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Abstract
Teacher retention is an increasingly important issue in urban school districts, but is also of concern in rural and other school districts that are financially challenged. Using the universe of professional personnel data in Pennsylvania for 1990-2005, patterns of voluntary and involuntary withdrawal are measured by labor market area for classroom teachers and administrators. Substantial variation in withdrawal rates are observed across local education agencies and by type of local education agency at a moment in time, and across time. Regional differences in withdrawal rates among Metropolitan Statistical Areas are also evident.

Multinomial logistic models of the withdrawal decision for school administrators, teachers, and school coordinators are estimated for school year 2004.  The effects of salary, experience, demographics, and school district work environment variables on individual level voluntary, involuntary, and resignation/termination decisions compared to working are reported as well. Generally, higher student achievement at the building level encourages professional personnel to remain working. At the district level, various measures of student achievement are adversely affected by total withdrawal rates, and the estimated elasticities of these effects are generally quite large-varying between 1.1 and 5.2.  

Large differences among ethnic groups are found in the various multinomial logit models of voluntary and involuntary withdrawal.

1.0 Introduction
     Increasingly, student and teacher mobility are being found to adversely affect student achievement.  Students, especially younger students
, who move repeatedly within a school year are often bewildered by new classroom settings, and find themselves out of sync with the new learning environment. In order to stabilize the learning environment for mobile students, some districts are standardizing curricula within time so that there is continuity in content for mobile students who move within the same district. 

    There is a rich research literature that deals with various aspects of teacher and administrator mobility, and we do not attempt to discuss them in their entirety.
 There is substantial evidence that teacher withdrawal across age is U-shaped, and that more academically prepared teachers, holding other things constant, are more likely to withdraw from teaching within the first several years.
 There is further evidence that initial salary can affect teacher retention, especially in the early years of a teaching career. Much of what is known about voluntary and involuntary teacher withdrawal is based on national surveys of teachers performed by the National Center for Educational Statistics through its Schools and Staffing Survey (SASS) and the subsequent Teacher Follow-up Study (TFS). 
    Major reasons for leaving teaching entirely typically include teacher retirement, pursuit of a financially more rewarding career, childbearing and childrearing, and other reasons. Analysis of teacher explanations for withdrawing often focuses on teacher dissatisfaction with the school administrative environment. Most studies of teacher mobility or teacher turnover focus on relatively short periods of time and focus on voluntary forms of withdrawal. An examination of the research literature shows that rather less is known about involuntary withdrawal such as revocation of a teaching certificate, disciplinary action or death. 

    Our purpose below is to examine teacher withdrawal and turnover within one state over a long period of time to ascertain if there is measurable periodicity in voluntary and involuntary withdrawals of teachers and administrators, and to take advantage of having access to the universe of state professional personnel records over a fairly long period of time: 1990-2006.

     Given the relatively unique nature of the data available, we pursue a frankly empirical approach and seek to answer the following research questions:

1. Which is more important over time: voluntary withdrawal or involuntary withdrawal? 
2. How do withdrawal rates for teachers and administrators compare?
3. Are there regional (MSA) patterns of voluntary and involuntary withdrawals? 
4. Are there differences among teacher/administrator assignment/certification areas of voluntary and involuntary withdrawal?
5. What role do ethnicity, gender, experience, salary, relative salary, and school conditions play in impacting voluntary and involuntary decisions to withdraw from teaching and administration compared to continuing to work?

2.0 Data and Methodology

Each fall, the Pennsylvania Department of Education elicits from its Local Education Agencies (LEAs) the list of employed professional personnel during the current school year, and also the withdrawals of any professional personnel for the prior school year. Thus, during the fall of school year 2006-7, school districts report who continues to be employed, and who is no longer employed. We attribute withdrawals that are reported in 2006-7 to the prior school year (2005-6), since the decision to leave a LEA by say a school teacher is usually made in the Spring of the prior year, and the decision to furlough or terminate a teacher for cause is also usually reached during the Spring of the prior year. Additions or new hires of professional personnel are usually made during the summer or close of the prior year, although actual salary and the employment contract typically begin on or after July 1, 2006 for school year 2006-7.
The information collected by the above process is included in the Common Core of Data, which is transmitted annually to the U.S. Department of Education and National Center for Education Statistics, and authorized by section 402(b) of the National Education Statistics Act of 1994.  Aggregated data is also included in the Pennsylvania System of School Assessment (PSSA) School Profiles which is Pennsylvania’s standardized student achievement tests. The personnel data is also provided to Standard and Poor’s School Evaluation Services (SES). 
This project obtained the Pennsylvania Professional Personnel Files for 1990-2006 and the related Termination Files for 1990-2004 under signed confidentiality agreements. 

