
HOW CHANGES IN ENTRY REQUIREMENTS ALTER
THE TEACHER WORKFORCE AND
AFFECT STUDENT ACHIEVEMENT

Donald Boyd
Pamela Grossman
Hamilton Lankford

Susanna Loeb
James Wyckoff

Working Paper 11844



NBER WORKING PAPER SERIES

HOW CHANGES IN ENTRY REQUIREMENTS ALTER
THE TEACHER WORKFORCE AND
AFFECT STUDENT ACHIEVEMENT

Donald Boyd
Pamela Grossman
Hamilton Lankford

Susanna Loeb
James Wyckoff

Working Paper 11844
http://www.nber.org/papers/w11844

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
December 2005

We are grateful for data provided by the New York City Department of Education and the New York State
Education Department.  We also appreciate helpful comments regarding data from Vicki Bernstein, Tony
Chu, Ron Danforth, Eddie Mauro, Lori Mei, Joseph Porter, Abigail Smith, and Harvey Weinstein. We also
appreciate helpful comments on an earlier draft from Elizabeth Arons, Carla Asher, Vicki Bernstein, Marilyn
Cochrane Smith, Johanna Duncan Poitier, Ronald Ehrenberg, Robert Floden, Joseph Frey, Nicholas Michelli,
Ruth Pagery, Ana Maria Villegas, and Nancy Willy-Schiff. In addition we appreciate comments from David
Figlio and two anonymous reviewers.  This research is being supported by funding from the City University
of New York (through a grant from the Corporation for National and Community Service under an
AmeriCorps grant), the Carnegie Corporation of New York, the National Science Foundation
(REC-0337061), the New York State Department of Education and the Spencer Foundation.  The views
expressed in this paper are solely those of the authors and do not necessarily reflect those of any of the
funders.  Any errors are the responsibility of the authors. The views expressed herein are those of the
author(s) and do not necessarily reflect the views of the National Bureau of Economic Research.

©2005 by Donald Boyd, Pamela Grossman, Hamilton Lankford, Susanna Loeb, James Wyckoff.  All rights
reserved. Short sections of text, not to exceed two paragraphs, may be quoted without explicit permission
provided that full credit, including © notice, is given to the source.



How Changes in Entry Requirements Alter the Teacher Workforce and Affect Student
Achievement
Donald Boyd, Pamela Grossman, Hamilton Lankford, Susanna Loeb, James Wyckoff
NBER Working Paper No. 11844
December 2005
JEL No. I0, I2

ABSTRACT

We are in the midst of what amounts to a national experiment in how best to attract, prepare, and
retain teachers, particularly for high poverty urban schools. Using data on students and teachers in
grades three through eight, this study assesses the effects of pathways into teaching in New York
City on the teacher workforce and on student achievement. We ask whether teachers who enter
through new routes, with reduced coursework prior to teaching, are more or less effective at
improving student achievement than other teachers and whether the presence of these alternative
pathways affects the composition of the teaching workforce. Results indicate that in some instances
the new routes provide teachers with higher student achievement gains than temporary license
teachers, though more typically there is no difference. When compared to teachers who completed
a university-based teacher education program, teachers with reduced course work prior to entry often
provide smaller initial gains in both mathematics and English language arts. Most differences
disappear as the cohort matures and many of the differences are not large in magnitude, typically 2
to 5 percent of a standard deviation. The variation in effectiveness within pathways is far greater than
the average differences between pathways.
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year Path of Entry for first 
time teachers in NYC 1996 1997 1998 1999 2000 2001 2002 2003 2004 

All 

College Recommended 1,260 2,192 2,901 2,840 2,618 2,375 2,018 2,434 2,192 20,830 
Individual Evaluation 433 740 766 736 657 534 517 712 682 5,777 

Teaching Fellow 0 0 0 0 0 383 1,121 1,829 2,441 5,774 
Teach For America*      118 115 189 360 782 

Temp license 1,617 2,561 2,927 3,495 3,886 4,017 4,230 2,671 607 26,011 
Other 50 129 172 192 268 543 912 1106 1263 2,896 

Prior NYS teaching 46 94 115 102 110 128 154 235 237 1,221 
All 3,406 5,716 6,881 7,365 7,539 8,098 9,067 9,176 7,782 65,030 
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year Path of Entry for first 
time teachers in NYC 1996 1997 1998 1999 2000 2001 2002 2003 2004 

