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Accountability

The “theory of action” behind NCLB is 
that accountability (including the setting 
of stretch goals and the threat of 
sanctions) is key to improving the 
productivity of America’s public school 
systems.  The implicit assumption is that 
there is considerable slack in the system 
due to the inefficient use of resources.
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Test results are now being used for 
institutional and/or teacher accountability, 
based on the following logic:

“If good schools and good teachers are 
critical to student learning, then 
shouldn’t evidence of student learning 
– or its absence – tell us about the 
quality of schools and teachers?”
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Under NCLB, schools must make adequate 
yearly progress (AYP). But there are concerns 
with AYP:

• Test quality
• Unrealistic goals

– complete success by 2014
• Setting of standards

– variation across states 
• Single criterion

– percent above cut
• Comparisons based on successive cohorts

School Focus                                    
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G8 2000 Math: NAEP Equivalent Scores to State Proficient Standards vs. 
Proportions at or above State Proficient Standards
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School Accountability and NCLB
• Many states use a single criterion 

(percent above cut) for accountability
– disadvantages schools with students entering at 

low levels
– advantages schools with students entering at 

high levels.
• Student attainment is highly correlated 

with socioeconomic status
– schools serving communities with large 

proportions of disadvantaged students have a 
greater challenge under NCLB

– schools with high-poverty students generally 
have less capacity for making improvement

School Focus
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Accountability and Cohorts

• When a school’s evaluation depends 
on comparing the status of last year’s 
cohort with the status of this year’s 
cohort, then
– the comparison confounds school improvement 

with differences between cohorts

• This can be especially problematic in 
– smaller schools 
– schools with highly transient populations

School Focus
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Growth-based Indicators
Introduction of accountability indicators based on
student gains addresses some of the problems
with the current NCLB regulations:

• Broadens empirical basis for evaluation.
• Gains are more weakly correlated with student 

characteristics than is student status.
• Reduced impact of differences between cohorts.
• Enhances (perceptions of) fairness.

GAINS ARE NOT A SOLUTION TO THE 
PROBLEM OF CAUSAL ATTRIBUTION
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Value-added Modeling (VAM)

The goal of VAM is to use longitudinal test 
score data to determine the contributions
of schools or teachers to student learning.

There are a number of different 
approaches to VAM, each with its own 
advantages and disadvantages.
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Growth Indicators vs. VAM (1)

Growth indicators are based on raw student 
gain scores and do not incorporate any 
adjustments for student characteristics.

VAMs usually involve some sort of 
adjustment in order to “isolate” contributions 
of school (or teacher) to student 
performance.
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Growth Indicators vs. VAM (2)
Growth indicators are usually compared to:
(i) Absolute criteria
(ii) Relative criteria
(iii) Predictive criteria

VAMs yield normative results: Schools (or
teachers) are compared to each other. Those
schools (or teachers) whose contributions are
determined to be “significantly different” from the 
average can be singled out for special “treatment”.
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Enthusiasm for VAM
There are many proponents for the use of 
VAMs for accountability and/or for 
improvement (professional development).

They are motivated by the assurance that VAM 
results are trustworthy indicators of school 
(teacher) effectiveness.

States are beginning to introduce VAMs.  The 
promise is great – but what is the reality?
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VAM is not a Panacea (1)

School Focus

Statistical properties of VAM estimates can be 
affected by many factors

• Small sample volatility
• Following cohorts across grades depends 

on vertical scale properties
• Missing data
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VAM is not a Panacea (2)

Student growth and student status provide 
complementary descriptions of what is happening 
with respect to one aspect of student learning.

Estimates based on VAMs are also descriptions.

Using such descriptions for purposes of 
accountability implicitly assumes that  they are 
accurate indicators of school effectiveness.
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VAM is not a Panacea (3)

But making attributions of school effectiveness 
is equivalent to making causal inferences on 
the basis of statistical descriptions.  This can be 
dangerous when the data for analysis come 
from an observational study and not a 
randomized experiment. 

Obtaining an unbiased estimate of a 
treatment effect depends on having a 
credible counter-factual available.
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VAM is not a Panacea (4)
School results can be influenced by factors outside of
a  school’s control

• Resources
• Student Population
• Family/community

Statistical adjustments cannot fully eliminate the 
selection bias caused by non-random pairing of 
students and schools.
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VAM is not a Panacea (5)

To understand the pitfalls in interpreting VAM 
results as indicators of school or teacher 
effectiveness, we have to examine the 
inference chain more carefully.