Up until 1990, the Pennsylvania Department of Education identified 13 different reasons why a person might leave a school district. Subsequently, PDE collapsed the categorizations and added several new ones dealing with disciplinary action and certificate revocation.
Table 1 displays the pre-1990 withdrawal classifications, withdrawal counts, and withdrawal rates for professional personnel for school year 1988-9. The total rate of withdrawal was 5.3%, and the rate of withdrawal for classroom teachers was 4.2%. Retirement was the largest type of withdrawal, with the retirement rate for classroom teachers in 1988-9 at 1.5%. As we shall see, the number of withdrawals of professional personnel has slowly climbed in Pennsylvania, and retirement continues to be the most sizeable type of withdrawal.
Table 1

Withdrawals from Pennsylvania LEAs

School Year 1988-9

	Type of Withdrawal
	1988-9

	
	Withdrawals
	Rate of

Withdrawal
	Rate of

Withdrawal

	
	Total

Professional Personnel
	Total

Teachers
	
	

	
	
	
	Total
	Teachers

	Moved to another School District
	810
	499
	0.7%
	0.4%

	Moved to Non-Pa. School District
	160
	120
	0.1%
	0.1%

	Moved to Private Sector
	85
	59
	0.1%
	0.1%

	Replaced
	864
	675
	0.7%
	0.6%

	Laid Off
	222
	174
	0.2%
	0.2%

	Returned to College
	64
	51
	0.1%
	0.0%

	Marriage/Maternity
	348
	302
	0.3%
	0.3%

	Move to Private Industry
	183
	138
	0.1%
	0.1%

	Move due to Spouse
	251
	209
	0.2%
	0.2%

	Retirement
	2,294
	1,719
	1.9%
	1.5%

	Illness
	27
	21
	0.0%
	0.0%

	Death
	155
	125
	0.1%
	0.1%

	Other /Unknown
	1,112
	806
	0.9%
	0.7%

	Total Withdrawals
	6,575
	4,898
	5.3%
	4.2%

	
	
	
	
	

	Total Professional Personnel 

1988-9
	123,044
	115,918
	
	


Table 2 displays the current system of withdrawal classification employed by the Pennsylvania Department of Education. The last column provides our interpretation of whether the measured termination was voluntary or involuntary. Note that where there is ambiguity-the termination could be due to a decision by the teacher or by the school district or both-we have interpreted the state coding as “mixed.” 

3.0 Measurement of Withdrawals over Time
We examine here withdrawals over time, and differentiate between voluntary and involuntary withdrawals. 

3.1 Statewide Patterns
Table 2
Pennsylvania

Termination/Withdrawal Codes

	State
Termination
Code
	Definition
	Interpretation of
Withdrawal Decision

Voluntary/Involuntary

	1
	Resigned/Terminated Remained in Education
	Mixed

	2
	Resigned/Terminated Left Education
	Mixed

	3
	Furloughed/Laid Off
	Involuntary

	4
	State/Local Disciplinary Action
	Involuntary

	5
	Certificate Revoked/Suspended
	Involuntary

	6
	Retired
	Voluntary

	7
	Death/Illness
	Involuntary

	8
	Other
	Mixed

	14
	 Disciplinary Action/Certificate Revocation
	Involuntary




     Compared to the 6,575 total withdrawals observed in 1988-9, it is evident that they have risen from 4,452 in 1990-1 to 11,640 in 2004-5 (See Table 3). The median total number of withdrawals during this period was 8,078. Retirements displayed considerable volatility and were the most numerous annually. In 1993-4 only 947 professional personnel retired, while in 1992-3 6,691 retired.
 The second largest category of withdrawal entailed leaving a LEA but remaining in education. This could involve moving to another LEA or private or parochial school. Layoffs and disciplinary action were relatively infrequent. Over the 1990-2004 periods, the median number of layoffs was 70. State disciplinary action seems to have become more prominent since 2000-1 when triple digits of professional personnel were acted upon by the state or local districts. 
      The absolute number of withdrawals can be put in perspective by comparing them to the total number of professional personnel in that year and the construction of various withdrawal rates. Table 4 shows these withdrawal rates. The median total withdrawal rate was 6.2% over the study period and varied from a low of 3.9% in 1990-1 to a high of 8.6% in 2004-5. Retirement rates varied from a low of 0.8% in 1992-3 to a high of 3.97% in 2004-5. 
     We can restate these withdrawals in terms of the decision classification indicated in Table 2, and a somewhat different temporal pattern emerges. Table 5 combines the absolute numbers of withdrawals into “Mixed,” “Involuntary”, “Voluntary”, and “Total” rates of withdrawal, and states them as index numbers with 1990 equal to 1.0. We see that withdrawals that might be explained by individual or district decision making have grown in a secular manner, especially since the late 1990’s. By contrast, the rate of involuntary withdrawal fell off since 1991, reaching a minimum in 1997-8, and then slowly grew back to essentially the 1990 level in 2004-5. Since the voluntary category is just the rate of retirement, it displays the periodicity noted in Table 4. Figure 1 graphically depicts the data in Table 5.