All 

  Proportion who failed the general knowledge certification exam 
College Recommended 0.136 0.144 0.143 0.132 0.117 0.126 0.134 0.145 0.162 0.137 
Individual Evaluation 0.149 0.14 0.172 0.169 0.173 0.15 0.165 0.172 0.161 0.162 
Teaching Fellow      0.056 0.106 0.065 0.018 0.055 
Teach For America      0.037 0.02 0.011 0 0.009 
Temp license  0.369 0.358 0.362 0.332 0.364 0.385 0.389 0.329 0.227 0.357 

  Score on Liberal Arts and Science Test - Standard Deviation = 
College Recommended 252.08 250.01 249.97 250.06 250.4 248.39 247.54 247.17 246.07 248.86 
Individual Evaluation 262.37 254.59 252.37 250.68 249.84 249.03 249.02 246.38 247.23 249.75 
Teaching Fellow      266.83 256.34 261.84 267.46 263.23 
Teach For America      273.5 271.62 270.67 275.71 273.33 
Temp license  233.71 233.56 234.8 236.51 232.59 229.39 229.41 234.4 241.69 232.97 

  Proportion from Most or Highly Competitive Colleges 
College Recommended 0.107 0.1 0.085 0.081 0.095 0.102 0.107 0.123 0.114 0.1 
Individual Evaluation 0.135 0.147 0.139 0.151 0.154 0.098 0.112 0.135 0.151 0.138 
Teaching Fellow      0.361 0.279 0.401 0.442 0.391 
Teach For America      0.677 0.462 0.778 0.695 0.694 
Temp license  0.14 0.144 0.14 0.136 0.125 0.115 0.126 0.142 0.175 0.132 

  Proportion from Less or Least Competitive Colleges 
College Recommended 0.233 0.25 0.269 0.256 0.259 0.251 0.235 0.213 0.217 0.245 
Individual Evaluation 0.199 0.174 0.212 0.241 0.228 0.312 0.268 0.269 0.281 0.241 
Teaching Fellow      0.18 0.15 0.114 0.104 0.121 
Teach For America      0.04 0 0.024 0.033 0.03 
Temp license  0.262 0.251 0.244 0.27 0.27 0.282 0.272 0.247 0.229 0.264 
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Table 3: Student Characteristics 
 

  Math Sample (N=960970) ELA Sample (N=861698) 
Variable Mean Std. Dev. Mean Std. Dev. 
Female 0.510   0.511   
Race/Ethnicity        

White 0.148   0.155   
Black 0.366   0.376   

Hispanic 0.372   0.354   
Asian 0.111   0.111   
Other 0.004   0.004   

Free Lunch 0.729  0.720   
English at home 0.584   0.608   
Grade        

4 0.268   0.284   
5 0.257   0.277   
6 0.141   0.155   
7 0.175   0.151   
8 0.159   0.133   

Prior absences 11.754 10.840 11.759 10.852 
Prior suspensions 0.020 0.168 0.019 0.162 
Standardized Gain 0.000 0.660 0.001 0.715 
     
Pathway of Teacher        

College Rec 0.384   0.448   
IE 0.139   0.143   

Fellows 0.042   0.045   
TFA 0.009   0.010   

Temporary 0.374   0.308   
Other 0.052   0.046   
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Table 4:  Characteristics of First-Year Teachers and Their Classes by Pathway into Teaching 
  All (n=3766) CR (n-1239) IE(n=185) TF (n=769) TFA (n=134) Temp (n=1108) Other (n=331) 
  STUDENT CHARACTERISTICS 
Female 0.507 (0.114) 0.505 (0.120) 0.510 (0.128) 0.511 (0.113) 0.505 (0.110) 0.508 (0.104) 0.507 (0.120) 
Race/Ethnicity                

White 0.090 (0.178) 0.158 (0.227) 0.111 (0.212) 0.026 (0.075) 0.008 (0.019) 0.068 (0.142) 0.084 (0.171) 
Black 0.389 (0.324) 0.338 (0.322) 0.422 (0.347) 0.420 (0.316) 0.290 (0.209) 0.415 (0.329) 0.436 (0.330) 

