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EXECUTIVE SUMMARY

This paper examines the following:

* the concept of a value-added model,

¢ the merits, limitations, and common criticisms of this model,

* value-added models used in two jurisdictions,

* and a value-added model that could be adopted by California to improve the state’s account-

ability system.

California’s Testing and Accountability System

California’s school accountability system was enacted in 1999. The testing devices, the
California Standards Test and the California Achievement Test, are aligned with the state’s aca-
demic content standards. Student test scores are used to calculate a school’s score and ranking
on the state’s Academic Performance Index (API). An annual API growth target is also calculat-

ed for each school.

Overview

* Determinations of school performance on the API are based on the average performance of
students at the school on the tests in a given year. The state uses these schoolwide averages

to calculate test-score growth targets for each individual school.

* Using annual schoolwide averages causes the “snapshot” reporting problem. For example,
student populations at schools change from year to year, especially in schools with large
immigrant populations. Yet, the school’s growth targets are based on student performance
from the year before, even though many of those students are no longer at the school and

different students with different achievement levels have taken their place.

* Also, because the API is based on average schoolwide student test scores, focus on growth
or decline in achievement of individual students is de-emphasized. Rather than focusing
attention on the individual needs of students, the current California testing system, and API,
causes schools to focus on raising the performance of a large enough group of students in

order to meet the state’s growth targets.



2 | Pacific Research Institute

Current Issues

* To avoid the “snapshot” problem, the performance of individual students on California’s
tests should be tracked over a period of time. Such a tracking system is currently

being assembled.

* In 2002, a law was enacted that required the state Department of Education to contract for
the development of proposals for a longitudinal pupil achievement database consisting of

student achievement data on the state’s various testing devices.

* In 2003, California adopted a law that provided for a system of unique student identifica-
tion numbers that would allow the tracking of individual student performance on state

assessments through the student’s school career in elementary, middle, and high schools.

* According to the current timeline, all students in California would receive a unique identifi-
cation number by the 2005-06 school year. The data system would be available for analyti-
cal use by 2007.

* The 2003 law also set up a state-appointed advisory committee that would make recommen-
dations to the state superintendent of public instruction “on the appropriateness and feasibili-
ty of a methodology for generating a measurement of academic performance by utilizing
unique student identifiers for pupils in kindergarten and any of grades 1 to 12, inclusive, and
annual academic achievement growth to provide a more accurate measure of a school’s

growth over time.”

* It would be up to the state superintendent, with the approval of the state Board of Education,

to implement this recommended value-added measurement of student performance.

Inadequacy of Current Accountability Systems

* Most accountability models wrongly focus on current status. Current status measures are
concerned with how groups of students have performed at a single point in time, ignoring

how much they have improved over a specific period of time.
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Accountability models based on current status encourage schools to target instruction to
middle-performing students rather than encouraging growth for all students within a school.

It is easier to get middle-performing students past the proficiency benchmark score.

Because students are not randomly assigned to schools, accountability models based on
current status provide misleading and invalid results. Differences among schools may not
be due to differences in instructional quality, but may be due to other factors such as stu-

dents’ economic status.

Simply comparing percentages of students from year to year that hit the proficiency bench-
mark score overlooks the progress that a school may be making with students who are still

some way off from hitting the proficiency target.

Current status scores are cumulative. For example, a test score for grade 8 is invalid for
evaluating grade 8 instruction since it reflects the cumulative impact of schooling from all
previous years. It represents the sum of all good and bad teachers that students have during

their school careers, not the isolated impact of the grade 8 teacher.

Badly conceived and constructed accountability systems result in unreliable and uninfor-
mative data, thus failing to paint an accurate picture of school quality. This means that
high-stakes decisions regarding school effectiveness are likely to be flawed and result in

incorrect decisions.

Value-Added Analysis

In general, value-added models are a class of statistical procedures that use longitudinal test
score data, i.e. data collected over a period of time, to measure the change in a student’s per-

formance during a specific period of time.

Value-added models can measure how a student’s performance is growing toward a targeted

outcome, such as the “proficient” standard on a state test.

Tennessee was the first state to implement a value-added model as the basis of a school

accountability program.
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* The Tennessee model analyzes individual student performance on state tests and also

includes the cumulative effect of teachers on student performance.

* The Tennessee model allows for individual student data to be linked to specific teachers,

meaning that the effectiveness of individual teachers could be estimated.

A Model for Reform

The REACH (Rate of Expected Academic Change) value-added model focuses on the achieve-
ment growth of individual students and measures that growth not in comparison to other stu-
dents but instead against the goal of subject-matter proficiency. Under the REACH value-added
model (REACH VAM), the growth rate toward proficiency can serve as a tool for targeting
remedial assistance to students.

The model can also form the basis for important state education reforms:

* Better evaluation of policies and programs. Because the REACH model measures and
projects how each individual student is progressing toward proficiency, it can be used to
evaluate whether a student’s exposure to a particular education program or reform helped or

hurt that progress.

* Promotion of better instruction. By measuring student achievement gains under individual
teachers who may be using similar or different teaching methodologies, the REACH VAM
can inform lawmakers, education officials, teachers, and the public about which instruction-

al practices are best able to move students toward subject-matter proficiency.

* Better measurement of teacher effectiveness. Since the REACH VAM focuses on student
achievement growth toward subject-matter proficiency, it can help identify schools that raise
student achievement and ineffective schools that do not. Based on this identification, incen-
tives can be given to effective teachers to teach in classrooms with low-performing students

and compensation systems can be crafted based on teacher effectiveness.

* Improve teacher professional development. By showing if students are not growing
toward subject-matter proficiency, the REACH VAM can individualize professional devel-

opment to address teacher weaknesses.
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The Proposed Value-Added Model for California

The proposed model suggests that all students should reach the proficient benchmark on
state tests within a specified timetable, such as by the time they are in the highest grade in a
school. This encourages students to grow towards an outcome of value—proficiency—

rather than making comparisons among students.

By comparing a student’s estimated growth rate with the growth rate the student will need to

attain in order to hit the proficiency benchmark, a ratio called the REACH ratio is obtained.

The REACH score will tell how much each student’s scores have to grow in order for that
student to become proficient. The yearly growth varies by student, but the end goal, profi-
ciency, is the same for all.

The REACH score answers the question, “given a student’s current location on the ability
scale, how much does he need to grow each year in order to be proficient by the time he
leaves this school?”

A REACH ratio of “1” or greater means that a student is likely to be proficient by the time
he leaves the highest grade in the school, while a ratio of less than “1”” means that he is

unlikely to hit the proficiency benchmark.

The REACH score can also be used to compute the percentage of students within a class,

grade, school, or district that are on track towards meeting the proficiency benchmark.

It is the linkage of the REACH score to the state’s proficiency benchmark that differentiates
the REACH model from other value-added models.

The REACH model can also enable policymakers to differentiate between two schools that
have the same percentage of students at or above the proficiency benchmark, but are making

different gains. Schools making higher yearly gains are more effective.
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The REACH Model and NCLB

The REACH VAM can also help the state meet the federal No Child Left Behind Act (NCLB)
proficiency requirements. At present, the federal and state accountability systems are not in
sync. Also, the way the state has structured its targets for meeting the NCLB proficiency goals

almost guarantees that schools will come up short.

* The state’s NCLB growth targets for the percentage of students in a school hitting the profi-
cient mark encourage schools to focus year-by-year on those students closest to hitting the

proficiency benchmark in order to meet the target requirements.

* The REACH model will help ensure that all students meet NCLB achievement goals. By
focusing on achievement progress among all students, the REACH VAM will help prevent
schools from concentrating only on those students just below the proficiency bar and will

help ensure that the lowest-performing students are not left behind.

