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tionships; flipping between micro and macroscopic lenses. But it also

means patience as AC programs produce larger numbers for longitudi- Shifting from
nal studies, and waiting as poorly constructed or unsupported pro- debating AC
grams fold.

to researching
The very idea of circumventing traditional educational training is threat- AC could have
ening in some quarters. Alternative certification will definitely have an

a healthy effect

impact on many areas of education; not the least of which are colleges
of education. Does this herald a period of creativity and entrepreneur- across all of
ship at the teacher college level as more districts, college students, and education.

career changers seriously consider training options?

The age-old debate about whether teaching is a profession, craft, vocation, art, etc.
was carefully avoided in this report. It is practically medieval to keep this discourse
alive—let it die a natural death and get on with something more useful. Untangling
the “can of worms" built into AC nomenclature and chaotic requirements would be
an effective first step in establishing an AC line of research. Then beyond conceptual
clarification, recent work in the area of educational standards may supply guidance in
AC program construction and evaluation. Shifting from debating AC to researching
AC could have a healthy effect across all of education. Alternate forms of teacher
preparation encourage educators and schools to think outside the envelope when
confronted with numerous enroliment crises. The introduction of new approaches to
teacher induction and training could become a renaissance for the types of rigorous
research needed at all levels of education.

Alternative certification has trouble getting professional respect partly because it has
not become part of a national education agenda. lts successes, if they occur, are a
matter for local school-district celebration. It looks to almost operate in secret.
Alternative certification seems to be an attempt to fashion a modern solution to long
neglected but clearly evident problems. It seems rather doubtful if AC could amelio-
rate the problems that confront so many of our schools; its implementation level
remains the classroom. But if we take what has been done with alternative certifica-
tion over the last decade, could not a parallel program be constructed for alternative-
ly certified school principals? Career changers may be interested at working at other
levels of school governance besides the classroom. As Schlechty and Vance noted, “It
is time to accept that the quality of teaching personnel is unlikely to substantially
improve until the quality of managers improves.”!9
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Appendix A: State Alternative Certification
Programs'% (Categories A-H are described on page 216)
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Value-Added Assessment:
An Accountability
Revolution

J. E. Stone

Value-added assessment is a statistical tool for gauging how much students gain in
academic achievement in a given year, i.e., how much "value” has been added to
the youngsters by their schooling. By aggregating pupil gains by school, value-added
assessment can be used to evaluate schools, regardless of differences among entering
students. By aggregating scores by teacher, value-added assessment can be used to
identify which teacher’s students are learning the most and which teacher’s students
are learning the least. This provides an objective gauge of teacher effectiveness,
replacing traditional modes of identifying good teachers via peer review or paper
credentials. This report explores a new and sophisticated version of value-added
assessment, developed by William Sanders at the University of Tennessee. The author
concludes that value-added assessment is revolutionary because it enables parents,
taxpayers, and policymakers to see how well schools are doing without penalizing
those with many disadvantaged pupils, and it enables teachers to be evaluated based
on the most important factor of all: their results.

Introduction

There is widespread agreement that teacher quality is critical to classroom success.
A recent study by William Sanders and June Rivers found substantial differences in
the achievement gains exhibited by students who have excellent teachers versus
those who have ineffective ones.! The differences were large enough to shape
decisively the subsequent academic careers of the students in question.

The teachers in the Sanders and Rivers study were all fully licensed, as are most
teachers in public schools. Plainly, however, there were important differences in
their effectiveness, and these differences were due to a variety of factors including
their training, the resources of their school or school system, and their particular
teaching methodology. Surprisingly, the impact of these factors on student learning -
has proven difficult to measure and is not well understood.
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For example, there are few clear answers to the question of whether training in ped-
agogical methods prepares teachers to boost student achievement. The quality of

teacher preparation has traditionally been assessed by reviewing inputs:
whether the teacher scored well or poorly on entrance and licensure
exams, whether the training program was fully accredited, whether

the teacher had earned a master’s degree, whether the teacher under-
went specialized training for a particular teaching assignment, whether
the teacher’s training included certain courses and field experiences,
whether the program was adequately staffed, and whether the institu-
tion hosting the program was adequately resourced. All of these indica-
tors are presumed to predict how well a teacher can teach. However,
the question of whether “well-prepared " teachers do a superior job
of boosting student achievement has not been unambiguously
answered by research.

