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Why VAM? 
A growing body of research demonstrates that teacher quality is the most important 

schooling factor influencing student achievement.  The difference between having a very  
effective teacher and a very ineffective teacher may be as great as a full year in learning growth 
(Hanushek, 1992).  In statistical terms, estimates suggest, for example, that a one standard 
deviation increase in teacher quality raises student achievement in reading and math by 10 to 25 
percent of a standard deviation. To put this in perspective, this teacher quality effect is roughly 
equivalent to lowering class size by 10 to 13 students (Rivkin et al., 2005). 
 

Yet, inputs currently used to measure and evaluate teacher quality - licensure status, 
degree and experience level - are only weakly linked with teacher effectiveness (Goldhaber, 
2002).  In fact, the differences between the best and worst teacher who hold a particular 
credential far outweigh the differences between those with and without the credential. For 
example, Kane et al. (2006) find that the gap in teacher effectiveness (measured by value-added) 
within each certification category is about ten times larger than the average gap between 
certification categories. In work on the relationship between teacher performance on licensure 
tests and student achievement (Goldhaber, 2007), I find similar results. Figure 1 below is 
derived from this work. This figure shows the estimated distribution of effectiveness for teachers 
who passed the licensure exams required for full certification in North Carolina (the solid line) 
and those who failed them (the dotted line).  
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As we might expect, on average, teachers who achieved the standard are more effective 
than those who do not, by about 4 percent of a standard deviation (the horizontal distance 
between F and P). But, there is also considerable overlap (more than 90%) in the effectiveness 
distributions. For example, all of the teachers shown in area A passed the required licensure tests 
but were less effective than the average teacher who failed to achieve the standard; teachers 
shown in area B failed the standard, but were more effective than the average teacher who 
passed. 
 

What this all means is that the research has painted an elusive picture when it comes to 
thinking about upgrading the quality of the teacher workforce through changes in teacher inputs. 
In theory one could leave the process of determining teacher effectiveness and acting on those 
determinations up to local school districts, but there is mounting evidence that teacher 
evaluations are typically less than rigorous (Toch and Rothman, 2008), that few teachers ever 
receive anything but a stellar evaluation, the top score on any rating rubric (Tucker, 1997), and 
there are seldom consequences for being an ineffective teacher (The New Teacher Project, 
2009).  Note that it is not necessarily the case that local administrators don’t know who the more 
effective and ineffective teachers are (Jacob and Lefgren, 2005), rather that school culture, 
politics, and cost considerations (the cost of dismissing poor performing teachers) leads to a 
situation aptly described by the New Teacher Project (2009) where teachers are treated like 
“widgets,” in the sense that their performance is all the same. 
 
 Value added models (VAMs) offer policymakers a potential work-around what appears 
to be the very unsatisfying teacher-as-widget system in the sense that VAMs provide a cost-
effective, objective way of fairly evaluating teachers, presumably so the teacher effect estimates 
can be used for policy purposes. There is, however, a fair amount we don't know about the 
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properties of value added models or using VAM effects. In what follows I describe some of the 
concerns that arise and the research that either supports or refutes those concerns. I close by 
reminding readers that the relevant alternative (today’s teacher policy system) appears to be far 
from a nirvana. 
 
Concerns Over VAMs and the Use of VAM Estimates 
 In this short piece I will not go into great detail about any of the issues that arise in the 
context of using value-added models to inform personnel decisions. I urge readers wishing a 
more comprehensive overview of the issue to see the forthcoming issue of Education Finance 
and Policy (Volume 4, Issue 4), which is devoted to the topic, and to read an exchange between 
Doug Harris and Heather Hill in the most recent edition (Volume 28, Issue 4) of the Journal of 
Policy Analysis and Management. 

Concerns about VAMs and the use of them for policy fall into roughly six categories: 1) 
the use of student achievement tests as a measure of teacher effectiveness; 2) bias in estimates of 
teacher effects; 3) measurement error; 4) perverse incentives; 5) defining the counterfactual; and 
6) logistical issues. 
 