* The REACH model will also reduce pressure to redefine “proficiency” downward. Since the
REACH VAM provides the information needed to bring all students up to the current state
definition of proficiency, reducing the stringency of the definition may not be necessary if
the information provided by the model is used to target instruction and assistance to individ-

ual student needs, and if it is used to support effective education programs and reforms.

Legislative Action in other States

As California takes initial steps to create a value-added testing system, policymakers should be
aware of similar efforts in other states. In Colorado, legislation has been introduced that would
establish a value-added system that would use students’ state assessment scores over time to

measure academic growth.

* Under the Colorado proposal, school participation in the value-added system would be vol-

untary for the first year, but then be made mandatory for all school districts.

* The state Department of Education would be instructed to use collected longitudinal data on
test scores to determine the levels of increase that constitute a full year of academic growth

in reading, math, and writing for each grade level tested.



Putting Education to the Test: A Value-Added Model for California | 7

* The department would also be required to provide school districts with an academic growth
information report for each student. The report would include the student’s test scores and
growth amounts in reading, math, and writing over the period between administrations of
the test.

* The department would contract with a private or public entity to calculate annually the

amount of each student’s academic growth, based on test scores, in all three core areas.

* Each student’s academic growth profile would be given to the principal at the student’s
school. The profile would also be shared with the student and his or her parents in dis-
cussing the student’s academic strengths and weaknesses, as well as strategies to increase

the student’s academic growth and achievement.

* The Colorado proposal lays out a structure for a value-added testing system, but does not

specify the exact type of value-added model to be used.

Conclusion

The REACH VAM discussed in this study is consistent with the intent of No Child Left
Behind and would provide useful information related to individual students and their progress
towards proficiency.

Value-added analysis is a critical component for all states in their reform of the education
system. And it is particularly essential for California’s current effort to improve accountability

and student achievement.
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|. INTRODUCTION: A CALIFORNIA OVERVIEW

Over the past few years, California has made important strides in improving its K—12 public
education system. The state has adopted rigorous academic content standards, implemented a
standards-aligned state testing system, and crafted a school accountability system. These
reforms, however, can be advanced even further through the adoption of a value-added analysis.

Under a value-added model, individual student testing data are analyzed longitudinally, that
is, over a period of time. Using this longitudinal data, policymakers can better evaluate educa-
tion policies and programs, promote better instruction, better measure school effectiveness, and
improve teacher professional development.

Increased accountability for student learning as measured by educational tests has become
the sine qua non of school reform. This notion became most clearly institutionalized via the
strong bipartisan support for the federal No Child Left Behind Act of 2001 (NCLB). Its strong
emphasis on test-based accountability has resulted in states developing methods for measuring
the effectiveness of all public schools.

The capstone of accountability within the legislation—Adequate Yearly Progress (AYP)—
quantitatively defines the expected increase in the percentage of students scoring at or above

“proficient”!

on the state test each year. Making AYP in reading and math on a yearly basis per-
mits a school to avoid a series of sanctions associated with NCLB that may ultimately lead to
significant changes to the governance and organization of the school.

While the goals of increased accountability are laudable, the means by which schools are
held accountable has been the source of great debate (Hess, 2003). For example, some argue
for gentler means such as providing educators with more resources and training. Others prefer
tougher approaches involving incentives and sanctions to ensure improved student achieve-
ment. However, those responsible for developing and implementing accountability plans are
likely to share two common goals irrespective of the manner in which the accountability sys-
tem is fashioned.

First, accountability systems should provide useful data to educational practitioners working
within a school system. As such, practitioners should be provided with meaningful and relevant
information that can be used to improve the quality of instructional delivery. Second, the
accountability system must also provide accurate and reliable information reflecting the quality
of the educational program.

In other words, the data should serve an internal function to support appropriate classroom

action, i.e., instructional consequences that originate from within a school system. At the same



Putting Education to the Test: A Value-Added Model for California | 9

time the data should serve an external function to support appropriate public action, or social
consequences that originate external from the school.
O’Day (2002) succinctly characterized the manner by which accountability information can

support the goal of improved classroom action:

In particular, I argue that accountability systems will foster improvement to
the extent that they generate and focus attention on information relevant to

teaching and learning, motivate individuals and schools to use that informa-
tion and expend effort to improve practice, build the knowledge base neces-
sary for interpreting and applying the new information to improve practice,

and allocate resources for all of the above. (p. 294).

Public action, on the other hand, will be more likely to be spurred when high-quality data
sources are provided that represent a fair and accurate portrait of school effectiveness. When
classroom and public action are maximized via reliable accountability models, they should both
converge upon the same end result—improved levels of student achievement.

Achieving this goal necessitates the development of accountability systems that use informa-
tion from multiple sources that more reasonably relate to the notion of individual student learn-
ing. In particular, one must ask, “What methods of accountability system design are likely to
provide information that will maximize appropriate classroom and public action?”

This study describes in detail one method likely to support test-based accountability systems
that appropriately address these issues, value-added models (VAMs) of student achievement.
From the outset, we acknowledge that VAMs alone do not represent an accountability system.
Instead, multiple measures of educational quality should be included within the design of high-
stakes accountability systems. However, for clarity of presentation, we intentionally limit our
discussion to the analysis of student achievement test score data using longitudinal methods of
measuring student progress.

This report provides the historical basis of test-based accountability systems and presents a
general modeling strategy, its potential role to support the design of accountability systems, and
its limitations. Our aim is to provide adequate information such that educational leaders and
policymakers may fully understand VAMs, their potential as a method for measuring AYP, and
the prerequisites for implementation.

This study consists of two parts. The first section examines California’s current testing and

accountability system and critiques the system’s flaws which could be remedied by a
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changeover to a value-added model. The second section contains the specific discussion of
VAMs and the suggested model, plus recommendations for reform.

For brevity and illustration, we limit our discussion to a general latent growth model; howev-
er, more detailed descriptions of additional value-added statistical models may be found in
Doran and Lockwood (2004), Lockwood, Doran, and McCaffrey (2003), McCaffrey et al
(2003a), McCaffrey et al (2003b), and Thum (2003). Conceptual, and less statistical, descrip-
tions of value-added analysis may also be found in Doran (2003) and Drury and Doran (2003).

II. CALIFORNIA’S TESTING AND ACCOUNTABILITY SYSTEM

In April 1999, California passed the Public Schools Accountability Act (PSAA), the brainchild
of then newly elected Governor Gray Davis. The PSAA has three major components.

First, the Academic Performance Index (API) provides individual schools with a numerical
score based originally on multiple measures of performance, e.g., test scores, dropout rates, and
attendance rates. For the time being, however, the API is based exclusively on student test scores.

Second, the rewards program called the High Performing-Improving Schools Program
(HP/ISP) awards schools and staff monetary bonuses if they meet or surpass API growth tar-
gets. The third component is the Immediate Intervention-Underperforming Schools Program
(II/USP) that allows the state to intervene in schools that fail to meet targets for improving test
scores. The intervention-program portion of the legislation also included sanctions, such as state
takeover of individual schools and monetary grants to pay for the interventions. California’s
accountability system, thus, is a high-stakes program based on standardized tests as the meas-
urement device of student learning.

From 1999-00 to 2000-01, the state calculated the API using only scores from the Stanford-
9 standardized test, a norm-referenced test that compares student performance within California
to a national sample of students who have taken the same exam. The state Board of Education
selected the Stanford-9 to be the state’s assessment device in 1997, several years before passage
of the new accountability law.