We will do this in the context of teacher 
accountability.
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Unpacking the VAM Claim (1)

Teacher Effects
A                  B               C              D             E

Teacher Focus

VAM
Student Test 
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Unpacking the VAM Claim (2)

• VAM really produces an estimate of 
how much the average gain in a 
particular class in a particular year* 
differs from the average gain in all 
classes in that year.*

*after adjusting for the experience of the students in 
the class in previous and subsequent years

Teacher Focus
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Unpacking the VAM Claim (3)

Student Test 
Scores

Student-
teacher

links

Grades
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Class Effects
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Teacher Focus
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Unpacking the VAM Claim (4)

Step 1:  Interpret the class effect as the          
causal contribution of being in the class 
to the gains of the students in that class.

Step 2:  Attribute all of the causal 
contribution of the class to the teacher 
of the class.

Teacher Focus
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Unpacking the VAM Claim (5)

Examining Step 1:
• Question: Under what circumstances 

can we “unequivocally” interpret the 
result of a statistical analysis as a 
causal effect?

• Answer:  If we have conducted a 
large well-designed randomized 
experiment.

Teacher Focus
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Unpacking the VAM Claim (6)
• If there are systematic differences among 

classes in the characteristics of the students 
(and their interactions), 

• And, if those differences are related to their 
score gains, 

• Then, the class effects produced by VAM are 
not accurate measures of the contributions of 
classes to student score gains.

Teacher Focus
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Unpacking the VAM Claim (7)

Examining Step 2

• Question: Under what circumstances 
can we attribute all (or almost all) of the 
progress in the class to the teacher?

• Answer: ??

Teacher Focus
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Unpacking the VAM Claim (8)

• Teachers bear a substantial degree of 
responsibility for the learning of their 
students.

• But the degree varies with the school 
and community environment, the mix of 
students in the classroom, and the 
number of “unexpected events”, etc.

Teacher Focus
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• If we want to make causal 
attributions, then no statistical 
model (however complex) and no 
method of analysis (however 
sophisticated) can fully 
compensate for the lack of 
randomization.
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Due Diligence (1)
• If we want to use VAM for high stakes 

-- such as school or teacher evaluation --

then we must make sure we 
understand:

• How it works

• Its limitations

• We need to know more before we take 
that step.

Teacher Focus
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Due Diligence (2)
Data quality
e.g. Test score validity for accountability

• Test score inflation
• Out-of-school tuition
• Summer learning
• Construct representation

Operating characteristics of model
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Research Agenda (1)
• Clarify meaning of “teacher effectiveness”

by making progress in disentangling “true”
teacher effectiveness from school and 
context contributions to student learning

• Characterize settings where use of VAM 
strongly discouraged

• Obtain external validation of estimated 
teacher effects as approximate measures of 
teacher effectiveness

• Explore cost/benefit of using VAM for 
teacher evaluation

Teacher Focus
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Research Agenda (2)

• Compare operating characteristics of 
different value-added models

• Assess sensitivity of VAM estimates to 
departures from assumptions (e.g. score 
scale used, nature of missing data)

• Comparisons of fixed vs. random effects 
models

• Explore alternatives such as those based 
on transition matrices
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Conclusions (1)
Adequate Yearly Progress regulations 
of NCLB are seriously flawed.

Introduction of indicators based on 
(simple) student gains is a move in the 
right direction.

But:  Gain models have all the problems 
of VAMs… and more!



36

Conclusions (2)
Test-based teacher accountability is in its 
infancy.  There is still a chance to do it 
“right”.

VAM results can be used for triage: 
Identify teachers who are (probably) 
strong contributors to student learning or
who are (probably) weak contributors to 
student learning.
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Conclusions (3)
Statistical analysis alone can’t provide insight as 
to why an (apparently) weak teacher is having 
difficulty.

By concentrating on the subset of teachers who 
are most likely in need of support, scarce 
resources can be expended on classroom 
observations, etc. to identify needs and 
recommend appropriate professional 
development.
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Conclusions (4)
Example:

Suppose we have enough resources to work 
intensively with 10 percent of the teachers.  We 
could take as a first cut the bottom 20 percent of 
teachers based on a value-added analysis and 
carry out a more careful examination in order to 
identify (most of) the 10 percent in need of such 
professional development.
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Conclusions (5)

• VAM should not be used as the sole 
measure for making decisions about 
teacher “rewards” or salary 
differentiation based on student 
performance.  

• Could be considered in conjunction with 
other measures (such as teacher 
portfolios and/or observations). 

Teacher Focus
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Conclusion (6)
The rationale for holding schools and teachers 
accountable is a compelling one.

But we do students and their families no favor if 
we introduce an accountability system that 
hastens the departure of good teachers from 
the field and/or discourages prospective 
teachers from entering the field altogether.
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Campbell’s Law

“The more any quantitative social 
indicator is used for social decision-
making, the more subject it will be to 
corruption pressures, and the more apt 
it will be to distort and corrupt the 
social processes it is intended to 
monitor.”
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Braun’s Corollary

The more poorly an accountability 
system is designed and/or 
implemented, the more likely it is to 
engender resistance and corruption.
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