Hispanic 0.440 (0.303) 0.386 (0.286) 0.370 (0.294) 0.504 (0.301) 0.683 (0.208) 0.447 (0.310) 0.410 (0.301) 
Asian 0.077 (0.144) 0.114 (0.170) 0.091 (0.154) 0.045 (0.105) 0.015 (0.036) 0.066 (0.136) 0.066 (0.136) 
Other 0.004 (0.016) 0.004 (0.017) 0.007 (0.023) 0.005 (0.016) 0.003 (0.011) 0.004 (0.014) 0.004 (0.016) 

Free Lunch 0.819 (0.214) 0.759 (0.255) 0.801 (0.215) 0.885 (0.141) 0.924 (0.093) 0.832 (0.194) 0.817 (0.220) 
English 0.572 (0.285) 0.577 (0.280) 0.613 (0.297) 0.582 (0.278) 0.431 (0.237) 0.556 (0.297) 0.619 (0.275) 
Absents 12.941 (4.284) 11.997 (4.304) 12.608 (4.376) 13.992 (4.196) 13.937 (4.044) 13.091 (3.941) 13.319 (4.794) 
Suspensions 0.021 (0.048) 0.016 (0.042) 0.014 (0.031) 0.021 (0.047) 0.022 (0.036) 0.027 (0.054) 0.022 (0.054) 
Score Gain -0.046 (0.256) -0.022 (0.258) -0.059 (0.265) -0.066 (0.262) -0.041 (0.255) -0.046 (0.247) -0.089 (0.253) 
Lag Score -0.268 (0.550) -0.153 (0.595) -0.241 (0.547) -0.388 (0.466) -0.511 (0.400) -0.298 (0.526) -0.233 (0.593) 
  TEACHER CHARACTERISTICS 
Age 30.024 (7.955) 28.345 (6.978) 32.708 (8.453) 30.901 (8.519) 24.135 (2.361) 31.067 (7.869) 31.650 (9.155) 
Female 0.766 (0.423) 0.874 (0.332) 0.827 (0.379) 0.667 (0.472) 0.716 (0.452) 0.709 (0.454) 0.770 (0.421) 
Race/Ethnicity                

White 0.577  0.735  0.661  0.604  0.568  0.377  0.556   
Black 0.120  0.099  0.055  0.082  0.112  0.189  0.092   

Hispanic 0.233  0.103  0.219  0.225  0.120  0.382  0.286   
Other 0.070  0.064  0.066  0.089  0.200  0.052  0.066   

Grade                
4.000 0.292  0.410  0.351  0.209  0.179  0.223  0.281   
5.000 0.363  0.425  0.387  0.406  0.396  0.285  0.271   
6.000 0.130  0.080  0.142  0.122  0.255  0.174  0.135   
7.000 0.135  0.050  0.055  0.174  0.124  0.203  0.189   
8.000 0.078   0.033   0.063   0.089   0.046   0.114   0.123   

Barron’s (n) 3120  1074  152  620  98  967  209  
Most 0.183  0.076  0.112  0.382  0.745  0.120  0.220  
Least 0.226  0.254  0.296  0.116  0.020  0.271  0.244  

Exam(n)* 3311  1182  166  726  124  911  202  
Failed 0.178  0.157  0.187  0.054  0.000  0.313  0.248  
*  Teacher failed the Liberal Arts and Science Certification Exam or the General Knowledge Certification Exam on his/her first attempt. 
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Table 5a:  Base Model Student Achievement for Math with School Fixed Effects  
Student Measures Teacher Experience Teacher Pathway 

