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Technology allows school districts to collect, store, 
and analyze seemingly limitless amounts of data. 
The rapidly emerging practice of value-added (VA) 
measurement matches student outcomes on 
standardized tests to individual teachers, groups 
of teachers, or schools. By measuring changes in 
test scores year-to-year, analysts attempt to 
measure the value added by an educator or 
collection of educators. These VA estimates can 
be used in various ways, such as informing 
teacher evaluations and even staffing and 
compensation decisions.1 

The use of VA measurement is hotly debated and 
appropriately so. The practice is new and fraught 
with pitfalls. Critics caution that small samples 
(e.g., 26 in a class) render the method unreliable 
for the purposes of evaluation, and a leading 
economist has shown that administrative bias in 
the development of class rosters can corrupt VA 
results. On the other hand, studies show that VA 
estimates of teacher quality are highly correlated 
with well-structured principal evaluations. And a 
recently released study addresses a number of 
common methodological shortcomings and 
associates high-VA teachers with students who 
are more likely to enroll in college and earn more 
money in their early careers. 

This brief provides a short summary of the 
strengths and weaknesses of VA models early in 
their implementation. 

Emerging Findings on Value-Added 
Assessment 

High-quality teachers are key to student success, 
but there are important questions around how to 
measure teacher quality and address ineffective 
teaching. Most school districts use some type of 
teacher evaluation system, but nearly all teachers 
are classified as good or great, leading to the 
perception that truly excellent teachers are not 
recognized and poor performing teachers are not 

identified.2 Existing evaluation systems do not 
seem to differentiate across teachers in a 
meaningful way. 

VA measurements are based on the assumption 
that a teacher or school’s effect on student test-
score gains over time can be isolated and 
measured. There are several different VA models, 
but most compare students’ actual test-score 
gains during the school year to expected gains, 
adjusting for differences in student characteristics 
and school-wide factors. Teachers and schools 
with high VA scores are those whose students’ 
actual performance exceeds their expected 
performance. 

Many researchers have designed studies to try to 
determine whether VA data are valid, reliable, and 
useful in evaluating teachers and schools. The 
primary question that fuels the debate is whether 
VA results are biased as a result of non-random 
student sorting (i.e., assigning students with 
certain characteristics to particular teachers). A 
secondary question is whether teachers with high 
VA scores have long-term impacts on student 
outcomes, or whether they are simply better at 
teaching to the test.  

Teacher Value-Added Tied to Earnings and College 
Matriculation 

Chetty et al. (2011) provides a strong, recent case 
for VA reliability by developing a new way to look 
for bias in VA results and testing whether high-VA 
teachers have an effect on long-term student 
outcomes.3 The researchers analyzed data from 
grades 3-8 for 1 million students from 1989-
2009, linking those data with student outcomes, 
parent characteristics, and IRS tax records. To 
avoid the effects of non-random student sorting, 
the authors analyzed “teacher-switch” cases—
where naturally occurring staffing changes 
resulted in a new teacher entering the classroom 
during the year (students began the year with one 
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teacher and finished the year with a different 
teacher). They concluded: 

• VA estimates accurately capture teacher 
impact on student test-score gains in grades 
5-8. When a high-VA teacher joins a school, 
test scores rise immediately in the grade 
taught by that teacher; when a high-VA 
teacher leaves, test scores fall.  

• Students with high-VA teachers are more 
likely to attend college, earn higher salaries 
(see Figure 1), and save more for 
retirement. They are less likely to have 
children as teenagers.4  

• Replacing a low-VA teacher with an average-
VA teacher would increase an average 
classroom of students’ lifetime income by 
more than $250,000. Families would earn 
an average annual rate of return of 5 
percent if they invested $4,600 to give their 
child a teacher with a better VA score.5 

The authors point out that looking back at VA data 
is very different than using it in an environment 

where teacher evaluations and pay may be at 
stake; implementing VA models may change 
teacher and principal behavior and introduce 
costly personnel decisions and turnover rates. 