The Board chose this test, in part, because as an “off-the-shelf” exam, it was readily avail-
able. As a nationally norm-referenced test, however, the SAT-9 was not well aligned with the
state’s academic content standards, meaning that it did not directly measure student perform-
ance relative to the California State Standards.

The state used the Stanford-9 to test students in grades 2—11, with students in grades 2—8

tested in reading, mathematics, written expression, and spelling. Students in grades 9—11 are
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tested in reading, writing, mathematics, science, and history and social science. The state
requires districts to provide individual student scores to parents. The state Department of
Education’s website publicly listed aggregate Stanford-9 scores by grade level for schools, dis-
tricts, counties, and the state.

Because the Stanford-9 was not directly aligned to the state’s rigorous academic content stan-
dards, teachers could teach to the standards, but the Stanford-9 may not be sensitive to what
students were learning in the classroom. As a remedy, the state picked out parts of the Stanford-
9 that tested the topics listed in the content standards and developed a set of standards-aligned
questions that were added onto the Stanford-9 exam.

Later the state expanded this approach into separate standards-based tests called the
California Standards Tests (CST). The CST is not a nationally norm-referenced test, but is a
standards-referenced test, i.e., an exam aligned with the state’s academic content standards that
measures the performance of California students relative to those standards as opposed to a
national sample of students.

The state gives CSTs in English and mathematics in grades 2—11. Students in grades 4 and 7
are tested on writing, and those in grades 9-11 are tested on the state content standards in sci-
ence, history, and social science. Scores on the CSTs are categorized using performance levels:
advanced, proficient, basic, below basic, and far below basic. The goal is for all students to
score at the proficient level or above.

In 2001-02, results from the English Language Arts CST were added to the Academic
Performance Index calculation, counting for 36 percent of elementary and middle school scores
and 24 percent of high school scores.? In 2002-03, the CSTs took center stage. In grades 2-8,
the English Language Arts and Math CSTs counted for 80 percent of the API calculation, with
20 percent from the norm-referenced test. For grades 9-11, the English, Math, and
History/Social Science CSTs counted for 73 percent of the API calculation, 15 percent from the
High School Exit Exam, and 12 percent from the norm-referenced exam.*

In 2003, California replaced the Stanford-9 exam with another norm-referenced exam, the
California Achievement Test-6 (CAT-6) which is aligned to California’s academic content stan-
dards. California, therefore, continues to use two tests, the standards-referenced CST and the
norm-referenced CAT-6. The reasons for retaining a nationally normed test like the CAT-6
include the necessity of having a “basic skills™ test that acts as a check on how California’s self-
assessed progress measures up against national norms of performance.’

The initial complaint that California’s state tests were not aligned with the state standards has

now been addressed. However, the state testing system continues to be plagued by the equally
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important “snapshot” reporting problem. In other words, determinations of school performance
are based on the average performance of students at the school on the tests at one point in
time. The state uses these schoolwide averages to calculate test-score growth targets for each
individual school.

When using only Stanford-9 results, the state Department of Education calculated a score
ranging from a low of 200 to a high of 1,000 for each school. The interim statewide API target
for all schools is 800. The state Department of Education also ranked schools on a 1-to-10
decile ranking scale with 10 being the best. The department uses a separate “similar schools”
ranking to compare schools with other schools having similar demographic characteristics.
These various features continue under the new standards-aligned assessment exams.®

Schools scoring below 800 must close the gap between their current score and the state per-
formance target by at least five percent to meet their growth target for the year. For example, if
a school’s 1999 Academic Performance Index score was 500, the school’s growth target would
be (800-500) * 5 percent = 15 points.”

Each numerically significant ethnic or socio-economically disadvantaged subgroup at a
school (that constitutes at least 15 percent of the school’s total pupil population and consists of
at least 30 students) must have a growth target of 80 percent of the school’s growth target.
Thus, if a school’s growth target was 15 points, each numerically significant subgroup at the
school must improve by at least 80 percent of 15 points, i.e., by 12 points.

Again, however, all these calculations are based on average schoolwide student performance.
This approach fails to consider a number of critical factors. For example, student populations at
schools change from year to year, especially in schools with highly mobile populations. Yet, the
school’s growth targets are based on student performance from the year before, even though
some of those students may no longer be at the school and new students with different achieve-
ment levels may have entered the school and taken their place.

Also, because the API is based on average schoolwide student test scores, focus on growth or
decline in achievement of individual students is de-emphasized. Rather than focusing attention
on the individual needs of students, the current California testing system and API cause schools
to focus on raising the performance of a large enough group of students in order to meet the
state’s growth targets. A more detailed explanation of all these negative phenomena is contained
later in this paper.

To avoid the “snapshot” problem, the performance of individual students, not successive
groups of student cohorts, on California’s tests should be tracked over a period of time. Such a

tracking system is currently being assembled.
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In 2002, Governor Davis signed Senate Bill 1453, authored by State Senator Dede Alpert,
that required the state Department of Education to contract for the development of proposals for
a longitudinal pupil achievement database consisting of student achievement data on the state’s
various testing devices.

In 2003, Governor Davis signed Senate Bill 257, also by Senator Alpert, that provided for a
system of unique student identification numbers that would allow the tracking of individual stu-
dent performance on state assessments through the student’s school career in elementary, mid-
dle, and high schools.

According to the current timeline, all students in California would receive a unique identifi-
cation number by the 2005-06 school year. The data system would be available for analytical
use by 2007.

The 2003 law also set up a state-appointed advisory committee that would make recommen-
dations to the state superintendent of public instruction “on the appropriateness and feasibility
of a methodology for generating a measurement of academic performance by utilizing unique
student identifiers for pupils in kindergarten and any of grades 1 to 12, inclusive, and annual
academic achievement growth to provide a more accurate measure of a school’s growth over
time.” It would be up to the state superintendent, with the approval of the state Board of
Education, to implement this recommended value-added measurement of student performance.

California is, therefore, well on its way to setting up the foundation for a value-added model.
The question, then, is what value-added model will eventually be adopted and to what uses will

it be put? The following section of this paper provides potential answers to these questions.

I1l. THE EVOLUTION OF TEST-BASED ACCOUNTABILITY

Prior to the 1970s, inputs were the primary indicator of school quality. These inputs traditional-
ly included per pupil funding allocations, student-teacher ratios, and teacher qualifications
(Drury and Doran, 2003). However, A Nation at Risk (1983) sparked increased dissatisfaction
with public education, resulting in public demand for improved levels of student achievement.
Subsequently, standards-based reform initiatives led to a greater demand for student achieve-
ment outcomes to be used as an indicator of school quality.

Three intimately connected components of this reform movement, standards, assessment,
and accountability, act in tandem encouraging educators to focus on a defined set of skills,

measure student progress, and hold educators and students accountable for the achievement
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results. Consequently, the role of tests as a primary agent of education reform became central to
educational policymaking.

In particular, Linn (1993) observed that assessments became more prominent within the poli-
cy context for two reasons. First, the data from large-scale assessment document school quality
and serve as evidence that change may be needed. Second, the test itself can be used as the
agent of change by attaching high-stakes, such as graduation, merit pay, or school takeover, to
test results.

For example, data from a large-scale state test can be used to document that the quality of an
educational program is poor if very few students score at or above a specified cutpoint, such as
the 50th percentile or the “proficient” category. The same test can now be used as the agent of
change by holding the school accountable for increased student achievement as measured by
the test.