 Total Experience   Total Experience   Total Experience  
 Pathway By Path  Pathway By Path  Pathway By Path 
Lag score 0.659*** 0.659*** 2 years 0.048*** 0.050*** IE -0.012** -0.014 
  (0.002) (0.002)   (0.005) (0.008)   (0.005) (0.017) 
Lag score sqrd 0.001 0.001 3 years 0.067*** 0.067*** Fellows -0.023*** -0.020* 
  (0.001) (0.001)   (0.005) (0.009)   (0.008) (0.011) 
Female -0.009*** -0.009*** 4 years 0.073*** 0.079*** TFA 0.007 0.009 
  (0.001) (0.001)   (0.006) (0.008)   (0.015) (0.018) 
Other Ethnicity -0.088*** -0.088*** 5 years 0.077*** 0.083*** Temporary -0.021*** -0.011 
  (0.011) (0.011)   (0.006) (0.009)   (0.004) (0.009) 
Asian 0.114*** 0.114*** 6 years 0.080*** 0.085*** Other -0.021*** -0.023* 
  (0.003) (0.003)   (0.007) (0.009)   (0.008) (0.013) 
Hispanic -0.083*** -0.083*** 7 years 0.068*** 0.073*** IE*Exp2   -0.014 
  (0.003) (0.003)   (0.007) (0.009)     (0.023) 
Black -0.109*** -0.109*** 8 years 0.075*** 0.080*** IE*Exp3   -0.005 
  (0.003) (0.003)   (0.008) (0.010)     (0.024) 
English home -0.047*** -0.047*** 9 years 0.070*** 0.075*** IE*Exp>3   0.002 
  (0.002) (0.002)   (0.008) (0.010)     (0.018) 
Free lunch -0.046*** -0.046*** 10 years 0.074*** 0.079*** Fellows*Exp2   0.016 
  (0.002) (0.002)   (0.008) (0.010)     (0.016) 
Lagged absent -0.004*** -0.004*** 11 years 0.071*** 0.076*** Fellows*Exp3   0.02 
  (0.000) (0.000)   (0.008) (0.010)     (0.023) 
Lag suspended -0.052*** -0.052*** 12 years 0.065*** 0.070*** Fellows*Exp>3   -0.105*** 
  (0.004) (0.004)   (0.009) (0.011)     (0.025) 

Class Average Measures 13 years 0.062*** 0.067*** TFA*Exp2   -0.004 
Other Ethnicity -0.177 -0.18   (0.009) (0.011)     (0.025) 
  (0.115) (0.115) 14 years 0.080*** 0.085*** TFA*Exp3   0.028 
Hispanic -0.182*** -0.183***   (0.010) (0.011)     (0.045) 
  (0.028) (0.028) 15 years 0.056*** 0.061*** TFA*Exp>3   -0.012 
Black -0.230*** -0.231***   (0.009) (0.011)     (0.045) 
  (0.026) (0.026) 16 years 0.054*** 0.059*** Temp*Exp2   -0.011 
Asian -0.061* -0.061*   (0.009) (0.011)     (0.011) 
  (0.033) (0.033) 17 years 0.053*** 0.058*** Temp*Exp3   -0.005 
English home 0.042** 0.042**   (0.010) (0.012)     (0.012) 
  (0.019) (0.019) 18 years 0.059*** 0.064*** Temp*Exp>3   -0.012 
Free lunch -0.057*** -0.057***   (0.011) (0.013)     (0.010) 
  (0.013) (0.013) 19 years 0.040*** 0.045*** Other*Exp2   0.02 
Lagged absent -0.010*** -0.010***   (0.012) (0.014)     (0.020) 
  (0.001) (0.001) 20 years 0.049*** 0.054*** Other*Exp3   0.021 
Lag suspended -0.078** -0.077**   (0.012) (0.014)     (0.022) 
  (0.033) (0.033) > 20 years 0.055*** 0.059*** Other*Exp>3   -0.003 
Lag score 0.154*** 0.153***   (0.007) (0.009)     (0.016) 
  (0.005) (0.005) Year  Grade 
Std. dev. score 0.006 0.006 2000 0.018*** 0.018*** 5 0.006 0.007 
  (0.008) (0.008)  (0.004) (0.004)  (0.005) (0.005) 
    2001 0.008* 0.008* 6 0.158*** 0.158*** 

Other  (0.004) (0.004)  (0.011) (0.011) 
Constant 0.321*** 0.324*** 2002 0.011*** 0.012*** 7 0.186*** 0.185*** 
  (0.029) (0.029)  (0.004) (0.004)  (0.011) (0.011) 
Observations 960,970 960970 2003 0.004 0.004 8 0.198*** 0.197*** 
R-squared 0.64 0.64   (0.004) (0.004)   (0.011) (0.011) 
Robust standard errors in parentheses.  * significant at 10%; ** significant at 5%; *** significant at 1%. Results for 
TFA in the third year should be interpreted with caution due to small sample sizes.  
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Table 5b:  Base Model Student Achievement for ELA with School Fixed Effects  
Student Measures Teacher Experience Teacher Pathway 

