underperformance.  
 
It is important to note that a predicted API score is not a measure of absolute performance. 
Rather, it is a relative measure of possible performance. Therefore, there is no linear 
relationship between actual and predicted API scores. For example, schools that have an actual 
API that is 90 points below their Predicted API can have very different API scores (see the 
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example figure below). Furthermore, schools with the same difference between actual and 
predicted API can have slightly different Percent Predicted APIs (see example schools A, B and 
C). The figure below also provides an example of two schools (School C and D) that have the 
same actual API but different predictions, and thus very different Percent Predicted ratios. This 
is possible because the predictions rely on student demography variables, which may differ 
even though the schools have the same actual API score. Each of these examples, and many 
others we could expound on, help demonstrate the ways in which these predictions and the 
Percent Predicted API ratios vary on a school-by-school basis.  
 
Figure 4. Examples of the Varied Relationships between API and Predicted API 

Example Schools 
 

Actual API Predicted API 
Difference between 
Predicted & Actual 

Percent 
Predicted 

School A 500 590 -90 -15% 

School B 650 740 -90 -12% 

School C 720 810 -90 -11% 

School D 720 650 70 11% 

School E 630 740 -110 -15% 

 

Consideration of Error in Predicted API Values 
 
There is some level of uncertainty inherent in any regression analysis and it should be taken 
into consideration when interpreting results. Rather than use the standard error of the mean in 
our analysis, which is based on the overall model, we used the error associated with individual 
schools’ predicted API scores to create categories of performance for each school. We chose to 
develop categories using the prediction intervals for each school since we interpret the results 
on a school-by-school basis to make determinations of school performance. Some schools have 
demographic characteristics that make them quite different from the “average” school, and the 
farther those schools deviate from the average, the less accurate their predicted API scores will 
be. The standard error for the mean does not account for the uncertainty associated with each 
school as it deviates from the mean to the same extent as the standard error for the predicted 
API values. We incorporated the uncertainty associated with each predicted API score into the 
model by calculating prediction intervals equal to one and two standard errors (68% and 95%) 
around the predicted API score for each school. Each school’s SSM category was defined to be 
directly related to where their actual API score fell in relation to the predicted API score and 
associated prediction interval. 
 

Yearly Annual School Performance Prediction (ASPP) Categories 
 
With the standard error for each predicted API score as context, we constructed performance 
categories to ensure that the Percent Predicted API is not interpreted with undue precision (see 
next section for more information on how these bands and the related SSM bands were 
decided). Prediction intervals for each school were created by using one and two standards 
errors around each predicted API result. Schools were organized into ASPP categories based 
on where their actual API scores fell in relation to their predicted API scores: 

Far below:  School’s API score was more than two standard errors below the 
predicted API 

Below:  School’s API score was between one and two standard errors 
below the predicted API 
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Within:  School’s API score was within one standard error above and 
below the predicted API score 

Above:  School’s API score was between one and two standard errors 
above the predicted API score 

Far above:  School’s API score was more than two standard errors above the 
predicted API score 

The range of the “Within” category accounts for schools with API scores within one standard 
error above or below of their predicted API score. A school whose API score was between one 
and two standard errors below their prediction was categorized as “Below,” and a school 
between one and two standard errors above their prediction was categorized as “Above.” A 
school with an API score more than two standard errors below their prediction would be “Far 
Below Predicted,” and more than two standard errors above would be “Far Above.” The Far 
Below and Far Above categories correspond with a 95% level of confidence, and therefore 
represent schools whose API scores were statistically significantly different from their predicted 
API scores.  
 
CCSA uses the ASPP categories across three years to develop SSM bands, which are used as 
part of CCSA’s accountability framework as described in the following section. The uncertainty 
associated with yearly ASPP categories does not translate directly to the three-year SSM 
bands. However, determinations based on the three-year SSM measure are mitigated in 
CCSA’s accountability standards by using additional measures of absolute status and growth 
over time. 