While the policy motivation for test-based accountability is clear, its appropriateness as an
instrument of accountability has not been without legal challenge. In 1981, the precedent setting
case, Debra P. v. Turlington, was argued in the Fifth Circuit Court of Appeals. The opinion of
the court supported the use of the Florida competency test as a high school accountability
requirement if it could be demonstrated that students had been given adequate opportunity to
learn (OTL) the tested material (Jaeger, 1989; Wang, 1998). Consequently, the legality of tests
as instruments of accountability is substantiated when it can be demonstrated that students have

been provided with adequate learning opportunities.

IV. ACCOUNTABILITY SYSTEMS AND THE INADEQUACY OF
SIMPLE DESIGN

As tests became more formally established as mechanisms for change, their role within the
design of accountability systems blossomed. Most often, test results were analyzed using simple
statistical procedures, such as computing group averages or the percentage of students at or
above a specific cutpoint on the test. For example, it is common to find the scores of fourth
grade students in 1999 compared with the performance of fourth grade students in 2000.

In other words, completely different cohorts of students are being compared at a similar
point in time. Despite the obvious lack of a meaningful comparison, these so-called cross-sec-
tional comparisons have been at the heart of accountability system design. This has certainly
been the case in California. When state test results are released, news stories and comments by

education officials focus on cross-sectional comparisons.
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Accountability models designed in this fashion have the wrong central focus—current status.
Current status measures are concerned with how groups of students have performed at a single
point in time with no regard to how much they have improved over a specific period of time.
As such, status-based accountability systems are likely to encourage schools to target instruc-
tion for middle performing students rather than encourage growth for all students within a
school. Why is this?

The reason has to do with the ease of getting middle-level students past the scoring bench-
mark, or cutpoint, that has been denoted as signifying proficiency. As illustrated in Figure 1,
status-based systems persuade schools to identify and target instruction for students nearest the
proficiency cutpoint, while ignoring the instructional needs of high achieving and low achiev-

ing students.

Figure 1: Targeting Instruction for “Bubble” Students
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When schools focus on the “bubble” students, they are likely to show an increase in the per-
centage of students at proficient, at the expense of leaving many students—both at the high and
low ends—without targeted instruction to meet individual needs. As a result, very high and very
low performing students are set aside, while schools focus on those middle performing students
in the high end of the “basic” category.

In addition, status-based accountability systems built upon simple approaches provide mis-
leading and invalid results for at least three reasons (Doran, 2003). First, students are not ran-
domly assigned to schools or classrooms, resulting in preexisting differences across school pop-
ulations to begin with. As such, differences among schools may not be due to instructional qual-
ity, but instead due to other characteristics such as a student’s economic status.

To illustrate the problem of differences between student populations, consider a hypothetical

school with 50 percent of its students in 2003 coming from a low-income background. In 2004,
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because of students moving into and out of the school, 70 percent of its students now come
from a low-income background. Test score differences from one year to the next, therefore, may
be due to the change in its student population that is not detected by cross-sectional compar-
isons under a status-based model.

Second, comparing the percentage of students at or above a cutpoint inherently dismisses the
fact that a school may be making tremendous progress with its students, but is some distance
away from having all students at or above the cutpoint. Because cutscore categories are gross
measures of academic performance, it is possible for students to make significant progress with-
in a category, but remain within the same category on subsequent measurements.

It is also possible that schools that start with high-performing students will decline in per-
formance, but remain at the cutpoint. Clearly, this type of school is doing worse each year, but
remains above the AYP threshold, thereby avoiding the NCLB series of consequences.

For example, the total reading scale scores corresponding to the basic category on the
Intermediate 1 version of the Stanford 98, which was used as the main California assessment
until 2002, ranges from a lower bound score of 607 to a higher bound score of 646. Translated
into percentile ranks, this means a student can grow from the 26th percentile to the 56th per-
centile, yet still remain within the same performance category (Harcourt Brace, 1997). It is
practically and statistically inefficient not to capture this information.

Third, current-status measures are cumulative in nature (Meyer, 1994). For example, a test
score for a Grade 8 student is invalid for evaluating Grade 8 instruction as it reflects the cumu-
lative impact of schooling over all previous school years. In other words, the Grade 8 score is
the sum of all good and bad teachers a student has had over his entire schooling career to
date—not the isolated impact of the Grade 8 teacher.

The end result of these poorly conceived and constructed accountability plans is twofold.
First, the data are both irrelevant and uninformative, thereby failing to meet the criteria described
for maximizing classroom action. For example, cross-sectional methods often provide teachers
with information regarding students who are no longer enrolled in their classrooms. Second, they
fail to paint an accurate picture of school quality, a necessary component of public action.

For example, large fluctuations in test scores may be completely due to changes in the
school’s population, not instructional quality. Therefore, high-stakes decisions regarding school
effectiveness, when based on faulty information, are likely to be highly flawed and will result in
many incorrect decisions regarding the quality of the educational program. California’s account-

ability system, unfortunately, is characterized by both these defects.
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Beyond these issues, the primary issue of neglect in status-based accountability systems is that
they fail to appropriately measure student learning. By definition, learning must be measured by
the extent to which an individual student has changed in knowledge and skills over time from
one measurement occasion to the next. In other words, learning is synonymous with change.
Consequently, measuring individual student growth is both reasonable and appropriate. Clearly,
knowing where a student is describes nothing unless we know where the student was!

However, status-based systems simply describe where a group is—i.e., the current mean
score—not how individuals within that group have increased in knowledge and skills during
their tenure at any given school.

Thus, in California, the API ranking provides an aggregate snapshot of student perform-
ance at a school rather than showing how much growth in learning there has been among

individual students.

V. VALUE-ADDED ANALYSIS

In contrast to the cross-sectional methods commonly found in accountability systems, value-
added models more reasonably align with the notion of learning and measure the extent to which
an individual student has increased in knowledge and skills over a specific time period. That is,
gains in test scores serve as an indicator of increased academic knowledge. By using a student’s
entire test score record (e.g., Grades 2, 3, 4, and 5) it is possible to evaluate trends in
student/group growth over time to assess how much learning has occurred while attending a par-
ticular school.

In general, value-added models are a class of statistical procedures that use longitudinal test
score data to measure the extent to which a student has changed during a specific period of time.
Motivation for VAMs has increased due to a belief that they can adequately determine how a stu-
dent is growing over time and statistically attribute the gain to a school or teacher (Sanders,
Saxton, Horn, 1997). Essentially, VAMs are an attempt to determine “how much value has a
school added to a student’s learning?”’

There are some inherent problems in this question. It assumes that one can isolate the “effect”
of the school aside from other non-school factors, such as family background, that may have
affected a student’s test score. Because students are not randomly assigned to schools, all school
evaluations are quasi-experiments rather than true scientific experiments, and suffer from difficul-

ty in determining the causal effect of a school on student learning and achievement. Second, the
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effect is commonly defined in most value-added models as the deviation of a student or a school
from a mean growth trajectory—hardly a useful measure in a standards-based environment.

Any failure to reconcile the influence of non-school-related factors in quasi-experiments of
school performance confounds the causal inferences sought and produces estimates of school
performance plus that of the exogenous variables. Controlling for exogenous variables may take
the form of research design or statistical controls, or both. While the statistical methods can be
applied to the analysis of quasi-experimental data (i.e., non-random data sets), they can never
fully isolate the impact of the school from other factors believed to affect a student’s test score.

Therefore, a second question, “how is a student growing towards an outcome of value?” is
posed to examine how a student is growing in relationship to an expected outcome, such as the
“proficient” standard on the state test. In this regard, each student’s growth rate is compared to
an expected growth trajectory, resulting in criterion-based decisions, that is, decisions based on
the performance standards/benchmarks determined for the test. This is discussed in detail in a
later section.