 Total Experience   Total Experience   Total Experience  
 Pathway By Path  Pathway By Path  Pathway By Path 
Lag score 0.606*** 0.606*** 2 years 0.030*** 0.033*** IE -0.005 0.012 
  (0.002) (0.002)   (0.005) (0.008)   (0.005) (0.014) 
Lag score sqrd -0.004*** -0.004*** 3 years 0.042*** 0.041*** Fellows -0.030*** -0.026*** 
  (0.001) (0.001)   (0.005) (0.008)   (0.007) (0.010) 
Female 0.058*** 0.058*** 4 years 0.041*** 0.047*** TFA -0.031*** -0.032** 
  (0.002) (0.002)   (0.006) (0.007)   (0.012) (0.015) 
Other Ethnicity -0.100*** -0.100*** 5 years 0.052*** 0.058*** Temporary -0.012*** -0.004 
  (0.012) (0.012)   (0.006) (0.008)   (0.004) (0.009) 
Asian 0.051*** 0.051*** 6 years 0.056*** 0.062*** Other -0.021*** -0.013 
  (0.004) (0.004)   (0.007) (0.008)   (0.007) (0.013) 
Hispanic -0.088*** -0.088*** 7 years 0.056*** 0.063*** IE*Exp2   -0.014 
  (0.003) (0.003)   (0.007) (0.008)     (0.021) 
Black -0.115*** -0.115*** 8 years 0.060*** 0.067*** IE*Exp3   -0.004 
  (0.003) (0.003)   (0.008) (0.009)     (0.024) 
English home -0.019*** -0.019*** 9 years 0.060*** 0.066*** IE*Exp>3   -0.02 
  (0.002) (0.002)   (0.008) (0.010)     (0.015) 
Free lunch -0.069*** -0.069*** 10 years 0.054*** 0.060*** Fellows*Exp2   -0.011 
  (0.002) (0.002)   (0.009) (0.010)     (0.014) 
Lagged absent -0.003*** -0.003*** 11 years 0.058*** 0.065*** Fellows*Exp3   0.051** 
  (0.000) (0.000)   (0.009) (0.010)     (0.025) 
Lag suspended -0.057*** -0.057*** 12 years 0.041*** 0.048*** Fellows*Exp>3   -0.038* 
  (0.005) (0.005)   (0.009) (0.010)     (0.021) 

Class Average Measures 13 years 0.060*** 0.067*** TFA*Exp2  0.009 
Other Ethnicity -0.280*** -0.280***   (0.009) (0.011)     (0.022) 
  (0.102)  (0.102) 14 years 0.051*** 0.058*** TFA*Exp3   0.008 
Hispanic -0.182*** -0.182***   (0.009) (0.011)     (0.042) 
  (0.026) (0.026) 15 years 0.059*** 0.065*** TFA*Exp>3   0.032 
Black -0.236*** -0.237***   (0.009) (0.011)     (0.044) 
  (0.027) (0.027) 16 years 0.073*** 0.079*** Temp*Exp2   -0.004 
Asian 0.047 0.047   (0.012) (0.013)     (0.011) 
  (0.031) (0.031) 17 years 0.056*** 0.062*** Temp*Exp3   -0.002 
English home 0.023 0.023   (0.012) (0.013)     (0.012) 
  (0.016) (0.016) 18 years 0.054*** 0.060*** Temp*Exp>3   -0.011 
Free lunch -0.075*** -0.075***   (0.012) (0.013)     (0.010) 
  (0.013) (0.013) 19 years 0.029** 0.035** Other*Exp2   0.001 
Lagged absent -0.008*** -0.008***   (0.013) (0.014)     (0.019) 
  (0.001) (0.001) 20 years 0.031** 0.037*** Other*Exp3   -0.009 
Lag suspended 0.001 0.001   (0.012) (0.013)     (0.023) 
  (0.031) (0.031) > 20 years 0.046*** 0.052*** Other*Exp>3   -0.011 
Lag score 0.199*** 0.199***   (0.007) (0.008)     (0.017) 
  (0.004) (0.004) Year  Grade 
Std. dev. score 0.020*** 0.020*** 2000 0.007* 0.008* 5 0.003 0.003 
  (0.007) (0.007)  (0.004) (0.004)  (0.004) (0.004) 
    2001 -0.004 -0.004 6 0.125*** 0.124*** 