3.2 Regional Patterns of Total Professional Personnel Withdrawal
     Early research on the market for Pennsylvania classroom teachers has found that the market for teachers is regional in nature.
 Typically, newly employed classroom teachers live about 60 to 75 miles from where they were trained. Accordingly, we examine total professional personnel withdrawal rates by labor market or Metropolitan Statistical Area (MSA). Pennsylvania has 15 distinct MSAs and a non-MSA or rural component. Table 6 displays the median total withdrawal rate; this median rate is calculated across the LEA’s in each MSA. It is evident each year that there is considerable variability in withdrawal rates. For example, in 1990-1, the lowest regional withdrawal rate was in the Sharon MSA at 1.8%, while the highest withdrawal rate in the same year was in the Harrisburg MSA at 3.8%, more than twice as large as that in Sharon. By 2004, the Philadelphia MSA displayed a withdrawal rate of 13.0% as contrasted to the lowest, Altoona at 4.7%. Examination of LEA by LEA withdrawal rates indicates that the advent of charter schools explains some of the higher median withdrawal rates. What is evident from Table 6 is that state level total withdrawal rates mask regional variability. Undoubtedly, LEAs that are experiencing 8-10% withdrawals must be heavily engaged in personnel decisions, and should be engaged in careful recruitment and selection decisions as well. 
3.3 Withdrawal Rates by Major Professional Activity

     We now turn to the assignment/certification area of withdrawal. Table 7 displays by type of withdrawal the average withdrawal rate across 1990-2004. It is defined as the sum of the number of withdrawals divided by the sum of the number employed during the period 1990-2004, and can be interpreted as the odds that a particular type of education professional will depart in any year. Again, by disaggregating we see that the odds of average withdrawal rates are high, from a low of 4.4% for Early Childhood, to a high of 8.64% for Administrative/Supervisory personnel. Finding 8.6% of a LEA’s middle and senior management each year must prove challenging to the superintendent and elected board directors. Over the period 1990-2004, retirement rates were highest, over 3.0% for Administrative/Supervisory, Biology, Business Education, Coordinator Services, Driver Education, English, General Science, Mathematics, Home Economics, Industrial Arts, Other Science, Other Languages, Social Studies, Visually Impaired and Vocational Education. Most of these categories are at the secondary level in Pennsylvania. 
Table 3
Types of Withdrawals at End of Year

For Pennsylvania Professional Personnel
	School

Year
	1

Resigned/
Terminated

Remained

In  Education
	2

Resigned/
Terminated

Left

Education
	3

Laid

Off
	4

State/Local

Disciplinary

Action
	5

Certificate

Revocation
	6

Retire
	7

Death/

Illness
	8

Other
	14

Discipline/

Revocation
	Total

	1990-1
	846
	356
	266
	20
	8
	2,292
	121
	542
	NA
	4,452

	1991-2
	858
	396
	299
	20
	9
	2,387
	138
	449
	NA
	4,556

	1992-3
	1,096
	383
	70
	21
	6
	6,691
	132
	431
	NA
	8,829

	1993-4
	858
	406
	69
	27
	7
	947
	139
	522
	NA
	2,975

	1994-5
	1,187
	453
	73
	32
	29
	1,769
	143
	511
	NA
	4,198

	1995-6
	1,142
	521
	71
	29
	37
	3,343
	148
	456
	NA
	5,746

	1996-7
	1,529
	552
	28
	42
	22
	5,140
	141
	625
	NA
	8,078

	1997-8
	1,841
	686
	35
	24
	22
	3,151
	131
	619
	NA
	6,509

	1998-9
	2,640
	761
	17
	28
	4
	6,037
	156
	1,033
	NA
	10,675

	1999-0
	2,521
	886
	47
	59
	2
	2,125
	138
	1,295
	NA
	7,073

	2000-1
	2,662
	1,000
	54
	118
	3
	3,204
	145
	1,236
	NA
	8,422

	2001-2
	2,860
	1,082
	98
	227
	2
	4,691
	164
	1,314
	NA
	10,438

	2002-3
	2,822
	1,075
	90
	36
	8
	4,207
	141
	1,359
	NA
	9,737

	2003-4
	3,462
	994
	49
	27
	2
	5,212
	138
	852
	NA
	10,736

	2004-5
	3,725
	1,588
	186
	NA
	NA
	5,364
	145
	458
	175
	11,640

	Median
	1,841
	686
	70
	28
	7
	3,343
	141
	619
	NA
	8,078


Source: Authors’ tabulations of Pennsylvania Professional Personnel Files. 