All this having been said, the benefits of a value-added approach, when performed correctly,
even with the limitations of quasi-experimental data, are far superior to the conventional approach-

es that have often been used to evaluate school performance. As Thum and Bryk noted (1997):

As Meyer (1993) has forcefully demonstrated, significant school improve-
ments can be occurring but are masked under status-based accountability sys-
tems, especially under conditions of high student mobility and other factors
that depress average scores. From a purely technical perspective, the argu-
ments seem very clear: Anything other than a value-added-based approach is

simply not defensible. (p. 102).

VI. VAM: A BRIEF HISTORY

A variety of analyses falling under the banner of value-added analysis have been in place for
years. But it is likely that the Tennessee Value-Added Accountability System (TVAAS), devel-
oped by Dr. William Sanders, is the most well-recognized and first system to have been
employed for an entire state (Ceperly and Reel, 1997). TVAAS is an aggressive, linear, mixed-
effects statistical model that analyzes student achievement data collected from individual stu-

dents over time.
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The TVAAS system simultaneously analyzes individual student performance on state tests
and “layers” teacher effects. The layering, or cumulative effect of teachers on student perform-
ance, permits for the student’s level score to be the sum of the current teacher in addition to all
previous teachers experienced by this student.

The longitudinal nature of responses presents the opportunity to use each student as his or
her own control, a statistical process otherwise known as a “blocking.” No other covariates
(e.g., economic status, gender, ethnicity) are used to control for non-random assignment in the
TVAAS model.

Because a student’s performance is compared to his own past performance, this “blocking”
technique attempts to control for differences among students, such as race, socioeconomic sta-
tus, and other factors. There is strong evidence, however, that blocking alone may not fully
eliminate systematic bias (McCaffrey et al, 2003b).

The fact that longitudinal student responses are used also presents the threat of missing
data. However, mixed-effects statistical models, such as those used by Sanders, do not neces-
sarily require imputation or “filling-in” techniques if they meet a statistical assumption
referred to as missing at random (MAR). Instead, the data that are available, regardless of the
extent to which data are missing, can be used rather than deleting students from the analysis
when they have a missing data point.

A second well known value-added example can be found in the Dallas Independent School
District (DISD). The methodology developed by Webster and Mendro (1997) also uses longi-
tudinal test score information to estimate the contributions of schools to each student’s learn-
ing. However, their approach differs from the Sanders model in a few ways. While the
Tennessee system compares each student’s scores to his or her previous scores in order to con-
trol for biasing factors, the Dallas system uses demographic characteristics to control for bias-
ing factors in addition to the blocking design.

Specifically, the methodology employed makes use of two statistical procedures. In the first
stage, student results from a standardized test are regressed using Ordinary Least Squares
(OLS) on “fairness” variables. These fairness variables are factors, or more technically
“covariates,” thought to influence a student’s learning, including gender, ethnicity, language
proficiency, and free and reduced lunch status.

The residuals from the OLS model are then used as the outcome in a less sophisticated
mixed model, where covariates are again entered as statistical controls. Holland (2001) notes
that the Dallas system:
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attempts to ensure fair assessments of gain by comparing scores of individ-
ual members of a given [socioeconomic] group (such as black, urban, low-
income) not to their own prior performance but to a mark adjusted by the

average performance for their ‘group.’

Both the TVAAS and DISD approaches have been used to identify effective teachers and
included as components in state and district accountability plans. In Tennessee, for example,
individual student data has been linked to specific teachers. As a result, the effectiveness of
individual teachers could be estimated.

Additionally, both approaches include the use of longitudinal standardized test scores and a
complex statistical approach to estimate school effects. Yet, they differ from a number of per-
spectives. Namely, TVAAS does not use any covariates to adjust for differences among stu-
dents. Second, the DISD model uses OLS regression in the first stage of analysis, a statistical
method that makes assumptions concerning the data that may be untenable given the correlation

among students within the same school.

VIl. A STATISTICAL MODEL FOR VALUE-ADDED ANALYSIS

A mixed-effects statistical model taking the following general form Y, = X,B+ Z,0, + €,
(Pinhiero & Bates, 2000) is the basis for the modeling approach described in the remainder of
this report where Y; is an n;-dimensional response vector of test score data for a single subject
(e.g., reading or math), X;is an n; x p design matrix, B is the p-dimensional vector of fixed
effects, Z; is the n; x g design matrix for the g-dimensional vector of @ random effects, and €1is
the n;-dimensional within-group error term.

Using a multivariate mixed model, it is possible to simultaneously account for the correlation
among outcomes within students, the correlation among outcomes by students within the same
school, use the entire vector of student observations regardless of missing observations, and
“shrink” parameter estimates to adjust for unreliability. Though a full description of mixed-
effects linear models is beyond the scope of this paper, the interested reader may consult
Pinhiero and Bates (2000), Searle (1971), and Raudenbush and Bryk (2002) for a review of the
statistical techniques used.

The general structure of the data considered in this report consists of repeated observations

nested within students, with students nested within schools. We assume that each test score can
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be linked to students over time using unique student IDs and that these students can be linked
to schools over time.

Furthermore, we assume that the test has been vertically equated (Peterson, Kolen and
Hoover, 1989) such that test scores represent a continuous development scale. Though not a
mathematical assumption, we assume that the test instrument is appropriately aligned with
classroom curricular goals and objectives such that the results obtained from the analysis pro-
vide information relevant to the instructional process.

As previously described, an array of value-added models exist that can be applied to the
analysis of test score data. Contingent upon the availability of the data and the specific infer-
ences sought, VAMs may range from simple gain score models to more computationally inten-
sive models with crossed random effects (Lockwood, Doran and McCaffrey, 2003).

For simplicity and generality we present an unconditional VAM that can be used given many
of the common data elements likely to be maintained by a state department of education (SEA).
A full description of this model, its properties, and methods for fitting it in a statistical software
package can be found in Doran and Lockwood (2004).

We currently ignore models with crossed-random effects for two reasons. First, these models
require unique teacher identification numbers linked to student achievement test scores over
time. It is uncommon to find that these numbers are maintained with a high degree of integrity.

Second, software programs are not fully optimized to adequately handle the very large data
matrix created for this type of analysis. Though these models present significant advantages,
they are currently not computationally feasible, a limitation soon to be overcome (Bates and
Debroy, 2003).

The first goal of a value-added model is to formulate and fit a statistical growth model that
accurately reflects the observed data. The following unconditional growth model is posed to

assess the degree to which students and schools are growing with respect to time.

Y, =lu+ B,(time)] +[6,, + 6, (time) + &, + 5, (time) + &, ] (1)

15
where ¢ indexes time, i indexes student, and j indexes schools.

The specification of Equation (1) indicates that Y is a linear combination of the structural
portion of the model given by the grand mean (i) and the main effect for time (), and the
entire stochastic portion of the model including the school and student level random effects and
the within-group residual.

Extensions to this model can easily accommodate additional fixed effects, such as gender

and ethnicity, be reformulated as doubly-multivariate (i.e., more than one response variable),
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as well as incorporate conditional standard errors of measurement estimated from an IRT-
based test.
Given the parameterization of (1), computing the estimated true growth rate of student 7 in

school j is simply:
ETGR, = f}, +6,,+ 5, )

which produces the average estimated gain of each student in the scale score metric.

