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Estimated Effect Sizes for Teacher Attributes 
Math Grades 4 & 5, NYC 2000-2005

Effect Sizes:
Estimated effects relative to

S.D. of 
observed 

score
First year of 
experience

0.065**

Not certified -0.042**

Attended competitive 
college

0.014*

One S.D. increase in 
math SAT score

0.041**

** 1% statistical significance  * 5% statistical significance.

(from Boyd, Lankford, Loeb, Rockoff and Wyckoff, “The Narrowing Gap in New York City Teacher 
Qualifications and its Implications for Student Achievement in High Poverty Schools,” 2007.)
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We argue:
• Measure effects relative to the S.D. of gain 

scores, not the S.D. of scores.

• It is important to account for test 
measurement error when computing effect 
sizes.
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Notation:

    

Measurement error:

Information from technical reports:

Test score:

Universal score:



Reported reliability coefficients … 
… frequently present a biased picture
… tend to overstate the trustworthiness of 
         educational measurement
… standard errors understate within-person     
         variability [resulting from the]
… random variation within each individual in 
         health, motivation, mental efficiency, 
         concentration, forgetfulness, carelessness, … 

L.S. Feldt & R.L. Brennan,  “Reliability” chapter in 
Educational Measurement, 3rd edition
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Estimating the Structural Parameters

Key Assumptions:   1.              ; at least some persistence in achievement.

                                   2.  Measurement error is completely transitory.



Estimates of the Measurement Error Variance and 
Standard Deviation of the Universal Gain Scores 

Model 1:

Model 2:



Estimated Total Measurement Error Variance and Average
Variance of Measurement Error Associated with Test Construction
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Estimated Effect Sizes for Teacher Attributes 
Math Grades 4 & 5, NYC 2000-2005

Effect Sizes:
Estimated effects relative to

S.D. of 
observed 

score

S.D. of 
observed 
gain score

S.D. of 
universal 

score gain
First year of 
experience

0.065** 0.103 0.253

Not certified -0.042** -0.067 0.162

Attended competitive 
college

0.014* 0.022 0.054

One S.D. increase in 
math SAT score

0.041** 0.065 0.158

** 1% statistical significance  * 5% statistical significance.

(from Boyd, Lankford, Loeb, Rockoff and Wyckoff, “The Narrowing Gap in New York City Teacher 
Qualifications and its Implications for Student Achievement in High Poverty Schools,” 2007.)







The 0.11 average difference is 0.43 
of a S.D. in universal gain scores.



Conclusion

• It is important to account for the test 
measurement error from all sources when 
measuring effect sizes and the dispersion in 
student achievement more generally.

• The overall extent of test measurement error can 
be inferred in a relatively straightforward manner.

• Accounting for test measurement error, we see 
that observed teacher attributes are linked to 
important gains in student achievement.  