Table 4
Types of Withdrawal Rates at End of Year

For Pennsylvania Professional Personnel
	School

Year
	1

Resigned/

Terminated

Remained

In  Education
	2

Resigned/

Terminated

Left

Education
	3

Laid

Off
	4

State/Local

Disciplinary

Action
	5

Certificate

Revocation
	6

Retire
	7

Death/

Illness
	8

Other
	14

Discipline/

Revocation
	Total

	1990-1
	0.742%
	0.312%
	0.234%
	0.018%
	0.007%
	2.009%
	0.106%
	0.475%
	NA
	3.903%

	1991-2
	0.753%
	0.347%
	0.262%
	0.017%
	0.008%
	2.094%
	0.121%
	0.394%
	NA
	3.996%

	1992-3
	0.945%
	0.330%
	0.061%
	0.018%
	0.005%
	5.768%
	0.113%
	0.371%
	NA
	7.612%

	1993-4
	0.747%
	0.353%
	0.060%
	0.023%
	0.006%
	0.824%
	0.121%
	0.454%
	NA
	2.589%

	1994-5
	1.010%
	0.386%
	0.062%
	0.027%
	0.025%
	1.505%
	0.122%
	0.435%
	NA
	3.573%

	1995-6
	0.943%
	0.430%
	0.059%
	0.024%
	0.031%
	2.760%
	0.122%
	0.376%
	NA
	4.745%

	1996-7
	1.230%
	0.444%
	0.023%
	0.034%
	0.018%
	4.136%
	0.113%
	0.503%
	NA
	6.501%

	1997-8
	1.439%
	0.536%
	0.028%
	0.019%
	0.017%
	2.462%
	0.102%
	0.484%
	NA
	5.087%

	1998-9
	2.050%
	0.591%
	0.013%
	0.022%
	0.003%
	4.689%
	0.121%
	0.802%
	NA
	8.291%

	1999-2000
	1.865%
	0.656%
	0.035%
	0.044%
	0.001%
	1.573%
	0.102%
	0.958%
	NA
	5.234%

	2000-1
	1.974%
	0.742%
	0.040%
	0.088%
	0.002%
	2.376%
	0.108%
	0.916%
	NA
	6.245%

	2001-2
	2.070%
	0.783%
	0.071%
	0.164%
	0.001%
	3.395%
	0.119%
	0.951%
	NA
	7.555%

	2002-3
	2.130%
	0.812%
	0.068%
	0.027%
	0.006%
	3.177%
	0.107%
	1.026%
	NA
	7.352%

	2003-4
	2.600%
	0.746%
	0.037%
	0.020%
	0.002%
	3.914%
	0.104%
	0.640%
	NA
	8.062%

	2004-5
	2.760%
	1.176%
	0.138%
	NA
	NA
	3.974%
	0.107%
	0.340%
	0.130%
	8.624%

	Median
	1.439%
	0.536%
	0.060%
	0.023%
	0.006%
	2.760%
	0.113%
	0.484%
	.130%
	6.245%


Source: Authors’ tabulations of Professional Personnel Files. 

Note: Rate of Withdrawal is ratio of withdrawals statewide to total professional personnel employment in year.
Table 5
Pennsylvania Professional Personnel

Withdrawal Rates by Type of Decision

as Index Numbers 1990=1.0
	Year
	Rate of Mixed

Withdrawal

Decision
	Rate of Involuntary

Withdrawal

Decision
	Rate of Voluntary

Withdrawal

Decision 
	Rate of Withdrawal Decision Total

	1990
	1.000
	1.000
	1.000
	1.000

	1991
	0.977
	1.118
	1.042
	1.024

	1992
	1.077
	0.540
	2.871
	1.950

	1993
	1.016
	0.575
	0.410
	0.663

	1994
	1.198
	0.647
	0.749
	0.915

	1995
	1.144
	0.647
	1.374
	1.216

	1996
	1.424
	0.515
	2.059
	1.666

	1997
	1.608
	0.455
	1.225
	1.303

	1998
	2.252
	0.436
	2.334
	2.124

	1999
	2.275
	0.499
	0.783
	1.341

	2000
	2.375
	0.652
	1.183
	1.600

	2001
	2.488
	0.973
	1.690
	1.936

	2002
	2.595
	0.570
	1.581
	1.884

	2003
	2.607
	0.447
	1.948
	2.066

	2004
	2.797
	1.027
	1.978
	2.210


                               Note: “Mixed” is withdrawal codes 1, 2, 8 and 14 from Table 2;   