The Chetty et al. study addresses and reconciles 
conflicting findings from earlier papers, in large 
part by using teacher-switch cases to avoid biased 
results (see the next section on VA’s limitations). 
Its conclusions resonate with those in Kane and 
Staiger (2008), who used VA results for 78 pairs 
of elementary teachers in Los Angeles from 2003-
04 to show that VA results have strong power in 
predicting the next year’s outcomes.6 Using both 
non-experimental and experimental data allowed 
Kane and Staiger to test VA methods against a 
random-assignment case with 3,194 students. In 
this case, teacher impacts on student scores 
appeared to “fade out” by about 50 percent for 
the next two years, but they concluded that 
“concerns about bias in teacher VA estimates may 
be overstated in practice” and that VA results can 
produce “unbiased and reasonably accurate 

predictions of the causal 
short-term impact of a 
teacher on student test 
scores.”  

VA Assessments Correlate With 
Classroom Evaluations 

Several researchers have 
compared VA models with 
classroom observation 
systems, such as Danielson’s 
Framework for Teaching (FFT). 
Most studies have concluded 
that evaluation results from 
well-executed classroom 
observations are positively 
correlated with student 
achievement scores, as 
measured by VA data.7 For 
example, Kane et al. (2011) 
found that teachers’ scores 

Figure 1: Effect of Teacher Value-Added on Earnings at Age 28 

Source: Chetty, R., Friedman, J., Rockoff, J. (2011, December). The Long-Term 
Impacts of Teachers: Teacher Value-Added and Student Outcomes in Adulthood. 
NBER Working Paper No. 17699. 
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based on principals’ classroom observations 
identify effective teachers in the Cincinnati Public 
Schools and reliably predict test-score gains made 
by students in both math and reading.8 In these 
studies, VA results and principal evaluations tend 
to reinforce each other.9 The authors recommend 
the use of evaluation systems that use multiple 
measures.  

Limitations and Ongoing Concerns 

VA models clearly have several important 
limitations; the inevitable influence of other 
factors prevents them from perfectly capturing 
individual teacher or school effects. 

Concerns About Assignment Bias in VA Models 

Rothstein (2009) reported that common VA 
models generate biased results and suffer from 
flawed assumptions.10 His main premise was that, 
if VA models are valid and reliable, you should not 
be able to predict students’ past test scores using 
their current or future teachers’ VA scores. Using a 
large dataset from North Carolina (60,740 
students in 868 schools), Rothstein found that 5th 
grade teachers do appear to have an effect on 4th 
graders’ test-score gains, suggesting that students 
have at least as much effect as their teachers on 
their gains. Thus, he concluded that commonly 
used VA models are not equipped to handle the 
effects of sorting students across classrooms. He 
suggested that the evidence does not support the 
use of VA as a major component of evaluation 
practices nor as a primary basis for incentive-
based pay.11 

Many Factors Can Influence Student Performance 
and VA Results 

Like many researchers, Linda Darling-Hammond, 
who led President Obama’s education policy 
transition team, has stated that VA measures are 
valuable to the extent that they inform and 
validate a larger system of performance-based 
assessments and standards-based evaluations.12 

Her concerns with VA measures for individual 
teachers include:13  

• VA scores are error-prone and unstable 
(varying from year-to-year, class-to-class, 
test-to-test, and model-to-model), even when 
controlling for other factors 

• Making high-stakes decisions based on VA 
causes teachers to focus inordinately on 
standardized tests, which aren’t consistent 
in the types of learning they measure  

• Teachers may seek to avoid teaching special 
education, English language learner, and 
low-income students14 

Regarding the stability of VA assessment, an 
Economic Policy Institute report summarizes the 
factors that influence VA scores at the teacher 
level:15 

• The non-random assignment of students to 
classrooms and schools (high-performing 
kids are sometimes sorted to low-performing 
teachers to increase the school’s chance of 
meeting standards) 

• Small classroom-level samples (particularly 
if a large number of students move between 
districts or states and cannot be tracked 
from year to year) 

• The influence of other teachers, tutors, class 
size, attendance, parent characteristics, 
family resources, health, disabilities, 
neighborhood and peer influences 

• Tests that are not aligned with classroom 
curriculum, or that do not measure actual 
achievements of students in the class 

In addition, many grades and subjects don’t use 
standardized tests, potentially excluding many 
teachers from VA models,16 and it is difficult to 
measure the possible spillover effects between 
teachers and subjects. Finally, VA models have 
been shown to be most useful for identifying very 
high- and low-performing teachers (the top quintile 
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and the bottom quintile)—they are less reliable at 
classifying teachers in the middle.17  