Value-added assessment is a statistical tool that can provide an objec-
tive answer to questions of teacher effectiveness. Technically, it is a
method of education data analysis that summarizes annual gains in

Value-added
assessment can
be used to
appraise fairly
and accurately

school and system

performance

regardless of
differences
among entering
students.

student achievement. Applied to the aggregate scores of students taught by a given
teacher, however, it becomes an indicator of teacher effectiveness—one based not
on traditional input indicators such as training and experience but on demonstrated

results, i.e., student learning. It is a measure of educational effectiveness that promis-

es to revolutionize education,

Value-added assessment’s use as an impartial and objective gauge of teacher effective-
ness is not its only virtue. By comparing students’ current achievement to their own
past performance and aggregating learning gains by school or school system, value-
added assessment can be used to appraise fairly and accurately school and system

performance regardless of differences among entering students. In fact, it can be
used as an objective performance indicator in judgments about matters ranging from

teacher licensure, tenure, and merit pay to the effectiveness of curricular innovations

and teacher training programs.?

The newest and most sophisticated version of value-added assessment was devel-
oped by Sanders at the University of Tennessee.? It has been used in Tennessee
since the early nineties. A slightly different form of value-added assessment—one that
uses a different type of statistical analysis—has been used since 1984 by the Dallas

(TX) Independent School District.*

In both Tennessee and Texas, value-added assessment is currently used to assess

school and teacher performance. Instead of judging school or teacher effectiveness

on the basis of measures that may have little relationship to results, school board
members, lawmakers, parents, and taxpayers in Dallas and in Tennessee can examine

the results for themselves.
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Value-Added Assessment in the Volunteer State

The Sanders and Rivers study examined value-added data drawn from the Tennessee
Value-Added Assessment System (TVAAS). TVAAS is the heart of Tennessee's educa-
tional accountability system, and has been in use since the late 1980s. Since 1995, it
has been enlarged to produce value-added teacher effectiveness data for review by
principals and other school system personnel.

Tennessee tests all its students annually in grades 3-8 with a customized version of

McGraw-Hill's Terra Nova instrument. Tennessee’s testing program is called the
Tennessee Comprehensive Assessment Program (TCAP) and the results are used

to inform students, parents, and teachers about individual pupil achievement. The
Tennessee Value-Added Assessment System (TVAAS) produces annual reports of the

aggregate student achievement gains produced by each Tennessee teacher, school,

Compared to
other method-
ologies for
computing pupil
achievement

gains, mixed

model analysis is

more precise and
less vulnerable

to manipulations
that can distort
results.

and school system. The reports for school systems are broken down
by school and grade for each of the five subjects measured by the
TCAP exam (math, science, reading, language, and social studies).

TVAAS reports express achievement gains in scale score points and in
the form of comparisons with national, state, and district averages. For
example, twenty-five points is a typical gain in student math achieve-
ment produced in fourth grade by Tennessee schools. The average
gain in math produced in fourth grade by schools nationally is twenty-
six points. Therefore, the typical Tennessee school is producing gains
in fourth-grade math equal to 96 percent of the national average. In
fourth-grade science, by contrast, Tennessee schools are producing
gains equal to | |5 percent of the national average.

For comparisons on which accountability decisions are made, a three-
year rolling average is used to assure statistical stability. For example,

Washington County’s Boones Creek Middle School produced a three-
year average gain (1993-95) of sixty-five scale score points in language

arts for grades 5-8. The national average gain in language arts for grades 5-8 is fifty
points. Thus, Boones Creek Middle school produced gains equivalent to 130 percent

of the national average language arts gains.

The TVAAS reports for individual teachers aggregate the gains earned by all students

for which a teacher was responsible and compare them to national, state, and local
averages. Instead of stating teacher performance as a percentage of the various

benchmark averages, teacher averages are classified as “above the norm,

below

the norm,” or “not detectably different” from the norm. An example of a TVAAS
“Teacher Report” is provided in Appendix |.