 

Similar Students Measure (SSM) 
 

Description 
The Similar Students Measure (SSM) uses three years of annual  ASPP categories based on 
predicted API scores to identify patterns of performance for charter schools, with the focus of 
identifying persistently underperforming schools. It does not aim to reset the CDE standards of 
all schools reaching at least an 800 API or all schools reaching their annual growth targets. The 
SSM was designed to set a minimal bar of performance that allows for uniformly high 
expectations (API as the outcome), and takes into account the starting point of student 
demographic characteristics. The SSM is used as one component of the CCSA Minimum 
Criteria for Renewal, which also takes into account the school’s absolute API score and 3-year 
cumulative API growth. 8  

 

Application 
For charters eligible for SSM bands (eligibility is illustrated in Figure 5), three past years of  
ASPP categories data are analyzed to determine if schools demonstrate a pattern of falling 
below their prediction each year. Even schools with ASPP categories for one or two years still 
receive an SSM band. This generally occurs when schools are relatively new or oscillate around 

                                                 
8 CCSA does not support the renewal of charters falling below the Minimum Criteria for Renewal: are non-
ASAM, at least four years old, fall into a three-year SSM band of Below Most Years, Below All Years, or 
Far Below All Years, had an API Growth score below the 25th percentile (in 2012-2013, this was 744), and 
had less than 50 points of cumulative growth over the previous three years. [Note: Growth is calculated 
by subtracting API Base score from one year from the subsequent year’s API Growth score. Cumulative 
growth for three years is calculated by summing these points of growth over the previous three school 
years.] 
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50 valid test takers (the threshold for inclusion in the ASPP analyses). Additionally, if schools 
convert from a traditional school to a charter school or vice versa, we only analyze the years 
after the conversion. This prevents schools from being hindered or helped by the performance 
of a differently structured organization that used to operate under the same name. 
 
The SSM Performance Bands are outlined and defined in the next section.  
 
 
Figure 5. Relationship between ASPP and SSM 
 Annual School Performance 

Prediction (ASPP) 
Similar Students Measure (SSM) 

Performance Bands 

Who is 
included: 

All charter and traditional public schools 
(excluding ASAM, alternative schools 
identified in the Public Schools 
Database, and schools with fewer than 
50 valid test scores) 

All schools that are included in the 
ASPP, except for charters that were less 
than four years old. 

Outcome: Percent Predicted API Scores, ASPP 
Categories 

SSM Performance Bands 

Time Frame: Annual measures Three-year measure 

 
 

SSM Performance Bands 

Performance bands over three years were then created for the SSM in order to categorize 
schools according to their performance compared to their predicted API scores over time. The 
SSM performance bands are used to profile all schools that have at least one ASPP Category. 
In this way, the SSM also serves as a broader assessment of the charter movement as a whole, 
as well as an early warning system for schools in danger of being classified as underperforming 
in their coming years. These longitudinal SSM Performance Bands consist of the following 
seven categories:  

Far Below All Years: Schools in ASPP category of Far Below All Years for which we have 
data 

Below All Years: Schools in ASPP category of Below or Far Below All Years for which 
we have data 

Below Most Years: Schools in ASPP category of Below or Far Below in only two out of 
three years 

Within/Fluctuating: Schools in ASPP category of Within most years for which we have 
data, or fluctuating with no more than one year in a Below or Above 
category 

Above Most Years: Schools in ASPP category of Above or Far Above in only two out of 
three years 

Above All Years: Schools in ASPP category of Above or Far Above All Years for which 
we have data 

Far Above All Years: Schools in ASPP category of Far Above All Years for which we have 
data 

 
The SSM Performance Bands were created in alignment with the yearly ASPP categories. The 
bands for Far Below All Years and Far Above All Years are inclusive of schools that were Far 
Below or Far Above for all years with SSM categories. The “Below All Years” and “Above All 
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Years” bands were based on consistently receiving an ASPP category of Below or Far Below or 
on the high end of Above or Far Above. Schools that were “Below Most Years” or “Above Most 
Years” demonstrated a pattern of being in one of the Above or Below categories for two, but not 
all three years. Schools that fell in the “Within/Fluctuating” category either consistently had an 
SSM category of Within, or deviated above or below the “Within” range not more than once in 
either direction out of the past three years, thereby not demonstrating a clear pattern in either 
direction (see Figure 6 below for example data).  
 