Using Student Achievement on Standardized Tests as a Metric for Teacher Effectiveness 

The idea of using student achievement on tests to make any kind of judgment about 
schools is controversial.  Standardized tests only measure a sample of what students are learning 
in the classroom (Koretz, 2008). Thus, they can only be used to assess a subset of teaching 
objectives (and even these objectives will be measured with error, discussed below).  In short, we 
really care about the contributions that teachers are making toward a student’s later life 
outcomes: Do they go to college?; Are they successful there?; Are they likely to be gainfully 
employed?; What wage can they command? Performance on tests is, at best, a proxy for these 
types of outcomes, and the question is whether or not it is a good proxy. Of course there is not 
research connecting performance on all the myriad assessments used by states to all of these 
outcomes, but the research that does exist connecting this measure of student achievement to 
later life outcomes suggests that tests are an important predictor of college-going behavior, 
employment probability, earnings and a host of other non-financial measures (e.g. Grogger and 
Eide, 1995; Murnane et al., 1995). Moreover, more recent research has shown that aggregate 
student test achievement is related to national competitiveness (Hanushek et al., 2008). 

It is ultimately a political question as to whether student test performance ought to be 
used as a metric for measuring teacher or schools success, but I would argue there is good 
evidence supporting this type of outcome measure. Moreover, under No Child Left Behind 
student performance on state assessments is already being used for this purpose when it comes to 
judging schools. 
 
Bias in Estimates of Teacher Effects 
 Efforts to identify the causal impacts of teachers, i.e. their contribution toward student 
achievement, are complicated by the complexity of the learning environment and process.  
VAMs rely on strong assumptions about the nature of student learning over time (Todd and 
Wolpin, 2003). In a perfect world we would observe all differences in student and school quality 
and control for these differences when measuring teacher effects.  But VAMs can only control 
for observed differences in student background, school quality, and peer effects.  We don't 
observe other factors that may be related to the nonrandom distribution of students and teachers.  
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And failure to account for these factors can lead to biased VAM estimates. There is some 
evidence, for instance, that the nonrandom assignment of students to teachers and its relationship 
to other factors that influence student achievement might lead typical VAMs to misestimate the 
contributions that teachers make (Rothstein, 2009). For example, imagine that parents respond to 
the quality of the teacher their students have. In years in which their students are assigned to a 
lower quality teacher they might help their children more with homework or get them 
supplemental tutoring, whereas when assigned to a really effective teacher they might ease off 
the pedal assuming their children are in good hands at schools. Further assume that none of this 
is directly observable in the sense that it is not accounted for in statistical models. 

If students were randomly assigned to teachers this type of situation might not be a 
problem, but if the assignment is based on student achievement, say principals assign lower 
performing students to their best teachers, then this type of parental “compensating behavior” 
would lead to biased VAM estimates. In this scenario it would lead to underestimates of the true 
contributions of effective teachers and overestimates of the true contributions of ineffective 
teachers, but note that a different type of sorting or parental behavior could result in bias in the 
oppose direction.1 
 Measuring and partitioning credit for teacher contributions is more complicated in some 
contexts than in others. At the high school level, for instance, students typically switch between 
teachers as they move from one class to another and it’s entirely possible that the performance of 
students in one subject might be influenced by the quality of teachers in one or more other 
subjects (Koedel, 2009). Research is really only at the leading stages of understanding these 
issues, but there is some reason for optimism since a recent study by Kane and Staiger (2008) 
shows that VAM teacher effect estimates in an experimental period, when teachers are randomly 
matched to their classrooms, are similar to estimates derived under nonexperimental conditions. 
 
Measurement Error 
 Even if VAM teacher effects are unbiased, they are certainly measured with error, a 
situation often referred to as being “noisy”. Tests themselves are inherently noisy measures of 
student knowledge and thus when used in models to assess teacher effects will provide imprecise 
measures of true teacher contributions. The precision of estimates of teacher value added will 
depend on the number of students taught (the class size and/or number of years of data in the 
VAM).  And imprecision is clearly an issue because imprecise estimates mean that any “cut-
point” policies will always result in errors (false positives and false negatives). For example, 
were teachers falling into the top quintile of performance based on VAM estimates to be 
awarded a performance bonus, the teacher at the 89th percentile could make a very good 
statistical argument that there is really no difference between the estimate of her effect and the 
estimate for the teacher at the 90th percentile who received a bonus. 
 Measurement error in the context of teacher effect estimates has received a good deal of 
research attention of late. Studies, for instance, show that teachers, when grouped into 
performance quartiles or quintiles tend to jump from one quintile to the next from year-to-year, 
and some percentage from the top to bottom categories or bottom to top (e.g. Aaronson et al., 
2007; Ballou, 2005; Koedel and Betts, 2007). One cannot definitively know whether these 
movements represent true changes in performance from one year to the next or instability that 
results from measurement error. 