The statistical analysis employed in Tennessee's value-added assessment is an

advanced form of “analysis of variance” known as Henderson's “mixed model.” It is
described in “The Tennessee Value Added Assessment System” by Sanders, Saxton,
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and Horn and in several other sources. It produces a “best linear unbiased estimate”
of the influence on annual student achievement gains attributable to teachers,
schools, and school systems.®

Compared to other methodologies for computing pupil achievement gains, mixed
model analysis is more precise and less vulnerable to manipulations that can distort
results. For example, the hierarchical linear regression analysis used in Dallas, TX
can exaggerate the differences attributable to a factor such as funding and corre-
spondingly underestimate the differences attributable to teaching effectiveness if a
variable such as per-pupil spending is prematurely entered into the statistical adjust-
ment of student gains.

Preconditions

Value-added assessment is statistically robust but the validity of its results depends

on certain preconditions. At a minimum, it requires annual testing of students in all
grades with a reliable and valid achievement test. Portfolio assessment and other
forms of assessment that lack reliability and objectivity will not suffice. Neither will
standardized-achievement tests that have been revised to enhance their marketability
to educators at the expense of diminished academic content. No amount of analysis
can transform the substance and meaning of fundamentally flawed data. Perhaps this
limitation is best expressed in the statistician's time-honored adage “Garbage in,
garbage out.”

Yet nothing in the use of value-added assessment precludes teachers from also using
portfolios or any other form of assessment they favor. Most educators believe that
schooling should serve aims beyond those that can be measured by achievement
tests, and so they prefer a variety of assessments. Parents and the public are not nec-
essarily opposed to these broader aims, but they do disagree with the vast majority
of educators about priorities. Whereas educators typically view measured academic
achievement as only one outcome among many, parents, taxpayers, and policymak-
ers view it as the indispensable core of student (and teacher) results. No matter what
other benefits good schooling may produce, those who fund schools and enroll their
children in them will not be satisfied if the gains shown on objectively measured aca-
demic achievement are insufficient. Like an annual audit conducted by an external
auditor, value-added assessment is an objective means whereby the public can see
whether its priorities are being respected and its hopes fulfilled.

In addition to requiring the annual use of a valid and reliable achievement test,
value-added assessment requires that the items used in each test cycle be fresh,
non-redundant, and tied to an underlying scale. The forms used at each grade level
must include a sufficiently wide range of items such that “ceiling” and "floor” effects
are highly unlikely. Also, scores must be reported on a common scale that spans the
range of grades for which the test is appropriate.
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The purpose of these requirements is to ensure that the effectiveness of teachers,

schools, and systems is tracked yearly, measured in understandable terms, and not
artificially limited by the assessment process itself. In particular, the use of fresh test
items insures that the gains calculated from value-added assessment represent stu-

Empirical studies
of value-added
assessment have
demonstrated
that it does
remove differ-
ences among

students and

thereby levels the

playing field for
teachers, schools,

dent progress along the full spectrum of curricular objectives and not
just improvements in the material sampled by the test.

In order to ensure fair assessments of teachers, Tennessee's value-
added assessment reports include only those pupils who have attended
school for at least 150 days and are not eligible for special education
services. (Special education students are assessed through their own
“individual education plans.”) For teachers who have taught a given
student for less than a full year, only those students who have been
the teacher’s responsibility for more than seventy-five days are count-
ed. Teachers whose subjects are not covered by the annual achieve-
ment examinations (e.g., art and music) are not assessed by value-
added indicators.

Advantages

and systems. Tennessee’s value-added assessment offers six important advantages

when compared to other forms of educational accountability.

I. It expresses teacher, school, and school system effectiveness in terms of
increases in achievement over previous performance. Each student is com-
pared to his or her own record over a period of several years. By contrast,
most present-day education accountability systems assess effectiveness by
comparing current student achievement to an average or to an arbitrarily
set criterion level. The failure of education accountability systems to consider
gains relative to previous achievement can result in misleadingly negative
evaluations for educators who are producing substantial but insufficient gains
with disadvantaged students or misleadingly positive evaluations of educators
who are producing mediocre gains with talented and advantaged students.