Figure 6. Example Variations of SSM Performance Band Performance Categorization 

 Year 1 ASPP 
Category 

Year 2 ASPP 
Category 

Year 3 ASPP 
Category 

SSM Performance Band 

School A Below Below Far Below Below All Years 

School B Far Below Far Below Far Below Far Below All Years 

School C Within Above Far Above Above Most Years 

School D Within Within Above Within/Fluctuating 

 
 
An important factor to note is that the SSM is not a growth measure. Its purpose is not to 
compare performance changes from year to year, but to assess whether schools consistently 
meet or exceed their predicted API score. Therefore, it is possible that a school identified as 
“Below Most Years” can make progress from Far Below to Below and still be on the lower end of 
the scale. The school would be identified as such because it has not demonstrated consistency 
in meeting or exceeding predicted performance.  
 

SSM as an Accountability Tool 
Given the SSM was primarily developed to inform renewal review processes, charter schools 
that have been in operation fewer than 4 years are excluded from the application of SSM as an 
accountability tool.9 Charters that are newly opened do not have three years of API data and are 
typically not up for renewal until their fifth year. Thus, they are excluded from the SSM as an 
accountability measure. 
 
As an accountability tool, we recommend that the SSM be combined with measures of actual 
API scores and growth over time in order to identify schools that are demonstrating patterns of 
under-performance relative to predicted, as well as low performance on absolute measures. The 
contribution of the SSM to a school’s picture of performance is that the SSM adds the ability to 
identify schools that consistently fail to meet minimum API predictions controlling for their 
student populations. For more information on how the SSM plays a part in CCSA’s 
Accountability Framework and the CCSA Minimum Criteria for Renewal, see our website at 
http://www.calcharters.org/advocacy/accountability/. 
 

Limitations 
CCSA recommends the ASPP/SSM system as an improvement upon current efforts in the 
identification of underperforming charters, but does not recommend it as the sole system for 
evaluating schools. As with all measures, there are limitations. These are described below. 
 

 The ASPP regression models reach high levels of validity and have been found to be 
reliable, but regression predictions are still just estimates of relationships between variables. 

                                                 
9 Note that other charters are already excluded from SSM because they are excluded from ASPP, such 

as ASAM and special education charters (see ASPP School Universe section above). 

http://www.calcharters.org/advocacy/accountability/
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There is an inherent level of imprecision in any statistical measure, which here is further 
exacerbated by an aggregated school-level assessment of a composite dependent variable, 
the API. That is why it was important to take the standard errors into account when 
producing these measures.  

 

 API was used as the performance variable in the ASPP because it is publicly available and 
is the state’s current measure of school performance. There are two reasons why API is less 
than ideal as the dependent variable. First, API scores are themselves the result of 
mathematical calculations and represent a composite assessment of performance on a 
number of other metrics and student test results. Second, the API is a measure that 
changes regularly and represents a distribution that fluctuates annually.  

 

 Because non-charters comprise the vast majority of the sample being assessed, those 
schools’ performance and variable relationships are primarily driving the regression models. 
There are a number of variables specific to charter schools that are not taken into account, 
which would likely alter the results. However, given that charter school accountability is 
primarily about whether or not charters are outperforming their non-charter counterparts, this 
approach is appropriate for these purposes. 