                                                 
1 VAMs have been shown to fail various falsification tests (Rothstein, 2009), heightening concerns about bias. 
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 In general, various estimates suggest the intertemporal stability of teacher effect estimates 
in the 0.3 to 0.5 range, and while these correlations have been categorized as small, Goldhaber 
and Hansen (2008) note that they are not very different from estimates of job performance in 
sectors of the economy that consider them for high-stakes purposes (such as job retention and 
pay determination). There is no real solution to the problem of measurement error since it is 
inherent in any statistical model, but policymakers do face tradeoffs when using VAMs.  
Multiple years of job performance data improve the reliability of our estimates because they 
provide more information and enable us to use more sophisticated statistical approaches, but 
multiple year estimates also dampen incentives and mean that there is no VAM information on 
first-year teachers. 
 
Perverse Incentives 
 One of the major concerns about using VAMs for policy purposes (the above sub-
sections just deal with the estimates themselves) is that their use might create perverse incentives 
for teachers. For example, teachers worried about improving student scores in reading and math 
may forgo non-tested subjects such as history, music and art or narrow their instruction to 
unimportant test skills not associated with greater comprehension and understanding. And when 
teachers start to view their peers as competitors, collaboration is less likely (Murnane and Cohen, 
1986).  Some empirical work even suggests that incentives linked to student achievement on 
tests leads to corrupt teacher behavior such as cheating or the intentional exclusion of potentially 
low-scoring test takers (Jacob and Levitt, 2003; Cullen and Reback, 2006; Figlio and Getzler, 
2002). While these are legitimate concerns, there little evidence to suggest that high-stakes 
performance incentives have lead to widespread problems and there are certainly ways that one 
could design incentive programs to avoid these types of problems (e.g. have strong sanctions 
against cheating or a schoolwide component of a teacher incentive). 
 
Defining the Counterfactual 

VAMs allow for comparisons of teachers within schools or districts or the state as a 
whole. However, between school or district teacher comparisons will necessarily conflate school 
or district effects and teacher effects. For example, a comparison of teachers at the district level 
will combine teacher effects with school effects so teachers in schools with very effective 
principals or a working environment conducive to student achievement will, for instance, benefit 
by having somewhat larger teacher effects. This argues for more localized comparisons between 
teachers. However, comparisons that are more localized, at the school-level, for instance, are also 
potentially problematic. The most effective teacher in school A might, for instance, be less 
effective than the least effective teacher in school B. Moreover, in small districts or schools there 
may not be enough teachers teaching in the same context to enable models to estimate reasonable 
apples to apples teacher effects (e.g. there may be only one teacher in a school teaching an 
advanced section of math). 
 Defining the counterfactual involves inescapable tradeoffs, but research on teachers does 
offer some guidance. Most of the variation in teacher effectiveness is estimated to be within 
school variation (Gorden et al., 2006), implying that school or district effects are relatively 
unimportant. So, while it’s a value judgment, I would argue for comparisons at the highest level 
in which students are subject to the same assessments.2 
                                                 
2 This standard would therefore preclude cross-state comparisons since information on student achievement is 
typically based on state assessments. 
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Logistical Issues 
 I’ll now touch upon some of the logistical challenges that arise for those wishing to use 
student test scores as a metric to judge teacher effectiveness. While certainly not limited to these, 
they include: the timing of student achievement tests so that “gains” in achievement correspond 
to particular teachers (e.g. tests administered mid-year are problematic); at what point student 
achievement ought to be attributed to particular teachers (e.g. if a student enters a teacher’s class 
in October); how to handle cases (primarily at the elementary level) where teachers appear to be 
differentially effective in instructing students in different subjects; the long-lag that often occurs 
between the time that students are assessed and VAM estimates are available; and how to judge 
teachers in non-tested areas where VAMs do not apply. 
 Of the above, I will only expand on the last issue, what to do about non-tested grades and 
subject areas as this issue has not, at least to my knowledge, received much attention. There are 
of course myriad ways to evaluate teachers - supervisory or peer assessments, review of teacher 
portfolios or observations of teachers - to name just a few. A few of these have been validated 
against student achievement (see Toch and Rothman, 2008, for a review). What I want to suggest 
here, and it is mere speculation, is that the use of VAM assessments would have a spillover 
impact in non-tested areas. Specifically, I would argue that the use of VAM would encourage 
more rigorous evaluations across the board and make it less likely that teachers would receive 
uniformly top ratings, as they typically do today, either in the grades and subjects covered by 
VAMs or in non-tested areas. The reason is that it would seem incongruous if either VAM 
showed a spread of teacher effectiveness and a non-VAM means of assessing the same teachers 
presented a very different picture, or if teacher ratings only varied in grades and subjects covered 
by VAM assessments. 
 