2. It excludes from the estimates of teacher, school, and school system effective-
ness the influence of preexisting differences among students. These include

race, socioeconomic status, previous learning, intelligence, and other factors,
known and unknown, that have influenced previous achievement. In contrast
to “regression analysis” approaches, Tennessee’s “mixed model” approach
employs statistical “blocking” to remove the contribution of suspected biasing
influences. Blocking has the advantage of removing differences without the
necessity of measuring and computing the magnitude of each of the excluded
factors.
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As counterintuitive as the notion of deleting differences may seem, empirical
studies of value-added assessment have demonstrated that it does remove
differences among students and thereby levels the playing field for teachers,
schools, and systems. Statistical analyses of Tennessee's value-added scores
have shown no relationship between annual gains and previous achievement,
race, eligibility for free or reduced lunch, or any other of a variety of potentially
biasing differences among students.”

Although value-added assessment removes preexisting differences, these are
not the only factors beyond an educator's control that can influence student
gains. Neither mixed-model analysis nor any other means of education gain
assessment automatically removes the effects that might result from “exoge-
nous” influences arising during the course of the school year. For example,
student iliness or a natural disaster might adversely affect a student’s achieve-
ment, just as improvements in family income or the introduction of better
community health care might contribute positively.

The influence of exogenous variables can and must be considered—especially
as they impact a given school year—and mixed model | methodology is able
to incorporate such considerations. Happily, however, value-added analysis,
properly interpreted, minimizes the need to do so. First, data are averaged
over a period of years (permitting positive and negative influences to counter-
balance each other) and, second, the gains of teachers, schools, and systems
can be compared to the gains of other teachers, schools, and systems that
have been exposed to the same or similar influences.

3. Mixed model value-added assessment is able to isolate the achievement effects
produced by an individual teacher so long as students have had that teacher
for at least seventy-five days per semester. As a result, it is possible to assess
teaching effectiveness regardless of whether teaching has been undertaken on a
departmental basis, a team basis, or a traditional self-contained classroom basis.

4. The influence of a given teacher on student gains is expressed in the form of
a “shrunken” or “regressed” estimate, i.e., an estimate that guards against an
unfair assessment. In other words, the value-added system takes a very con-
servative approach to assessing teacher impact and thus ensures that those
who are identified as effective or ineffective are deserving of their classification.

5. Value-added assessment using mixed-model methodology makes use of all
student scores despite the fact that some students will have missed tests and
have incomplete data. By contrast, methodologies such as regression analysis
exclude students for whom complete data s lacking and thus typically remove
substantial numbers of students when analyses span four or five years. Because
poorer-performing students are often most apt to miss tests, the exclusion of
such students can substantially inflate achievement gain estimates.
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6. As described above, value-added assessment permits comparisons to national
average gains of all enrolled students and thus provides an understandable
measure of student progress. However, a caveat must be added. Gain scores

depict how well students are progressing beyond their previous skills

Now schools and knowledge but do not show how they stand with respect to an

can produce a

balance sheet

external benchmark of attainment, i.e., a national norm or state criteri-
on referenced standard. For this reason, comparison to national aver-
age gains is not a sufficient basis for judging education outcomes. A

and report an complete assessment requires consideration of both value-added per-

objective bottom formance and performance referenced to an external standard.

line that is

understandable

to the inte

citizen.

Tennessee's value-added reports, for example, are concerned primarily
with average student gains and the comparison of those gains to
national averages. But TVAAS reports also include average levels of
rested achievement and appropriate national norms against which these may
be judged.

An alternative to Tennessee’s reporting system is one in which the
annual learning gains produced by a given teacher, school, or system are com-
pared to the gain necessary to bring students to an externally referenced
benchmark. Although not currently used by any state, such a report would
make it possible to consider both indicators simultaneously.

For example, a school system with a substantial number of disadvantaged
students might need to produce learning gains equal to | 10 percent of the
national average annual gains in order to reach national grade level standards
by the eighth grade.