VIlIl. A CONTEXTUAL GROWTH MODEL

Using the proposed modeling framework above, one obtains the estimated true growth rate for
each student relative to the scale used in the analysis from Equation (2). For example, one may
find that student i has grown by 20 scale score units while another has grown by 50. Because
scale score units are often arbitrary units designed to operationalize a latent trait, such as read-
ing or math, gauging the “adequacy” of this growth is difficult to interpret without placing each
student’s growth within the context of an expectation. In other words, knowing whether a gain
of 50 1s “adequate” must be considered.

However, determining whether growth is adequate is highly value-laden and must fit within
an espoused system of educational and social values. In particular, all inferences regarding stu-
dent achievement should be made within a standards-based context. Parallel with the idea of
NCLB, but operationalized differently, we suggest that all students should (at least) reach the
proficient cutscore within a specified timetable, such as by the highest grade in a school.

In this regard, students are growing towards an outcome of value—proficiency—rather than
making normative comparisons among the varying growth rate of students. For this expectation
to be realistic, we must assume that the cutscore for proficiency represents an ambitious, yet
attainable, standard for all students to achieve.

Consequently, we define the Rate of Expected Academic Change, or REACH Score, for each
student. In particular we ask, “given this student’s current location on the ability scale, how
much does he need to grow each year in order to be proficient by the time he leaves this

school?” This question is operationalized in the following manner:

Ape = Vi 3)

REACH, =
Y
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where A represents the lower bound cutscore for proficiency in subject p at the highest grade in
a school, g, T is the highest grade in the school (or end of a specified timeline), and o repre-
sents the current grade level of student i.

The student’s estimated true growth rate obtained from Equation (2) is then compared to the
value produced in Equation (3). Thus, the extent to which a student is making “adequate”

progress is judged by the following ratio:

ETGR, @)
REACH Ratio —— >
REACH

i

From this perspective, a REACH Ratio of “1” or greater indicates that, given the estimated rate
of change, this student is likely to be proficient by the time he leaves the highest grade in the
school. A REACH Ratio less than “1” indicates that, unless instruction is modified for this stu-
dent, he is unlikely to reach the Proficient cutpoint by the time he leaves the highest grade in
the school.

The left panel of Figure 2 illustrates the idea of a REACH Ratio less than “1” and the right
panel illustrates the idea of a REACH Ratio greater than “1.” In the figure below, the heavy
bold line represents the historic growth rate for two students from grades 1 to 3. The dashed
line is an extrapolation, or “best guess,” of their most likely growth trajectory given their histor-
ical record of growth. The solid line is the REACH score computed for this student from
Equation (3).

As evident from the left panel of the figure, this student is unlikely to reach the proficient
cutpoint by Grade 5 if he continues to grow at the same rate. In other words, instruction needs

to be modified for this student for him to reach proficiency.

Figure 2: An lllustration of REACH for Two Students
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Table 1 illustrates the computations used to calculate the REACH Ratio for each student in
the analysis. One may note that the yearly expected growth varies by student, but the end
goal—that all students be (at least) proficient—is the same for all students. Also note that the

REACH Ratio is not calculated for students who have already reached the proficient cutpoint.

Table 1: Sample REACH Computations

Student vy ETGR o A (A-y) REACH REACH Ratio
A 400 60 3 500 100 50 1.2

B 460 45 4 500 40 40 1.1

C 440 25 4 500 60 60 42

D 510 40 5 500 Proficient * *

Essentially, the REACH score may serve an instructional diagnostic function as it projects
which students, given their record of growth, are likely to reach the proficient cut score. In
addition, by couching the estimated growth rate for each student within the context of an
expected growth rate, in this case the REACH score, one can easily compute the percentage of
students within a class, grade, school, or district that are on track towards meeting an outcome
of value.

The ultimate benefit is that the amount of growth observed is not judged by its statistical sig-
nificance. Instead, the adequacy of the observed growth is judged on its practical significance.
A value-added model constructed as such not only expects students to grow, but to reach a goal.
Furthermore, a simple metric, such as REACH, has more instructional relevance to classroom
teachers and school administrators as they can identify which students need instructional reme-
diation or enrichment.

It is the linkage of the REACH score to the state’s proficiency benchmark that differentiates
the REACH model from other VAMs. It is often the case that changes in student achievement
are reported in terms of “gains in scale score points and in the form of comparisons to local,
state and national averages.” (Stone, 1999). The REACH scores, in contrast, focus not on com-
parisons to average scores, but on the progress toward the proficiency cutpoint. Since the state’s
goal is to have all students hit proficiency, the REACH VAM may be seen as preferable.
Indeed, Stone (1999) says:
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An alternative to Tennessee’s reporting system is one in which the annual
gains produced by a given teacher, school, or system are compared to the
annual learning gain necessary to bring students to an externally refer-
enced benchmark. Although not currently in use by any state, such a

report would make it possible to consider both indicators simultaneously.

IX. THE SCHOOL-LEVEL CONTEXTUAL MODEL

The REACH method is the contextual model used to judge the adequacy of a student’s rate of
change. At the school level, we pose a slightly different method for evaluating performance. At
this level, we calculate the percentage of students at or above the Proficient cutpoint (PAC)
across all tested grade levels in the school and use the estimated growth rate of the school,

which, given the parameterization of Equation (1) is
ETGR, = f3, +6,, (5)

Combining these data, we can organize all schools on a two-dimensional coordinate plane
(ETGR; , PACj ). As such, we can compare the performance of all schools in the multidimen-

sional manner detailed in Figure 3.

Figure 3: A Multidimensional View of School Effectiveness
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The y-axis represents the percentage of students within the school at or above proficient and
the gains are presented along the x-axis as determined by Equation (2). The horizontal line
within the matrix corresponds to the fixed effect for time () and the vertical line corresponds
to 50 percent of students at or above PAC.

In other words, the origin represents a school with 50 percent of its students at or above PAC
and has a growth rate equal to ;. When data are organized as such, schools in the
Underperforming quadrant have fewer than 50 percent of their students at or above proficient
and are making year-to-year gains lower than average. Schools in the Improving quadrant also
have fewer than 50 percent of their students at or above proficient, but are making yearly gains
larger than average.

Schools in the Sustaining quadrant have more than 50 percent of their students at or above
proficient, but are making yearly gains less than average. Last, schools in the Outstanding
quadrant have more than 50 percent of their students at or above proficient and are making
yearly gains greater than average.

Organizing schools into the four quadrants allows policymakers to differentiate between two
schools that have the same percentage of students at or above proficient, but are making differ-
ent gains. Consider the example in Figure 4. The two highlighted schools have approximately
30 percent of their students at or above proficient. However, the school in the lower right quad-
rant is making gains much larger than the other. Viewed from a single dimension—PAC—one

would not observe the differences between these two schools.

Figure 4: An lllustration of a Multidimensional School Plot
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X. PREPARING FOR VALUE-ADDED ANALYSIS

While VAMs are likely to provide more meaningful information than conventional accountabili-
ty strategies, most states and districts are ill prepared to implement value-added models.
California does, however, have many of these requirements in place.

Specifically, VAMs require:

* an annual testing system

* longitudinal test score data organized in an electronic database
* unique student and teacher identification numbers

* avertically equated test

* the computational capacity to implement the model

The assessment provisions of NCLB require that an annual testing system in reading/language
and math be implemented in grades 3 through 8 by the year 2005. This will, to some extent,
fulfill the requirement of an annual testing system.

The organization of the electronic database can take many forms. For example, relational
databases, SPSS files, or simple ASCII text files are suitable.

Students’ names often change or are misspelled. For this reason, a unique identification num-
ber that remains consistent over time regardless of which school the student has attended is
required. Given the high probability of intra-state mobility, it is more appropriate for assign-
ment and maintenance of the IDs to be a function of the State Education Agency rather than
individual districts or charter schools.