 

 As was stated earlier, the ASPP is only one measure of school performance, and it is a 
relative measure. That being the case, this measure cannot and should not stand alone as 
the only assessment of a school’s performance or as the arbitrator of a school’s future. This 
is particularly the case for schools that either have a specific research-based program such 
as Waldorf or Montessori (where the curriculum is designed to culminate in high 
performance at higher grade levels, which may not be evident in earlier grade levels), or that 
have a high percentage of students with a disability or other special needs, but are not a 
special education school. These metrics were designed to serve as a trigger for further 
review and a deeper assessment of a school’s effectiveness, not as the only point upon 
which to make those decisions.  

 

 While CCSA believes these metrics are an improvement on the existing measures in law for 
charter renewal, longitudinally linked, individual student data is the ideal source for most 
appropriately assessing a school’s performance. Because the ASPP is calculated with 
aggregate school level data, it is an approximation of value-added modeling. True value-
added modeling requires individual student data connected to the schools and educators 
instructing those students. 
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Appendix 1 
API and Demographic Variable Correlations, Five Years 

 

Variable 
Correlation Coefficient with API 

2009 2010 2011 2012 2013 

% Free/Reduced Price Lunch 
Enrollment 

-.691** -.692** -.689** -.686** -.680** 

Average Parent Education Level .760** .757** .750** .758** .770** 

% English Language Learners -.538** -.507** -.479** -.470** -.471** 

% Students with Disabilities -.017 .053** .073** .095** .117** 

% African American -.232** -.226** -.234** -.224** -.234** 

% American Indian -.058** -.087** -.090** -.093** -.098** 

% Asian .387** .386** .391** .400** .416** 

% Filipino .117** .114** .124** .136** .143** 

% Hispanic -.596** -.579** -.560** -.564** -.576** 

% Pacific Islander -.041** -.067** -.077** -.076** -.075** 

% White .544** .515** .497** .491** .493** 

% Student Mobility .412** .421** .416** .471** .440** 

% Enrollment in grade 2 .221** .218** .230** .222** .170** 

% Enrollments in grades 3 - 5  .288** .287** .286** .275** .231** 

% Enrollments in grade 6 .023*  .007 .007 .018 .020 

% Enrollments in grades 7 – 8 -.093** -.102** -.099** -.073** -.035** 

% Enrollments in grades 9 – 11 -.279** -.263** -.262** -.277** -.248** 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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Appendix 2. Demographic Variable Correlation Coefficients, 2009 
 

 
% 

FRPL 
Aver. 

Par Ed 
% EL % DI % AA % AI % AS % FI % HI % PI % WH 

Mobility 
% 

% 
Grade 

2 

% 
Grade 

3-5 

% 
Grade 

6 

% 
Grade 

7-8 

% 
Grade 
9-11 

% FRPL 1 -.884** .770** .017 .159** -.011 -.296** -.163** .790** -.018 -.744** -.289** .124** .096** .029* -.027* -.123** 

Average 
Par Ed 

-.884** 1 -.765** .017 -.078** .005 .357** .153** -.813** .020 .709** .310** -.003 .036** -.011 -.010 -.019 

% EL .770** -.765** 1 -.028* -.096** -.188** -.064** -.065** .821** -.038** -.777** -.111** .134** .115** -.008 -.066** -.098** 

% DI .017 .017 -.028* 1 -.010 .065** -.072** .016 -.032** .024* .061** .019 .201** .275** -.084** -.152** -.172** 

% AA  .159** -.078** -.096** -.010 1 -.072** -.059** .068** -.121** .196** -.279** -.141** -.009 -.012 -.016 -.005 .025* 

% AI  -.011 .005 -.188** .065** -.072** 1 -.082** -.072** -.185** -.032** .165** -.069** -.022* -.044** .001 .029** .024* 

% AS  -.296** .357** -.064** -.072** -.059** -.082** 1 .192** -.387** .066** -.062** .192** -.012 .014 .006 -.006 -.005 

% FI  -.163** .153** -.065** .016 .068** -.072** .192** 1 -.162** .290** -.118** .065** -.006 .021 -.009 -.011 -.005 

% HI .790** -.813** .821** -.032** -.121** -.185** -.387** -.162** 1 -.121** -.783** -.165** .068** .047** .003 -.030** -.045** 