Other  (0.004) (0.004)  (0.004) (0.011) 
Constant 0.315*** 0.310*** 2002 0.002 0.003 7 0.146*** 0.146*** 
  (0.027) (0.028)  (0.004) (0.004)  (0.010) (0.010) 
Observations 861,698 861698 2003 -0.003 -0.003 8 0.157*** 0.156*** 
R-squared 0.59 0.59   (0.004) (0.004)   (0.011) (0.011) 
Robust standard errors in parentheses.  * significant at 10%; ** significant at 5%; *** significant at 1%. Results for 
TFA in the third year should be interpreted with caution due to small sample sizes.  
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Table 6:  Effects of Pathway and Experience on Student Achievement by Grade  
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Based on estimates in Table 5.  Results for TFA in the third year should be interpreted with  
caution due to small sample sizes.   
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Table 7a:  Specifications checks on the Base Model for Math Achievement 

  Base Model <= 3 Years 
Experience  

Stud FE 
on Gains 

Schl/Year/
Grade FE Two Stage 2 Stage 

Exp<=3 
No Class 
Controls 

No Schl 
FE 

No Schl or 
Class 

IE -0.012** -0.028** -0.009 -0.011** -0.015** -0.032** -0.014** -0.013** -0.018*** 
  (0.005) (0.011) (0.006) (0.005) (0.006) (0.013) (0.006) (0.006) (0.007) 
Fellows -0.023*** -0.025*** -0.014 -0.030*** -0.025*** -0.031*** -0.025*** -0.015* -0.048*** 
  (0.008) (0.009) (0.009) (0.007) (0.009) (0.010) (0.008) (0.008) (0.009) 
TFA 0.007 -0.001 0.015 -0.005 -0.004 -0.011 0.006 0.002 -0.036** 
  (0.015) (0.016) (0.017) (0.015) (0.016) (0.018) (0.017) (0.016) (0.018) 
Temp -0.021*** -0.026*** -0.010** -0.017*** -0.023*** -0.034*** -0.034*** -0.022*** -0.049*** 
  (0.004) (0.006) (0.004) (0.004) (0.005) (0.007) (0.005) (0.004) (0.005) 
Other -0.021*** -0.025*** -0.018** -0.015** -0.026*** -0.039*** -0.027*** -0.021*** -0.036*** 

  (0.008) (0.010) (0.008) (0.007) (0.009) (0.012) (0.008) (0.008) (0.009) 