Measuring progress requires a test metric or scoring system designed to measure growth over
an extended period of time. Testing companies have for some time reported developmental
score scales that are designed specifically for this purpose. When tests have been vertically
equated, all forms and levels of the test have been placed on a single, continuous scale, and the
same ruler is used to measure student progress over time.

The computational capacity required to analyze such large data sets is substantial. However,
software programs such as the nlme library in the R software package are capable of fitting
value-added models on common desktop computers (Doran and Lockwood, 2004; Lockwood,
Doran, and McCaffery, 2003).
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XI. COMMON CRITICISMS

Though VAMs present advantages over conventional strategies for measuring student progress,
there are a number of criticisms that are common. For example, Ballou (2002) argues that,
given their complexity and particular uncertainties, policymakers should avoid their use in
accountability system design.

However, avoiding VAMs in lieu of models with significant methodological flaws, such as
cross-sectional “snapshot” approaches, in light of the high-stakes consequences attached to the
results is problematic. While VAMs do not represent perfect strategies for measuring school
effects, they more reasonably align with the notion of student learning, do not encourage schools
to target instruction for middle-performing students, and set expectations for growth rates for
individual students towards an expected learning outcome. Even with their imperfections, they
are more likely to provide meaningful information than conventional methods of analysis.

Second, it has been claimed that VAMs set lower expectations for learning for certain popu-
lations of students. This is untrue for at least two reasons. VAMs are a measurement method
designed to measure how much students have increased in knowledge and skills as measured by
a given test. The VAM itself does not set any expectations for what students are expected to
know and be able to do. In no way are teachers or parents precluded from setting high expecta-
tions for learning. Second, using the proposed REACH methodology above, students who start
lower are required to meet the same end goal—proficiency.

Third, some have argued that NCLB does not permit for longitudinal analyses. The legisla-
tion, as it is currently written, is primarily focused on the increase in the percentage of students
at or above a cutpoint each school year, where 100 percent of the students in a school will be
proficient by the year 2013-2014. A letter from the Secretary of Education, Rod Paige (2002),

encourages schools to develop accountability systems that measure improvements over time.

XIl. USING THE MODEL FOR ACCOUNTABILITY
SYSTEM DESIGN

The REACH value-added model described in this paper can be an important tool to support
test-based accountability systems in California. Not only does REACH use longitudinal student
test-score data to map out how much individual students must improve to hit the state’s profi-
ciency goal, it could also serve as an evaluative device for determining the effectiveness of edu-

cation programs, teaching methodologies, school personnel, and teacher training programs.
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Because the REACH VAM measures and projects how each individual student is progressing
toward proficiency, it can be used to evaluate whether a student’s exposure to a particular edu-
cation program or reform helped or hurt that progress. For example, the REACH VAM can be
used to determine whether reducing class size has helped individual students hit their proficien-
cy growth goals.

Also, since the REACH VAM looks at student achievement over time and relates that
achievement to the state’s proficiency benchmark, there is a cumulative aspect to the model that
is a great advantage over unsophisticated “snapshots” or current-status indicators.

By measuring student achievement gains under individual teachers who may be using similar
or different teaching methodologies, the REACH VAM can inform lawmakers, education offi-
cials, teachers, and the public about which instructional practices are best able to move students
toward subject-matter proficiency.

While the use of VAMs to identify effective teachers holds significant promise, the complexity
of VAMs for evaluating teacher effects, or more reasonably termed “residual classroom effects,”
should be fully explored and understood before implementation of a high-stakes system
(McCaffrey et al, 2003b). Furthermore, building a VAM that evaluates teacher effects requires
that individual scores be linked to classroom teachers over time through the maintenance of
unique teacher IDs, a metric unlikely to be maintained by most state departments of education.

Some value-added proponents have argued that teacher effectiveness is the single greatest
predictor of school-related student learning. Consequently, it may be reasonable to construct
teacher evaluation systems that include, among other indicators of instructional effectiveness, a
value-added component. In this regard, the value-added indicator can serve as a weighted indi-
cator within the broader context of the accountability system design similar to the model used
in Dallas (Webster and Mendro, 1997).

There have been recent attempts in different parts of the country to craft compensation sys-
tems based on teacher effectiveness. However, most of these efforts have relied upon subjective
evaluations of teachers by administrators or fellow teachers. The complaint that pay increases
could end up in the pockets of the principal’s “favorites” has some legitimacy.

Also, the complaint that effectiveness-based pay systems will simply reward teachers at
affluent high-performing suburban schools has merit, especially if the compensation system
uses only cross-sectional comparisons. A value-added-based compensation system, however,
would address these concerns.

Under a value-added-based compensation system, rewards would be based, in part, not on

subjective evaluations, but on gains in test scores. Further, since the REACH VAM focuses on
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growth toward proficiency, it would reward those teachers or schools whose students demon-
strate the required growth.

Teachers of disadvantaged students in an inner city could earn rewards if their students
showed growth, while teachers of advantaged students may not earn rewards if their students do
not show growth, i.e., simply coast. A compensation system based on the REACH VAM would
reward teachers who are successful in helping students progress toward proficiency, which is,
after all, what the state expects and what it is supposedly paying teachers to accomplish.

In addition to linking compensation to effectiveness, a value-added system could also help
target professional development assistance to individual teachers. In California and other states,
professional development has too often been formulated as a one-size-fits-all program that
ignores the differences among teachers in terms of their strengths and weaknesses. In contrast,
by showing whether students are growing toward subject-matter proficiency, value-added analy-
sis can individualize professional development to address teacher weaknesses.

Under the REACH VAM, class “profiles” could be produced that identify skill areas where
students require help in order to reach the goal of proficiency. Similar profiles are produced
under the Dallas school system’s VAM.

Using the profiles, along with teacher portfolios and structured interviews, administrators
could create individualized blueprints for staff development at the beginning of the school year.
Teachers would then be expected to take professional development coursework geared toward

strengthening their areas of weakness.

XIll. THE REACH VAM AND NCLB

Under the federal No Child Left Behind Act (NCLB), all students must reach proficiency in
English/language arts and mathematics by 2013—-14. While the federal and California govern-
ments both have student proficiency as their goals, the California accountability system current-
ly focuses on growth in overall school achievement from year to year.

Thus, the state’s accountability system, as presently structured, does not provide the means to
ensure that the goal of student proficiency is reached. The REACH VAM, through its measure-
ment of student growth toward proficiency, would allow the state to have the means to meet the
end goal of student proficiency.

Under the state’s current plan to meet the requirements of NCLB, targets referred to as

Adequate Yearly Progress (AYP) are set for increases in percentages of students in a school



Putting Education to the Test: A Value-Added Model for California | 31

meeting the proficiency benchmark. Thus, in 2003—-04 the state set a target of 13.6 percent of
students proficient in English/language arts and 16 percent proficient in mathematics.

In 2004-05, the targets will increase by 10.8 percent for English/language arts and 10.5 per-
cent for mathematics. In 2007-08, the targets will increase by another 10.8 percent for
English/language arts and 10.5 percent for mathematics, with the targets increasing by similar
percentages per year until 2013-14.

The problem for California, however, is its focus on school-level growth.

Under the state accountability system, schools rather than students are given growth targets
and those targets require minimal annual growth. This means that even if schools hit their year-
ly growth targets, many students may not be proficient by the NCLB deadline. Also, the state’s
NCLB growth targets for the percentage of students hitting the proficient mark encourage
schools to focus year-by-year on those students closest to reaching the proficiency benchmark
in order to meet the target requirements.

