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Questions

Is there substantial variation in principal effectiveness?
Does the variation in principal effectiveness differ by 

the share of low income students in a school?
Are “effective” principals more likely to leave high 

poverty schools?
How much do changes in teacher quality during tenure 

account for changes in estimated effectiveness? 
(not yet completed)

Presenter�
Presentation Notes�
Substantial variation in teacher quality as measured by the contribution to student achievement.

Observable characteristics of teachers explain little of the variation in value added to learning

Salary and other factors affect teacher transition probabilities

Limited evidence on the link between salaries and teacher quality
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UTD Texas Schools Project

Stacked panels of students and staff
Annual student testing
Student demographic characteristics
Information on staff

Follow principals, teachers, and students in Texas 
public schools

Presenter�
Presentation Notes�
Student demographic characteristics

Divide schools by student income

Information on staff

Role

Experience

Tenure in current position

Follow principals and students who switch schools and roles within Texas public schools
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Distribution of Principals, 1995-2002

Female Black Hispanic N

1995 52.6% 9.8% 18.0% 3,793

1996 54.2% 10.0% 18.6% 3,864

1997 55.7% 10.0% 18.7% 3,965

1998 57.6% 10.3% 19.2% 4,026

1999 59.1% 10.0% 19.6% 4,083

2000 59.6% 10.2% 20.2% 4,158

2001 60.8% 10.9% 20.4% 4,258

2002 61.5% 11.2% 20.5% 4,331



Female Teachers, 1995-2002
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Estimation of Variation in Principal Quality

Non-random selection of principals and students

Control for observed student characteristics and prior 
achievement

Make principals comparable in terms of tenure

Presenter�
Presentation Notes�
Estimate the variation in teacher quality as measured by value added to student achievement

Account for systematic differences in rate of gain by initial achievement 

Use regression to account for sorting of students and teachers

Compare variance components across different levels of aggregation to estimate an upper bound on contribution of measurement error



Cannot simply control for tenure as effect varies across principals

Positive or negative

Large or small
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Alternative Value-Added Estimates

Principal Spell Fixed Effects
Regress math score on lagged math score, student demographic 
variables, principal-by-spell fixed effects

Presenter�
Presentation Notes�
Estimate the variation in teacher quality as measured by value added to student achievement

Account for systematic differences in rate of gain by initial achievement 

Use regression to account for sorting of students and teachers

Compare variance components across different levels of aggregation to estimate an upper bound on contribution of measurement error



In trend, principal-by-spell fixed effect covers other unmeasured factors.�



Alternative Value-Added Estimates

Principal Spell Fixed Effects
Regress math score on lagged math score, student demographic 
variables, principal-by-spell fixed effects

Principal Spell Time Trends
Regress math score on lagged math score, student 
demographic variables, principal-by-spell fixed effects, trend in 
achievement value added during principal’s first three years at a 
school 

Presenter�
Presentation Notes�
Estimate the variation in teacher quality as measured by value added to student achievement

Account for systematic differences in rate of gain by initial achievement 

Use regression to account for sorting of students and teachers

Compare variance components across different levels of aggregation to estimate an upper bound on contribution of measurement error



In trend, principal-by-spell fixed effect covers other unmeasured factors.�



Test Measurement Issues

Random measurement error
Use Bayesian shrinkage estimator

Basic Skills Tests
Reweight to allow for initial achievement

Presenter�
Presentation Notes�
Estimate the variation in teacher quality as measured by value added to student achievement

Account for systematic differences in rate of gain by initial achievement 

Use regression to account for sorting of students and teachers

Compare variance components across different levels of aggregation to estimate an upper bound on contribution of measurement error

Unlike the case with the estimation of teacher quality, it is not a serious problem given adequacy of sample sizes even in small schools



Re-weight observations such that school average achievement in all schools aggregates over the same test distribution in terms of the share of students in each of ten deciles of the pre-test distribution
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Principal by Spell Fixed Effects by Low 
Income Share

Principal Performance Distribution

Poverty 
quartile 10th 25th 50th 75th 90th

lowest -0.18 -0.06 0.03 0.13 0.22

2nd -0.24 -0.14 -0.03 0.09 0.19

3rd -0.30 -0.16 -0.04 0.10 0.21

highest -0.38 -0.24 -0.07 0.11 0.29



Distribution of Principal Gradient Estimates by Low Income 
Share

Principal Performance Distribution

Poverty 
quartile 10th 25th 50th 75th 90th

lowest -0.10 -0.05 0.00 0.04 0.09

2nd -0.12 -0.07 -0.01 0.05 0.11

3rd -0.13 -0.07 -0.01 0.06 0.13

highest -0.14 -0.07 0.01 0.10 0.19



Distribution of Re-weighted and Shrunk Principal Gradient 
Estimates by Low Income Share

Principal Performance Distribution

Poverty 
quartile 10th 25th 50th 75th 90th

lowest -0.19 -0.08 -0.01 0.06 0.15

2nd -0.18 -0.11 -0.02 0.06 0.15

3rd -0.19 -0.10 -0.02 0.06 0.18

highest -0.23 -0.11 0.00 0.12 0.28



Why is variance higher in high poverty 
schools?

Larger variation in underlying principal skills in 
high poverty schools

Or
Principal quality differences translate into larger 

differences in test scores in high poverty 
schools

Presenter�
Presentation Notes�
Plan to examine by looking at quality estimates for same principals in different schools
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Principal Transitions and Value Added

New role
• Principal
• Other position in school
• Central office administrator

Destination
• same school
• New school-same district
• Central office-same district
• New school-New district
• Central office-new district
• Exit Texas public schools

Presenter�
Presentation Notes�
Estimate differences in teacher quality by transition status

Remain in same school

Change school within district

Change district

Exit Texas public school

Control for student fixed effects

Control for school by year fixed effects-within school quality differences

Adjust for maternity exits

Examine quality variation over time�



Probability Principal Remains in Same Position by Quartile of 
Estimated Quality and School Poverty Rate (<25 yrs ex)

Principal Quality

School Poverty lowest 2nd 3rd highest

lowest 77% 71% 65% 67%

2nd 69% 71% 65% 73%

3rd 51% 52% 60% 56%

Highest 65% 60% 64% 74%



Summary

Purposeful sorting complicates estimates of 
principal quality and quality of leavers

Substantial variation in estimates of principal 
quality (fixed effects and gradients)
• Higher variance in high poverty schools
• Not due to test measurement complications

More effective principals less likely to leave 
high poverty schools

Presenter�
Presentation Notes�
Substantial variation in teacher quality

Most within schools/not systematic

Observed characteristics have little explanatory power

Sizeable differences by race/ethnicity and income

Little evidence that urban district loses best teachers

Exits significantly worse, though interpretation complicated

Younger district switchers may be slightly better�



Remaining Work

Examine interaction of principals and teacher 
quality

selection
nurture

Decompose differences in dispersion by school 
poverty rate



www.utdallas.edu/research/tsp-erc
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