IE -0.014 -0.025 -0.026 -0.025* -0.029 -0.041** -0.013 -0.025 -0.035* 
  (0.017) (0.017) (0.021) (0.015) (0.019) (0.019) (0.017) (0.018) (0.018) 
Fellows -0.020* -0.031*** -0.01 -0.028*** -0.035*** -0.047*** -0.015 -0.015 -0.038*** 
  (0.011) (0.011) (0.012) (0.010) (0.012) (0.012) (0.011) (0.011) (0.011) 
TFA 0.009 -0.006 0.029 0.000 -0.009 -0.021 0.010 0.004 -0.032 
  (0.018) (0.019) (0.022) (0.018) (0.021) (0.022) (0.019) (0.020) (0.021) 
Temp -0.011 -0.018* -0.003 -0.012 -0.019* -0.030*** -0.008 -0.018* -0.026*** 
  (0.009) (0.009) (0.010) (0.008) (0.010) (0.011) (0.009) (0.009) (0.010) 
Other -0.023* -0.036*** -0.02 -0.020* -0.048*** -0.064*** -0.018 -0.028** -0.030** 
  (0.013) (0.013) (0.015) (0.012) (0.014) (0.015) (0.014) (0.013) (0.014) 
IE*E2 -0.014 -0.009 0.021 -0.019 0.012 0.017 -0.013 -0.01 -0.009 
  (0.023) (0.023) (0.027) (0.021) (0.025) (0.025) (0.023) (0.024) (0.025) 
IE*E3 -0.005 0.000 0.046 0.016 0.003 0.009 -0.004 0.01 0.018 
  (0.024) (0.024) (0.029) (0.022) (0.028) (0.028) (0.025) (0.027) (0.028) 
TF*E2 0.016 0.015 0.002 0.021 0.037** 0.035** 0.018 0.016 0.01 
  (0.016) (0.016) (0.019) (0.014) (0.017) (0.017) (0.016) (0.016) (0.017) 
TF*E3 0.02 0.014 0.050* -0.007 0.036 0.028 0.032 0.034 0.035 
  (0.023) (0.023) (0.027) (0.019) (0.024) (0.025) (0.023) (0.024) (0.024) 
TFA*E2 -0.004 0.000 -0.033 -0.007 0.004 0.007 0.000 -0.012 -0.008 
  (0.025) (0.024) (0.026) (0.026) (0.028) (0.028) (0.027) (0.027) (0.029) 
TFA*E3 0.028 0.046 0.032 -0.023 0.039 0.048 0.058 0.039 0.059 
  (0.045) (0.043) (0.042) (0.049) (0.047) (0.048) (0.046) (0.046) (0.048) 
Temp*E2 -0.011 -0.013 -0.007 0.003 -0.006 -0.007 -0.016 -0.011 -0.023** 
  (0.011) (0.011) (0.012) (0.010) (0.013) (0.013) (0.012) (0.011) (0.012) 
Temp*E3 -0.005 -0.01 -0.007 0.002 0.000 -0.003 -0.02 0.002 -0.018 
  (0.012) (0.012) (0.013) (0.011) (0.014) (0.014) (0.013) (0.013) (0.013) 
Other*E2 0.02 0.019 0.003 0.004 0.047* 0.053** 0.028 0.017 0.021 
  (0.020) (0.020) (0.022) (0.017) (0.025) (0.025) (0.022) (0.021) (0.023) 
Other*E3 0.021 0.022 0.018 0.036* 0.032 0.037 0.018 0.017 0.014 
  (0.022) (0.022) (0.023) (0.020) (0.023) (0.025) (0.023) (0.022) (0.024) 
N 960,970 320,503 960,970 960,970 960,970 320,503 960,970 960,970 960,970 

Models include all variables in Table 5.  Robust standard errors in parentheses.  * significant at 10%; ** significant 
at 5%; *** significant at 1%. Results for TFA in the third year should be interpreted with caution due to small 
sample sizes. 
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Table 7b:  Specifications checks on the Base Model for ELA Achievement 