In the Eye of the Beholder: What is the Relevant Alternative? 

The discussion in the prior section may lead readers to the conclusion that I would not 
favor using VAM assessments for policy purposes. There are certainly a lot of open questions 
when it comes to how VAM teacher effect estimates might or ought to be used. But we also 
know that the status quo is not very appealing. As I noted in the introduction, there exists 
substantial evidence that we are currently making some bad investments by relying on input-
based teacher policies. The master’s pay premium is a particularly stark example. Teachers 
typically get an annual salary increase of about $5000 for receiving their master’s degree, but we 
know that under current policies (where any master’s degree is rewarded) that the credential is 
no better than a flip of a coin when it comes to predicting teacher effectiveness. 

Some of the issues that arise with VAMs exist in the context of today’s input-based 
teacher policies. Licensure tests, which are commonly used to determine teacher employment 
eligibility, have the same cut-score problem I described above in the context of VAMs: 
prospective teachers immediately above and below the cut-scores established by states are 
unlikely to be truly different from each other, but those below the cut-score are deemed ineligible 
to teach. In the context of teacher evaluations, VAM estimates of teacher effectiveness need not 
be perfectly accurate, just substantially more accurate than what is used today. That is not hard to 
imagine. There is clearly a Lake Wobegon effect when it comes to teacher evaluations - so much 
so that research shows that a substantially higher portion of teachers receive better ratings than 
their supervisors or peers feel they merit (Tucker, 1997). And there are high-profile stories of the 
tens of millions of dollars that large districts are spending on teachers housed in “rubber rooms” 
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because no principals want them in their schools, but the system cannot easily dismiss them 
(often because there is no established track record of poor performance). 

When focusing only on the potential warts of VAMs, it is easy to forget that the current 
input-based teacher policy system also suffers from many of the issues described in the “Concern 
Over VAMs” section, and, as a consequence policymakers may hold alternatives like VAM up to 
a higher standard of evidence than the status quo. Moreover, there is substantial evidence that the 
current system used to determine employment eligibility and compensation is not working well 
to attract and keep the most talented people in teaching. There has been a long-term downward 
trend in the academic skills of the U.S. teacher workforce (Corcoran et al., 2004).  And today, on 
average, teachers graduate from less-selective undergraduate institutions, have lower 
standardized test scores (Ballou, 1996; Goldhaber and Liu, 2003; Hanushek and Pace, 1995), and 
require more remediation in college (U.S. Department of Education, 1996).  As Richard 
Murnane and colleagues (1991) summarize, “college graduates with high test scores are less 
likely to take [teaching] jobs, employed teachers are less likely to stay, and former teachers with 
high test scores are less likely to return.” 
 We do not yet know whether alternatives to the status quo that utilize VAMs would have 
long-lasting positive impacts on the quality of the teacher workforce, but there is reason for 
optimism given the well-established labor economics principal that occupations that reward 
individuals for key outcomes will draw in those individuals whose skill sets give them an 
advantage in producing those outcomes. And using VAM teacher effect estimates for policy 
purposes – e.g. to help determine eligibility to remain in the teacher workforce, or to allocate 
performance awards, or to direct professional development offerings – offers the promise of a 
much tighter connection between teacher policies and investments and student achievement.3 
This is clearly a value judgment, but the position that I would take is that the input-based system 
is pretty clearly unappealing in terms of its connection to student outcomes so it presents a low 
bar for considering alternative VAM-based teacher policies. 
 
 

                                                 
3 For a more thorough discussion of the potential virtues of such a system, see Goldhaber (2006).   
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