Conclusion

Although it employs complex statistics, value-added assessment creates a simple

but enormously important change in the educational landscape. It enables parents,
taxpayers, and education decision-makers to see for themselves whether schools
are working. It does so by greatly simplifying the process of interpreting reports on
school effectiveness. Of course, it also provides a means of assessing teacher quality
and, potentially, of the programs that train teachers.

Value-added assessment holds the promise to revolutionize education. The public
has been flooded with information about school and teacher quality, but making
sense of it has required experts; and most of the experts have been educators who
work for or with the schools. Now schools can produce a balance sheet and report
an objective bottom line that is understandable to the interested citizen. The next
step is to free up the system so that resources and students can flow to the most
effective schools and the best teachers.

The Thomas B. Fordham Foundation * 245



J. E. Stone

Appendix 1: Sample Value-Added Report

The following sample report summarizes the value-added learning gains of the stu-
dents taught by a single (unnamed) teacher for one year. Under current Tennessee
law, it is sent to the teacher, with copies going to the school principal and the system
superintendent.

The TVAAS reports that are provided to the public and to the media for school and
school system accountability are not shown here.

For each of the five subjects tested by the annual TCAP exam (math, reading, lan-
guage, social studies, and science), the report shows the average gain earned by
students nationally (U.S.A. Norm Gain), the average gain earned by students in the
school system (System Gain), the average gain earned by students in Tennessee
(State Mean Gain), and the gain earned by this teacher’s students in each of the

last three years (i.e., 1995, 1996, and 1997). The gains are accompanied by the
standard error of measurement associated with each score (in parentheses). For
example, the average gain in reading earned by students nationally was 21, by stu-
dents in Tennessee 20.4, and by students taught by this teacher 24 in 1995., 28.5 in
1996, and 18.7 in 1997. This teacher produced gains greater than the national aver-
age in 1995 and 1996 but less than the national average in 1997. A separate row of
scores shows the average gain in each subject for the most recent three years. This
teacher’s students gained 23.7 points on average in reading over the last three years.

In the area below the numerical report, the three-year average gains in each subject
are compared with national, state, and systemwide average gains. Differences
between the gains earned by this teacher and relevant averages are designated as
NDD (not detectably different) if they are separated by less than two standard
errors of measurement—a very conservative estimate of difference. Most of the
gains produced by this teacher are marked as NDD; the gains she produced are
within two standard errors of the average gains for the state and the system.

The bar graph at the bottom of the report displays the relationship of this teacher’s
gains to the same national, state, and system averages.
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1997 TVAAS Teacher Report

Teacher:  XOXOOOOKNKKK (000000000) ** TEACHER
System:  XOOOOOOOKXKXXK (000)

School:  XXXXXXXXXAXXXXXK (000)

Grade: 4

COPY *#*

Estimated Mean Gains and (in parentheses) their Standard Errors

Math Reading Language Soc. St. Science

USA Norm Gain: - 260 G0 2000 0 B0 e 02200 L 9.0
State Mean Gain: 25.0 20.4 19.3 21.4 21.4

- 1995 Teacher Gain: .. 22.7 (6.8) . 24.0.3.8) 223 (42) . 30:6(49) ..%283 (4.1) .
1995 System Gain: 123(29) 225(34) 19830 279(38) 275(@.1)
1996 Teacher Gain: ~ 33.3(4.9) 285 (4.0)- 284:38) 183(58 268 (4.0)-
1996 System Gain: 326(30) 286(3.6) 29532 17440  283(33)
1997 Teacher Gain: 156 (5.7),  187449) - 17.8(49)  17.9(57) 25.6(45)
1997 System Gain: 1633.1)  19.1(36) 16032 18140  26.1(33)
Teacher 3-Yr-Avg: - 23.9.(3.0). - .23.7.2.5) -.22.8(23) 22332 269:24)
System 3-Yr-Avg: 204 (1.7)  23420)  218(18) 211 (23)  27.3(1.9)

Teacher 3-Year-Average Gain Comparisons

Teachervs Norm: ~ NDD.from .. NDD from Above . *'NDD from
o e YNorm - e Normy, Nerm L Norm
Teacher vs. State: NDD from NDD from NDD from  NDD from
Mean Mean _ Mean Mea_n_
Teacher vs System: NDD from ~ NDD/from -~ “NDD from  NDD from:
: Mean . = Mean. "Mean- . Mean