  Gain as 
Outcome 

<= 3 Years 
Experience  

Stud FE 
on Gains 

Schl/Year/
Grade FE Two Stage 2 Stage 

Exp<=3 
No Class 
Controls 

No School 
FE 

No Schl or 
Class 

IE -0.005 0.00 0.002 -0.003 -0.003 -0.004 -0.010* -0.010* -0.023*** 
  (0.005) (0.010) (0.005) (0.004) (0.005) (0.010) (0.006) (0.005) (0.006) 
Fellows -0.030*** -0.022*** -0.016** -0.031*** -0.032*** -0.028*** -0.036*** -0.01 -0.061*** 
  (0.007) (0.008) (0.007) (0.006) (0.007) (0.009) (0.008) (0.008) (0.010) 
TFA -0.031*** -0.030** -0.031** -0.022* -0.033** -0.035** -0.033** -0.021* -0.081*** 
  (0.012) (0.013) (0.014) (0.012) (0.013) (0.014) (0.014) (0.012) (0.015) 
Temp -0.012*** -0.011** -0.002 -0.009*** -0.012*** -0.014** -0.025*** -0.006* -0.041*** 
  (0.004) (0.006) (0.004) (0.003) (0.004) (0.006) (0.004) (0.004) (0.004) 
Other -0.021*** -0.016* -0.008 -0.021*** -0.023*** -0.025** -0.030*** -0.014* -0.035*** 
  (0.007) (0.009) (0.008) (0.006) (0.008) (0.011) (0.008) (0.008) (0.010) 
IE 0.012 0.007 0.001 0.000 -0.001 -0.007 0.011 0.001 -0.012 
  (0.014) (0.014) (0.017) (0.013) (0.017) (0.017) (0.015) (0.014) (0.015) 
Fellows -0.026*** -0.027*** -0.013 -0.023*** -0.030*** -0.034*** -0.028*** -0.012 -0.055*** 
  (0.010) (0.010) (0.011) (0.009) (0.011) (0.011) (0.010) (0.010) (0.011) 
TFA -0.032** -0.039** -0.037** -0.029** -0.038** -0.045** -0.038** -0.025 -0.084*** 
  (0.015) (0.016) (0.017) (0.015) (0.017) (0.018) (0.017) (0.016) (0.021) 
Temp -0.004 -0.013 0.007 0.000 -0.010 -0.019* 0.000 -0.004 -0.023** 
  (0.009) (0.009) (0.010) (0.008) (0.010) (0.010) (0.010) (0.009) (0.010) 
Other -0.013 -0.015 -0.025 -0.008 -0.021 -0.026* -0.016 -0.014 -0.033** 
  (0.013) (0.013) (0.016) (0.011) (0.015) (0.015) (0.015) (0.014) (0.017) 
IE*E2 -0.014 -0.013 -0.008 -0.005 0.002 0.001 -0.017 0.000 -0.01 
  (0.021) (0.021) (0.026) (0.019) -0.023 -0.024 (0.023) (0.021) (0.023) 
IE*E3 -0.004 -0.007 0.004 -0.006 0.008 0.008 -0.015 0.005 0.002 
  (0.024) (0.024) (0.025) (0.020) -0.026 -0.026 (0.026) (0.024) (0.026) 
TF*E2 -0.011 -0.005 -0.013 -0.009 -0.003 0.002 -0.008 -0.009 -0.018 
  (0.014) (0.014) (0.016) (0.012) -0.015 -0.016 (0.015) (0.014) (0.016) 
TF*E3 0.051** 0.056** 0.031 0.009 0.035* 0.038* 0.058** 0.068** 0.073** 
  (0.025) (0.023) (0.028) (0.018) -0.021 -0.021 (0.027) (0.028) (0.036) 
TFA*E2 0.009 0.021 0.000 0.025 0.014 0.026 0.019 0.000 -0.005 
  (0.022) (0.022) (0.028) (0.022) -0.023 -0.024 (0.026) (0.023) (0.028) 
TFA*E3 0.008 0.027 0.004 0.016 -0.004 0.020 0.035 0.022 0.031 
  (0.042) (0.040) (0.043) (0.039) -0.044 -0.045 (0.053) (0.041) (0.053) 
Temp*E2 -0.004 0.000 -0.009 0.003 0.007 0.01 -0.011 -0.007 -0.015 
  (0.011) (0.011) (0.013) (0.010) -0.013 -0.013 (0.013) (0.012) (0.013) 
Temp*E3 -0.002 0.003 -0.008 -0.008 0.000 0.002 -0.018 0.005 -0.013 
  (0.012) (0.012) (0.014) (0.011) -0.013 -0.013 (0.013) (0.012) (0.014) 
Other*E2 0.001 0.002 0.034 -0.029* 0.003 0.009 0.01 0.003 0.008 
  (0.019) (0.018) (0.023) (0.017) -0.021 -0.021 (0.021) (0.020) (0.023) 
Other*E3 -0.009 -0.010 0.020 -0.013 -0.015 -0.014 0.003 -0.010 -0.001 
  (0.023) (0.023) (0.028) (0.020) -0.025 -0.025 (0.025) (0.024) (0.026) 
N 861,698 300,156 861,698 861,698 861,698 300,156 861,698 861,698 861,698 

Models include all variables in Table 5.  Robust standard errors in parentheses.  * significant at 10%; ** significant 
at 5%; *** significant at 1%. Results for TFA in the third year should be interpreted with caution due to small 
sample sizes. 
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Table 8: Effects of Pathway and Experience on Student Achievement by Grade  
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Models include all variables in Table 5 and include the sample identified in the table.  All significance tests are relative 
to College Recommended teachers with the same years of experience.  * significant at 10%; ** significant at 5%; *** 
significant at 1%. Results for TFA in the third year should be interpreted with caution due to small sample sizes.
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Table 9:  Cumulative Teacher Attrition Rates by Pathway for Elementary, Middle  

and Junior High School Teachers New York City from 2000 to 2004 
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