                               “Involuntary” is withdrawal codes 4,5,6,7, and 14 from Table 2;

                               “Voluntary” is withdrawal code 6 from Table 2.  
Figure 1

Mixed, Involuntary, Voluntary, and Total Withdrawal Rates

In Pennsylvania: 1990=1.0
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Table 6
Median Total Withdrawal Rates

By MSA and Year for

Pennsylvania LEAs

	   MSA        
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Allentown     
	2.9%
	2.9%
	3.2%
	5.9%
	4.4%
	3.4%
	4.9%
	5.2%
	4.5%
	6.1%
	5.0%
	4.3%
	7.3%
	7.9%
	8.4%

	Altoona       
	1.9%
	10.1%
	4.0%
	5.0%
	2.8%
	4.3%
	2.2%
	3.6%
	2.9%
	9.5%
	2.5%
	3.1%
	4.4%
	4.5%
	4.7%

	Erie          
	2.5%
	2.3%
	3.1%
	6.2%
	3.2%
	1.5%
	3.1%
	4.8%
	3.3%
	6.4%
	3.5%
	4.3%
	5.4%
	5.8%
	6.5%

	Harrisburg    
	3.8%
	2.7%
	4.0%
	6.3%
	2.9%
	3.5%
	3.8%
	5.2%
	5.3%
	6.7%
	4.8%
	4.4%
	5.8%
	6.1%
	6.9%

	Johnstown     
	3.6%
	4.2%
	5.9%
	5.0%
	2.1%
	2.7%
	2.4%
	3.9%
	4.0%
	5.6%
	3.3%
	4.1%
	3.6%
	3.4%
	6.5%

	Lancaster     
	3.2%
	3.9%
	4.9%
	5.6%
	2.8%
	3.0%
	3.4%
	5.7%
	4.5%
	7.4%
	4.5%
	5.4%
	6.2%
	5.6%
	8.1%

	Scranton      
	2.3%
	3.1%
	2.4%
	3.7%
	2.1%
	3.2%
	3.4%
	4.0%
	3.2%
	5.6%
	2.7%
	4.7%
	5.3%
	6.5%
	7.1%

	   Philadelphia  
	3.1%
	2.6%
	3.6%
	5.9%
	2.9%
	4.1%
	4.6%
	6.6%
	6.6%
	9.7%
	9.1%
	8.3%
	10.4%
	9.7%
	13.0%

	Pittsburgh    
	2.7%
	3.3%
	2.5%
	5.1%
	2.4%
	3.0%
	3.5%
	4.6%
	5.0%
	7.1%
	3.4%
	4.6%
	5.8%
	5.5%
	6.1%

	Reading       
	2.7%
	4.1%
	6.7%
	5.9%
	4.1%
	3.7%
	3.8%
	5.7%
	4.9%
	6.7%
	4.4%
	4.8%
	6.6%
	5.6%
	7.2%

	Sharon        
	1.8%
	3.6%
	2.1%
	8.1%
	2.9%
	4.7%
	3.8%
	5.9%
	4.0%
	8.9%
	2.3%
	1.8%
	5.3%
	2.1%
	4.9%

	State College 
	2.5%
	3.9%
	3.0%
	7.2%
	2.0%
	3.8%
	3.6%
	6.1%
	5.9%
	14.5%
	12.1%
	6.3%
	8.5%
	11.3%
	8.1%

	   Williamsport  
	2.3%
	5.7%
	2.9%
	7.5%
	2.1%
	2.5%
	3.4%
	5.8%
	2.6%
	6.6%
	6.5%
	4.3%
	5.1%
	4.9%
	6.3%

	York          
	4.2%
	4.1%
	2.7%
	6.7%
	2.8%
	4.1%
	4.7%
	5.5%
	6.3%
	9.0%
	5.5%
	7.8%
	6.5%
	6.1%
	8.1%

	Beaver        
	3.5%
	4.0%
	3.6%
	8.4%
	3.0%
	2.6%
	3.4%
	5.6%
	4.5%
	6.9%
	3.0%
	4.0%
	5.9%
	4.3%
	7.7%

	Non MSA        
	2.9%
	3.4%
	3.1%
	5.7%
	2.7%
	2.6%
	3.2%
	4.3%
	4.1%
	6.4%
	3.8%
	4.0%
	4.6%
	5.1%
	5.9%


Source: Authors’ tabulations of Professional Personnel Files. 