% PI -.018 .020 -.038** .024* .196** -.032** .066** .290** -.121** 1 -.071** -.028* -.004 .009 -.006 -.002 -.002 

% WH  -.744** .709** -.777** .061** -.279** .165** -.062** -.118** -.783** -.071** 1 .147** -.066** -.058** .007 .041** .042** 

Mobility 
% 

-.289** .310** -.111** .019 -.141** -.069** .192** .065** -.165** -.028* .147** 1 .001 .022 .009 .024** -.044** 

% Gr 2  .124** -.003 .134** .201** -.009 -.022* -.012 -.006 .068** -.004 -.066** .001 1 .709** -.269** -.537** -.486** 

% Gr 3-5 .096** .036** .115** .275** -.012 -.044** .014 .021 .047** .009 -.058** .022 .709** 1 -.230** -.624** -.583** 

% Gr 6 .029** -.011 -.008 -.084** -.016 .001 .006 -.009 .003 -.006 .007 .009 -.269** -.230** 1 .344** -.333** 

% Gr 7-8 -.027* -.010 -.066** -.152** -.005 .029** -.006 -.011 -.030** -.002 .041** .024* -.537** -.624** .344** 1 -.187** 

% Gr 9-
11 

-.123** -.019 -.098** -.172** .025* .024* -.005 -.005 -.045** -.002 .042** -.044** -.486** -.583** -.333** -.187** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
Key: 
% FRPL: % Free/Reduced Price Lunch Enrollment 
Average Par Ed: Average Parent Education Level 
% EL: % English Language Learners 
% DI: % Students with Disabilities 
% AA: % African American 
% AI: % American Indian 
% AS: % Asian 
% FI: % Filipino 
% HI: % Hispanic 
% PI: % Pacific Islander 
% WH: % White 
Mobility %: % Student Mobility 

% Grade 2: % Enrollment in grade 2 
% Grade 3-5: % Enrollments in grades 3 – 5 
% Grade 6: % Enrollments in grade 6 
% Grade 7-8: % Enrollments in grades 7 – 8 
% Grade 9-11: % Enrollments in grades 9 – 11 
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Appendix 3. 2013 Regression Models 
(Dependent Variable: 2013 API growth) 

 
Model 1. Elementary Schools with Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.861 .741 .740 38.31391 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 2.320E7 17 1.365E6 929.696 .000 

Residual 8.097E6 5516 1467.956   

Total 3.130E7 5533    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 274.829 134.618   2.042 .041 

% FRPL -.342 .038 -.134 -8.947 .000 

Avg Parent Ed 42.051 1.874 .451 22.440 .000 

% EL -.565 .048 -.186 -11.884 .000 

% DI -.785 .119 -.047 -6.578 .000 

% AA  -.518 .188 -.066 -2.761 .006 

% AI  -1.743 .281 -.057 -6.194 .000 

% AS  1.129 .184 .205 6.136 .000 

% FI  .784 .229 .044 3.419 .001 

% HI .412 .175 .165 2.353 .019 

% PI -2.422 .610 -.031 -3.970 .000 

% WH  .257 .182 .086 1.412 .158 

Mobility % 3.933 .180 .181 21.856 .000 

% Gr 2  .722 1.322 .080 .546 .585 

% Gr 3-5 .712 1.321 .127 .539 .590 

% Gr 6 .417 1.321 .054 .316 .752 

% Gr 7-8 .284 1.322 .040 .215 .830 

% Gr 9-11 -.673 1.333 -.026 -.505 .614 

 
Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 595.7213 1037.6675 816.1266 64.75467 5534 

Residual -181.88383 188.96153 .00000 38.25501 5534 

Std. Predicted Value -3.404 3.421 .000 1.000 5534 

Std. Residual -4.757 5.029 .000 1.000 5534 
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Model 2. Elementary Schools without Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.847 .718 .717 39.97335 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 2.262E7 16 1.414E6 884.619 .000 