As Drury and Doran (2003) point out:

It makes little sense to continue to define AYP solely in terms of the per-
centage of students crossing an arbitrary bar of “proficiency,” while ignor-
ing the growth that occurs within broad performance categories. This is
tantamount to measuring a child’s height with a yardstick but acknowledg-
ing growth only when his or her height exceeds 36 inches. Relying exclu-
sively on average test scores and proficiency cut-offs to measure AYP can
lead to unintended consequences, such as leading teachers and administra-
tors to target those students most likely to cross the proficiency cut point,

while leaving others without focused instruction.

The REACH VAM provides necessary annual growth information for each individual student to
meet the eventual goal of subject-matter proficiency. With this information, schools will have to
ensure that all students are hitting their growth targets rather than concentrating on groups of
students just under the proficiency bar. By changing the focus of schools to achievement
progress among all students, the model will help prevent the lowest-performing students from
being left behind due to short-term expediency.

It should be noted that the prospect of low-performing students being left behind increases
pressure to redefine “proficiency” downward. For example, the Legislative Analyst’s Office

(LAO), the research arm of the California legislature, has suggested reducing the stringency of
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the proficiency definition (LAO, 2002). By focusing on the growth of all students, the REACH
VAM could lessen that pressure.

The REACH VAM provides the diagnostic information needed by schools and provides
more accurate information regarding growth than conventional cross-sectional methods of
analysis. Consequently, it is consistent with the intention of NCLB—to be diagnostic—and
aligned with the principles of NCLB, to measure student progress towards proficiency by the

end of a specific timeline.

XIV. LEGISLATIVE ACTION IN OTHER STATES

As California takes initial steps to create a value-added system, state policymakers should be
aware of similar efforts in other states.

In Colorado, State Rep. Keith King, speaker of the Colorado House of Representatives, has
introduced legislation that would establish a value-added system that would use students’ state
assessment scores over time to measure academic growth.

Under the Colorado proposal, school participation in the value-added system would be vol-
untary for the first year, but then be made mandatory for all school districts. The state
Department of Education would be instructed to use longitudinal test score data to determine
the levels of increase that constitute a full year of academic growth in reading, math, and writ-
ing for each grade level tested.

The department would also be required to provide school districts with an academic growth
information report for each student. The report would include the student’s test score and the
growth amounts that indicate the student’s level of growth in reading, math, and writing over
the period between administrations of the test. The department would contract with a private or
public entity to calculate annually the amount of each student’s academic growth, based on test
scores in all three core areas.

Each student’s academic growth profile would be given to the principal at the student’s
school. The profile would also be shared with the student and his or her parents in discussing
the student’s academic strengths and weaknesses, as well as strategies to increase the student’s
academic growth and achievement.

The Colorado proposal, therefore, lays out a structure for a value-added system, but does not
specify the exact type of value-added model to be used. It is likely that any future California
legislation on value-added would similarly leave the decision regarding a model to the state

Board of Education. By presenting a specific model, this paper seeks to stimulate discussion
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about the most appropriate and effective methodology to maximize the impact and usefulness of
a value-added system.
Although it does not specify a model, the Colorado legislation cogently sums up the advan-

tages of a value-added system:

Establishing a system for measuring actual academic growth will
increase parents’ understanding of their children’s actual academic
progress, assist teachers in meeting each student’s academic needs
and raising each student’s rate of academic growth, and increase
each public school’s and school district’s level of accountability for

the educational services it provides.

XV. CONCLUSION

There are many commendable aspects to California’s school accountability system. However,
there are serious flaws in the system, especially in the way testing data are used.

Policymakers and educational leaders must consider programs and models most likely to
result in consequences consistent with the intended effect of accountability—the accurate iden-
tification of schools that meet or exceed the system’s espoused values of quality.

Conventional cross-sectional or “snapshot” methods, while easy to compute and simple to
explain, are inadequate to measure school effectiveness within California’s high-stakes account-
ability system, with its rewards and sanctions. More logical alternatives, such as value-added
models, should play a more significant role as the measurement component of the state’s test-
based accountability system.

The REACH VAM suggested in this paper has the primary benefit of focusing on the
achievement growth of individual students. Second, it measures that growth not in comparison
to other students but against the state’s goal of subject-matter proficiency. Under the REACH
model, the growth rate toward proficiency can serve as a tool for targeting remedial assistance
to students.

The model can form the basis for the following important state education reforms.

* Better evaluation of policies and programs. Because the REACH VAM measures and

projects how each individual student is progressing toward proficiency, it can be used to
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evaluate whether a student’s exposure to a particular education program or reform helped or

hurt that progress.

* Promotion of better instruction. By measuring student achievement gains under individual
teachers who may be using similar or different teaching methodologies, the REACH VAM
can inform lawmakers, education officials, teachers, and the public about which instruction-

al practices are best able to move students toward subject-matter proficiency.

* Better measurement of school effectiveness. Since the REACH VAM focuses on student
achievement growth toward subject-matter proficiency, it can help identify schools that raise
student achievement and ineffective schools that do not. Based on this identification, incen-
tives can be given to effective teachers to teach in classrooms with low-performing students

and compensation systems can be crafted based on teacher effectiveness.

* Improve teacher professional development. By showing if students are not growing
toward subject-matter proficiency, the REACH VAM can individualize professional devel-

opment to address school/teacher weaknesses.

The REACH VAM can also help the state meet the federal NCLB proficiency requirements. At
present, the federal and state accountability systems are not in sync. Also, the way the state has

structured its targets for meeting the NCLB proficiency goals almost guarantees that schools
will come up short. The REACH VAM will:

* Help ensure that all students meet NCLB achievement goals. By focusing on achieve-
ment progress among all students, the REACH VAM will help prevent schools from con-
centrating only on those students just below the proficiency bar and will help ensure that the

lowest-performing students are not left behind.

* Reduce pressure to redefine “proficiency” downward. Since the REACH VAM provides
the information needed to bring all students up to the current state definition of proficiency,
reducing the stringency of the definition may not be necessary if the information provided
by the model is used to target instruction and assistance to individual student needs and if it

is used to support effective education programs and reforms.
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Value-added analysis holds great potential for improving the way in which education services
are delivered to students, making state accountability systems more effective, and improving the
achievement of all students. When appropriately implemented within a state accountability sys-
tem, the desired consequences—improved classroom and public action—may be maximized.
As California moves forward in its efforts to improve its accountability system in order to

meet its own goals for student achievement and those of the federal government, policymakers
should consider the various value-added models, including the REACH VAM detailed in this
paper. In combination with other valid indicators of educational quality, these models provide a

more accurate portrait of school effectiveness and provide better opportunities for improvement.
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ENDNOTES

' We use the names of the four common performance categories throughout this report: below

basic, basic, proficient, and advanced.

2 In late 2001, the State Board of Education announced plans for a history test in grade 8 (and

elimination of the current history test in grade 9) as well as a science test in grade 5.
3 “Lowest Performing Schools,” (Palo Alto, CA: EdSource, February 2003), p. 4.
4 Ibid.

> Suzanne Tachney in David Fleishhacker and Tacheny, “Arguments: Do Tests Add Up?” San
Francisco Chronicle, September 2, 2001; Larry Crabbe, quoted in Erika Chavez, “School test

results out this week,” Sacramento Bee, August 13, 2001.

6 According to EdSource, “Whenever new elements are added to the [Academic Performance
Index], Base scores [from 1999] are adjusted so that they are comparable to the Growth scores

from the previous cycles.” See “Lowest Performing Schools,” op. cit.: p. 4.
7 The state Department of Education uses this example.

8 Harcourt Brace refers to this as Level 2.
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