Teacher 3-Year-Average Gain in Scale Score Units with
Approximate 95% Confidence Intervals

0 10 20 30 40

+.oo. + ..., + ..., + ..., + ... +..... + ..., + ... + ..., + ...,
Math - (el TSNy T
Reading (--SN--LT--oennr)
Language N [E0 38 A o
Soc. St. (— [y — )
Science [ (S [—

ABOVE

Mean

‘NDD from

~“Mean’

50

Legend: T = Teacher Gain, L = System (LEA) Mean Gain, S = State Mean Gain, N = National Norm Gain.
An asterisk (*) indicates that 2 or more of the above symbols coincide,

The estimated teacher gains presented here are the official TVAAS estimates from the statistical mixed model methodology
which protects each teacher from misleading results caused by random occurrences. Each teacher’s gain is assumed to be

equal to the average gain for the district until the weight of the data pulls the estimate away from the district av

erage.

This year's estimates of previous years' gains may have changed as a result of incorporating the most recent student data.
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Appendix 2: References

For the interested reader, there is a fairly extensive literature pertaining to value-
added assessment. Although no one has yet written an account of mixed model
methodology that is suitable for a general audience, it has been critically examined
by a number of scholars and policy experts.

Perhaps more importantly, value-added assessment has been used successfully in
Tennessee for nearly ten years, and many educators have learned how to interpret
and make use of it. Some schools have used it to identify weaknesses and have, as
a result, made phenomenal gains. Other schools—notably rural schools and schools
with many disadvantaged students—have been able to show that they are doing a
better job of teaching than had been evidenced by indicators such as expenditures
and the use of the latest educational practices. On the whole, student achievement
in Tennessee has been improving over the years that value-added assessment has
been in place.

For a general description see:
J. Archer, “Putting 'Value Added’ Data to Good Use," Education Week, 5 May 1998.
J. Archer, "Sanders 101," Education Week, 5 May 1998.

W.L. Sanders and Horn, S. P “The Tennessee Value-Added Assessment System
(TVAAS) Mixed-model Methodology in Educational Assessment,” fournal of Personnel
Evaluation in Education, 8, no.| (1994): 299-311.

For an evaluation and policy analysis see:

W. T. Gormley and D.L.Weimer, Organizational Report Cards (Cambridge: Harvard
University Press, 1999)

For a comprehensive technical review see:

R.D. Bock and R, Wolfe, Audit and Review of the Tennessee Value-Added Assessment
System (TVAAS) Preliminary Report, 23 January, 1996. (Available from the Tennessee
Office of Education Accountability, Comptroller of the Treasury, State Capitol,
Nashville, TN 37243-0260)

For sample value-added reports:

Tennessee Department of Education

6th Floor, Andrew Johnson Tower

710 James Robertson Parkway

Nashville TN 37243-0375

Phone (615) 741-2731

http:/fwmww.state. tn.us/education/rptcrd98/rcstudent.htm
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For value-added reports in a consumer-friendly on-line display:

The Tennessean (Nashville)
http:/fwww.tennessean.com/schools/

For technical information regarding value-added analysis and its
implementation

Dr. William Sanders, Director

University of Tennessee Value-Added Research and Assessment Center
225 Morgan Hall, P O. Box 1071

Knoxville, TN 37901

Phone (423) 974-7336

Fax (423) 974-7448

wsander2@utk.edu

This paper was completed with the support of The Foundation Endowment.
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cess in producing student achievement. A value-added indicator of program effectiveness would also be vastly
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Biometrika 58 (1971): 545-554; S.W. Raudenbush and A.S. Bryk, "Methodological Advances in Analyzing the
Effects of Schools and Classrooms on Student Learning,” Review of Research in Education 15 (1988): 423-479;
W.L. Sanders, A Multivariate Mixed Model in Applications of Mixed Models in Agriculture and Related Disciplines,
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Of technical significance, value-added estimates of teacher influence are derived from a multi-year “layered” com-
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as fairness will permit.
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