Note: Rate of Withdrawal is ratio of withdrawals to total professional personnel employment in year.
           Median is calculated across LEAs in each MSA 

Table 7
Average Withdrawal Rates by Major Teaching/Administrative Assignment
in Pennsylvania: 1990-2004

	
	1
	2
	3
	4
	5
	6
	7
	8
	14
	Total

	Major
Assignment
	Resigned/

Terminated

Remained

In  Education
	Resigned/

Terminated

Left

Education
	Laid

Off
	State/Local

Disciplinary

Action
	Cert
Revoc
	Retire
	Death/

Illness
	8

Other
	14

Discipline/

Revocation
	Total

	             Adm/Supervisory  
	3.58%
	0.30%
	0.03%
	0.01%
	.
	4.30%
	0.14%
	0.28%
	.
	8.64%

	Agriculture      
	2.22%
	1.13%
	0.20%
	0.28%
	.
	2.13%
	0.25%
	0.76%
	.
	6.69%

	Alternative Educ 
	3.77%
	0.99%
	0.30%
	.
	.
	0.86%
	0.21%
	0.34%
	.
	6.48%

	Art              
	1.07%
	0.49%
	0.10%
	0.03%
	0.00%
	2.56%
	0.09%
	0.45%
	.
	4.79%

	Biology          
	1.57%
	0.61%
	0.07%
	0.05%
	0.01%
	3.32%
	0.10%
	0.51%
	.
	6.23%

	Business Educ 
	1.50%
	0.58%
	0.26%
	0.03%
	0.00%
	4.00%
	0.10%
	0.34%
	.
	6.82%

	Chemistry        
	2.28%
	0.63%
	0.07%
	0.03%
	0.01%
	2.98%
	0.18%
	0.35%
	.
	6.54%

	Coordinate Servi 
	1.54%
	0.51%
	0.06%
	0.01%
	0.00%
	3.38%
	0.12%
	0.34%
	.
	5.96%

	Driver Education 
	0.79%
	0.15%
	.
	.
	0.02%
	5.05%
	0.09%
	0.16%
	0.00%
	6.29%

	Early Childhood  
	0.78%
	0.60%
	0.05%
	0.02%
	0.00%
	1.58%
	0.07%
	1.23%
	0.06%
	4.40%

	Earth/Space      
	1.63%
	0.57%
	0.05%
	.
	0.01%
	2.62%
	0.11%
	0.24%
	.
	5.27%

	Engl as a 2nd Lang 
	1.74%
	0.74%
	0.09%
	0.08%
	0.02%
	1.57%
	0.08%
	1.29%
	.
	5.63%

	English          
	1.56%
	0.63%
	0.08%
	0.02%
	0.00%
	3.28%
	0.12%
	0.41%
	0.02%
	6.12%

	French           
	2.02%
	0.64%
	0.10%
	.
	.
	2.87%
	0.14%
	0.49%
	.
	6.25%

	General Elem 
	0.93%
	0.50%
	0.03%
	0.04%
	0.01%
	2.61%
	0.09%
	0.65%
	0.01%
	4.88%

	General Science  
	1.56%
	0.56%
	0.06%
	0.03%
	0.01%
	3.63%
	0.11%
	0.48%
	.
	6.45%

	German           
	2.32%
	0.70%
	0.07%
	.
	.
	2.77%
	0.16%
	0.44%
	.
	6.46%

	Gifted           
	1.31%
	0.49%
	0.05%
	.
	.
	2.84%
	0.12%
	0.16%
	.
	4.97%

	Health/Phys Educ 
	0.98%
	0.32%
	0.07%
	0.02%
	0.01%
	2.80%
	0.08%
	0.39%
	0.01%
	4.69%

	Hearing Impaired 
	1.71%
	0.50%
	.
	.
	.
	2.20%
	.
	0.83%
	0.69%
	5.52%

	Home Economics   
	1.27%
	0.41%
	0.22%
	.
	.
	2.97%
	0.11%
	0.32%
	.
	5.31%

	Industrial Arts  
	1.48%
	0.37%
	0.16%
	0.04%
	.
	3.54%
	0.11%
	0.21%
	.
	5.91%

	Mathematics      
	1.73%
	0.63%
	0.06%
	0.04%
	0.00%
	3.06%
	0.08%
	0.44%
	0.01%
	6.06%