Some researchers have suggested that VA models 
are more reliable for schools than for individual 
teachers. For example, Schochet and Chiang 
(2010) found that error rates are lower when 
schools are the performance unit in VA models, 
and that VA estimates “are likely to be noisy using 
the amount of data that are typically used in 
practice.”18 Larger datasets that cover a longer 
range of time provide the most reliable input 
information for VA models.19 

NEA Guidance on VA Models 

The National Education Association (NEA) has 
affirmed that VA measurement “is an 
improvement over previous student achievement 
measures,” which compared average 
achievement measures across classrooms 
without controlling for expected performance or 
the various outside factors that influence 
achievement.20 NEA has provided research-based 
guidelines for state and local affiliates to use 
when they are being asked to consider the 
technical aspects of a VA system proposal. 
Recommended best practices fall into three 
categories:21 

Accuracy and Reliability 

• Model makes use of prior information about 
student achievement and student, 
classroom, and school characteristics 

• VA estimates are calculated using at least a 
3-year rolling average  

• VA scores are based on a minimum class 
size of 15 students 

• Data systems uniquely link teachers, 
students, and subject-specific test results  

• Student mobility and absenteeism are 
addressed as necessary 

• VA scores are based on developmentally 
appropriate tests that are in alignment with 
state/district curricula 

Fairness 

• VA estimates are reported using a scale with 
interpretable and fair cut points, with input 
from a variety of stakeholders 

• System has clearly articulated goals; 
evaluations and changes are based on 
intended and unintended consequences  

• System includes a fair and feasible solution 
for teachers of untested grades and 
subjects 

• System includes a fair and feasible solution 
for non-teaching personnel  

• Detailed documentation allows the VA 
scores to be replicated, and external 
evaluations are allowed 

• User-friendly materials for teachers and 
parents describe the system in detail 

• VA scores are used as part of formative 
assessments and to guide professional 
development 

Feasibility 

• Amount of time required to analyze and turn 
around the data is clear and reasonable 

• VA contractor is familiar with the strengths 
and limitations of the proposed VA methods 
(and who else is using them)  

• VA contractor has extensive and relevant 
experience  

Summary 

Everyone agrees that students deserve good 
teachers and schools, and that school districts 
should recruit and retain teachers with the 
training and characteristics to teach effectively. VA 
models provide a new and potentially valuable 
way to measure teacher and school impacts on 
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student performance, but the approach is not a 
silver-bullet solution to evaluation challenges.  

The consensus in the research community is that 
VA estimates should be used with caution as part 
of comprehensive evaluation frameworks. Many 
studies suggest that VA can provide meaningful, if 
imperfect, information about teacher 
effectiveness, but more research is needed on 
how best to use VA information in personnel and 
compensation decisions. To the extent possible, 
VA methods should control for the effects of non-
random student sorting, student characteristics, 
and past achievement. And VA data alone should 
not determine pay structures or bonuses.  

VA estimates can supplement and support other 
measurement tools such as observations or 
recordings of classroom practice; teacher 
interviews; surveys of parents, students, and 
peers; portfolio reviews; lesson plan analyses; and 
samples of student work. Evaluation frameworks 
need to include multiple tools to accurately 
assess as many teachers and staff as possible. 

The authors of a Brookings Institution report make 
four final points to consider about VA measures:22  

• VA data and how those data are used are 
two different things. For example, evaluation 
systems can incorporate VA information 
without releasing it publicly or using it as the 
primary metric for hiring, firing, or 
compensation decisions. “Objectionable 
personnel policies” shouldn’t be confused 
with VA information itself. 

• VA results will sometimes be wrong, 
classifying effective teachers as ineffective 
(false negatives) and ineffective teachers as 
effective (false positives).23 Concern with the 
effect of false negatives on teachers needs 
to be balanced with a concern for the effect 
of false positives on students. 

• VA-type measures used for high-stakes 
decisions in other fields (e.g., healthcare) 

have similar levels of classification errors 
and year-to-year correlation errors as VA 
measures for teachers.24 “VA evaluations 
are as reliable as those used for high stakes 
decisions in many other fields.” 

• VA models are just as useful as other 
existing methods of classifying teachers. If 
student test-score gains are the desired 
outcome, VA data are probably better than 
other measurement methods. Ignoring VA 
information may lower the reliability of 
personnel decisions about teachers. 

Teacher performance measures need to be 
improved, and VA estimates can play a role in 
those improved measures. Research, debate, and 
discussion around VA models should continue to 
be focused on their validity, reliability, and 
usefulness.25 
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