Residual 8.892E6 5565 1597.868   

Total 3.151E7 5581    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 350.556 139.747   2.509 .012 

% FRPL -.722 .036 -.283 -20.271 .000 

% EL -1.000 .045 -.331 -22.377 .000 

% DI -.940 .124 -.056 -7.611 .000 

% AA  -.980 .194 -.124 -5.054 .000 

% AI  -2.771 .289 -.091 -9.587 .000 

% AS  1.170 .191 .216 6.135 .000 

% FI  .732 .239 .041 3.065 .002 

% HI -.122 .181 -.049 -.675 .500 

% PI -3.463 .632 -.044 -5.478 .000 

% WH  .028 .189 .009 .150 .881 

Mobility % 5.005 .181 .230 27.678 .000 

% Gr 2  .956 1.373 .105 .696 .486 

% Gr 3-5 .927 1.372 .164 .675 .500 

% Gr 6 .609 1.372 .079 .444 .657 

% Gr 7-8 .384 1.373 .053 .280 .780 

% Gr 9-11 -.411 1.384 -.016 -.297 .766 

 
Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 538.3381 1034.0516 816.3757 63.65796 5582 

Residual -214.86731 210.58789 .00000 39.91601 5582 

Std. Predicted Value -4.368 3.419 .000 1.000 5582 

Std. Residual -5.375 5.268 .000 .999 5582 
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Model 3. Middle Schools with Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.897 0.805 0.802 34.994 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 6.668E+06 16 416780.145 340.339 .000 

Residual 1.618E+06 1321 1224.601   

Total 8.286E+06 1337    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 240.520 59.217   4.062 .000 

% FRPL -.071 .092 -.025 -.777 .437 

Avg Parent Ed 61.392 3.829 .599 16.035 .000 

% EL -.351 .093 -.088 -3.793 .000 

% DI -2.121 .298 -.094 -7.111 .000 

% AA  -1.614 .429 -.201 -3.763 .000 

% AI  -1.105 .812 -.021 -1.360 .174 

% AS  .303 .416 .052 .728 .467 

% FI  -.926 .529 -.048 -1.751 .080 

% HI -.337 .409 -.122 -.823 .411 

% PI -3.002 1.303 -.033 -2.304 .021 

% WH  -.428 .422 -.129 -1.014 .311 

Mobility % 4.946 .440 .173 11.247 .000 

% Gr 2  14.446 6.128 .030 2.357 .019 

% Gr 3-5 .659 .164 .050 4.023 .000 

% Gr 6 -.002 .067 .000 -.034 .973 

% Gr 9-11 -.782 .266 -.036 -2.941 .003 
Grade 7-8 enrollment was excluded from this model because of multicollinearity 

 
Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 603.4954 1020.7692 804.4707 70.62327 1338 

Residual -338.61652 155.26567 .00000 34.78429 1338 

Std. Predicted Value -2.846 3.063 .000 1.000 1338 

Std. Residual -9.676 4.437 .000 .994 1338 

 



  Updated July 2014 

22 

 

Model 4. Middle Schools without Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.876 0.767 0.764 38.220 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 6.356E+06 15 423702.999 290.062 .000 

Residual 1.935E+06 1325 1460.733   

Total 8.291E+06 1340    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 428.430 63.328   6.765 .000 

% FRPL -.795 .087 -.278 -9.142 .000 

% EL -.729 .097 -.183 -7.476 .000 

% DI -2.495 .325 -.111 -7.685 .000 

% AA  -2.489 .464 -.309 -5.360 .000 

% AI  -3.691 .869 -.071 -4.245 .000 

% AS  -.235 .452 -.040 -.520 .603 

% FI  -1.840 .574 -.096 -3.204 .001 

% HI -1.607 .439 -.584 -3.664 .000 

% PI -4.466 1.419 -.050 -3.148 .002 

% WH  -1.128 .458 -.339 -2.461 .014 

Mobility % 6.435 .470 .225 13.703 .000 

% Gr 2  7.850 6.677 .016 1.176 .240 

% Gr 3-5 .685 .179 .052 3.827 .000 

% Gr 6 -.008 .073 -.002 -.114 .909 

% Gr 9-11 -.553 .290 -.026 -1.907 .057 
Grade 7-8 enrollment was excluded from this model because of multicollinearity 
 

Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 613.8399 1005.2913 804.5303 68.86904 1341 

Residual -339.01282 169.69025 .00000 38.00502 1341 

Std. Predicted Value -2.769 2.915 .000 1.000 1341 

Std. Residual -8.870 4.440 .000 .994 1341 
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Model 5. High Schools with Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.895 0.800 0.798 34.905 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 6.178E+06 16 386097.498 316.895 .000 

Residual 1.542E+06 1266 1218.376   

Total 7.720E+06 1282    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 436.912 42.885   10.188 .000 

% FRPL .312 .087 .101 3.571 .000 

Avg Parent Ed 68.237 3.777 .640 18.064 .000 

% EL -.564 .098 -.135 -5.738 .000 

% DI -4.962 .316 -.211 -15.686 .000 

% AA  -2.111 .400 -.231 -5.273 .000 

% AI  -2.449 .585 -.073 -4.189 .000 

% AS  .313 .381 .054 .821 .412 

% FI  -.123 .475 -.007 -.258 .796 

% HI -.199 .376 -.071 -.529 .597 

% PI -3.109 1.568 -.030 -1.982 .048 

% WH  -.306 .384 -.095 -.797 .426 

Mobility % 2.607 .175 .221 14.860 .000 

% Gr 2  -4.371 3.073 -.051 -1.422 .155 

% Gr 3-5 .098 1.029 .004 .095 .924 

% Gr 6 -.253 .578 -.009 -.438 .661 

% Gr 9-11 -.289 .141 -.048 -2.056 .040 
Grade 7-8 enrollment was excluded from this model because of multicollinearity 

 
Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 507.6444 976.3641 767.2422 69.41678 1283 

Residual -167.99490 172.10373 .00000 34.68675 1283 

Std. Predicted Value -3.740 3.013 .000 1.000 1283 

Std. Residual -4.813 4.931 .000 .994 1283 
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Model 6. High Schools without Parent Education 
 
Model Summary 

R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

.865 0.748 0.745 39.13842 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 5.778E+06 15 385231.595 251.487 .000 

Residual 1.944E+06 1269 1531.816   

Total 7.722E+06 1284    

 
Coefficients 

 Unstandardized Coefficients Standardized 
Coefficients 

t Sig. B Std. Error Beta 

(Constant) 702.661 45.167   15.557 .000 

% FRPL -.522 .083 -.170 -6.289 .000 

% EL -.990 .107 -.237 -9.272 .000 

% DI -5.597 .352 -.238 -15.882 .000 

% AA  -2.778 .447 -.304 -6.213 .000 

% AI  -3.748 .647 -.112 -5.795 .000 

% AS  .110 .427 .019 .257 .797 

% FI  -.415 .532 -.023 -.779 .436 

% HI -1.242 .417 -.445 -2.980 .003 

% PI -4.803 1.756 -.046 -2.736 .006 

% WH  -.694 .429 -.215 -1.616 .106 

Mobility % 3.343 .191 .283 17.470 .000 

% Gr 2  -3.501 3.447 -.041 -1.016 .310 

% Gr 3-5 -.665 1.154 -.025 -.576 .565 

% Gr 6 -.050 .648 -.002 -.077 .939 

% Gr 9-11 -.395 .158 -.066 -2.501 .013 
Grade 7-8 enrollment was excluded from this model because of multicollinearity 

 
Residuals Statistics 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value 530.4730 974.1717 767.3572 67.08479 1285 

Residual -189.13245 177.02528 .00000 38.90914 1285 

Std. Predicted Value -3.531 3.083 .000 1.000 1285 

Std. Residual -4.832 4.523 .000 .994 1285 

 
 