	Mental/Phy/Hand 
	2.59%
	0.73%
	0.04%
	0.04%
	0.01%
	1.28%
	0.11%
	0.70%
	0.01%
	5.52%

	Music            
	1.77%
	0.68%
	0.09%
	0.03%
	0.01%
	2.39%
	0.11%
	0.43%
	.
	5.51%

	Other Languages  
	2.09%
	1.16%
	.
	.
	.
	3.28%
	0.08%
	0.52%
	.
	7.30%

	Other Science    
	1.99%
	0.70%
	.
	.
	.
	3.21%
	.
	0.51%
	.
	6.86%

	Physics          
	2.35%
	0.53%
	.
	0.06%
	.
	2.92%
	0.14%
	0.35%
	.
	6.38%

	Reading Specialist
	1.15%
	0.41%
	0.05%
	0.01%
	.
	2.65%
	0.11%
	0.26%
	.
	4.65%

	Social Studies   
	1.34%
	0.47%
	0.06%
	0.02%
	0.01%
	3.80%
	0.14%
	0.31%
	0.01%
	6.15%

	Spanish          
	2.46%
	0.94%
	0.07%
	0.03%
	.
	2.10%
	0.07%
	0.72%
	.
	6.42%

	Speech/Lang Imp
	1.98%
	0.61%
	.
	.
	.
	1.19%
	0.05%
	0.36%
	.
	4.25%

	Visually Impaired
	1.02%
	.
	.
	.
	.
	3.19%
	0.35%
	.
	.
	5.00%

	Voc Education
	1.33%
	1.21%
	0.38%
	0.06%
	0.04%
	3.51%
	0.18%
	0.49%
	.
	7.19%

	Vocational Health
	1.40%
	2.85%
	0.25%
	.
	.
	2.57%
	0.13%
	0.88%
	.
	8.13%


Source: Authors’ tabulations of Professional Personnel Files. Note: Rate of Withdrawal is ratio of withdrawals to total professional personnel employment in year. Cells with fewer than 5 withdrawals are suppressed for confidentiality reasons.

Table 8
Means and Standard Deviations

of 2004 Data Used to Estimate Multinomial 

Logit Model of Withdrawal/Work Decision 
	  Variable  
	N
	          Mean  
	      Std Dev 
	Coefficient of Variation

	Other Ethnicity
	140,993
	0.0129
	0.1044
	807.9560

	Black
	140,993
	0.0543
	0.2094
	385.8441

	Sex  (Male=1)
	140,993
	0.3055
	0.4258
	139.3579

	Experience
	140,993
	15.2713
	10.0602
	65.8766

	Experience2
	140,993
	351.6695
	369.8110
	105.1587

	MA Degree
	140,993
	0.4753
	0.4616
	97.1216

	10 Years Exp.
	140,993
	0.5884
	0.4549
	77.3007

	Salary
	140,993
	$54,534
	$14,821.
	27.1779

	Relative Salary
	140,939
	1.3544
	0.4647
	34.3101

	PSSA 2004 (Average of Math and Reading)
	140,993
	1357.0200
	103.1662
	7.6024


3.4 Statistical Exploration of the Withdrawal Decision
     Access to individual level professional personnel data that includes information on ethnicity, gender, years of professional experience, education level, and salary permits the estimation of multinomial models of employment choice. To measure cost of living and social standing, we compare each professional personnel’s salary to the median taxable income tabulated by school district, and publicly reported by the Pennsylvania Department of Revenue. Both the personnel data and the median taxable income refer to 2004. To capture possible working conditions that may not be captured by salary, we include the 2004 mean standardized test score at the building level for grades 5, 8 or 11; the average is the mean of the math and reading scores per grade. 

     Table 8 displays the means and standard deviations of the data to be used to explain the withdrawal decision in 2004. Non-whites constituted 6.6% of the 140,993 professional personnel in 2004, and males were 30.6% of the total. The universe of professional personnel averaged 15.3 years of overall experience, and 47% held a master’s degree. Mean salary was $54,534, and compared to district salary, relative salary had a mean of 1.35 with a standard deviation of 0.467. Note that the student test score used is the average of the grade specific math and reading score.
 Since professional personnel may vest after 10 years of contributions, we calculate a dummy variable equal to 1 if the person had such years of experience. Finally, we shall include a squared term for years of professional experience as it was found by Furgeson, Strauss, and Vogt (2006) to improve the fit of logit equations that explain teacher retirement.
      Since there are three types of withdrawal decisions being modeled here, mixed, involuntary, and voluntary, as well as remaining at work, there are 4 classes of which only 3 are independent classifications. To aid interpretation, we estimate the logit equations with working as the reference category. Accordingly, the logit estimates should be interpreted as the effect of the explanatory variable relative to the decision to continue working.     

     Table 9 shows the estimation results, and also the transformation of the coefficients into elasticities. Recall that in the case of dummy or dichotomous variables, the coefficient is the relative percentage effect on the relative odds of withdrawing compared to working, and as we shall see can be quite large.

     The first panel reports the “mixed” vs. work equation. The measures of ethnicity display quite large effects. If one is Black, holding all else constant, the relative chances of withdrawing for mixed reasons are 48% higher compared to being white, the omitted category. The other ethnicity category displays the same relatively large effect, 38% compared to being white. Having a MA degree also increases the relatives substantially of withdrawing for mixed reasons compared to whites. Being in a position to vest increases the odds of withdrawing by about 15% compared to working and compared to whites. 

     The continuous measures of experience, working conditions, compensation, relative compensation and the average test scores of students operate in the expected directions. A 1.0% increase in LEA specific experience is associated with a 1.1% reduction in the relative odds of withdrawing for mixed reasons compared to continuing to work. A 1.0% higher salary is associated with a 0.77% reduction in the relative odds of withdrawing, while a 1.0% increase in the relative salary of a teacher reduces the relative odds of withdrawing by 0.5%. Higher student test scores have very large effects. A 1.0% improvement in average PSSA scores is associated with a 4.5% reduction in the odds of withdrawing for mixed reasons compared to continuing to work.

     The second panel of Table 9 displays the effects of the same explanatory variables on the involuntary decision to withdraw. The two ethnicity measures are very large and indicate that non-whites compared to whites are subject to far more involuntary withdrawals. As professional staff gets more LEA experience, the odds of involuntary withdrawal decline; the elasticity is 1.1%. Those teachers with a MA and with more than 10 years of experience are more likely to withdraw involuntarily. These measures are highly significant statistically. For those who withdraw involuntarily, working conditions operate in a somewhat different fashion compared to how these factors affect those who withdraw for mixed reasons. A 1.0% increase in salary is associated with a 1.3% relative decline in the odds of involuntary withdrawal compared to continuing to work. However, higher relative salary is associated with greater relative odds of withdrawing and the elasticity is +0.6. On the other hand, better student performance is associated with much lower odds of involuntarily withdrawing; the elasticity is -4.9.  
      The third panel of Table 9 shows that the effects of various factors on the voluntary decision to withdraw are the same as retirement. Men are more likely to retire compared to working than women, and having a MA degree reduces the odds of withdrawing. Being able to vest is associated with 70% greater relative odds of retiring vs. working. Again, higher student achievement is associated with a reduction in the odds of retiring from the LEA in 2004; however, the elasticity is about ¼ of that in the other two withdrawal equations in Table 9.
     Equally interesting estimation results are accomplished when we focus on the type of assignment. Tables 10-12 display the same logit estimation models, but by school administrators, classroom teachers, and coordinators. We find that school administrators are less likely to withdraw for any reason as student achievement improves, and the elasticity ranges from -2.4 to -4.2. The pattern of salary effects is comparable to the overall results in Table 9, but is only statistically significant in the case of the mixed rationale for withdrawing.

      Focusing on classroom teachers (Table 11) we find that non-whites are much more likely to withdraw for ambiguous reasons than whites compared to continuing to work; that men are less likely than women to withdraw compared to continuing to work, and that experience has a non-linear effect. Both absolute and relative salaries substantially reduce the odds of withdrawing compared to working. Being in a higher achieving building also reduces the odds of withdrawing relative to working. We also see that the elasticity of building achievement with respect to mixed or involuntary withdrawal is larger for either administrators or coordinators.
    With respect to voluntary termination (retirement) compared to working (Panel 3 of Table 11) we see that non-black-non-whites are more likely to retire compared to continuing to work, and that years of professional experience has a nonlinear effect on this decision. Those with a MA are less likely to retire vs. continuing to work, while those with higher salaries also are more likely to retire vs. continuing to work. Finally, being in a building with high scoring students reduces the relative odds of being involuntarily terminated compared to continuing to work.
Table 9
Multinomial Logit Model of Withdrawal

vs. Working Total 2004 Pennsylvania Professional Personnel

	
	Withdrawal vs.

Work Choice
	Slope  Estimate
	Standard Error
	"t"
	Elasticities

	Intercept   
	1: mixed/work
	3.4364
	0.2227
	15.43
	

	Other Ethnicity
	1: mixed/work
	0.3871
	0.0910
	4.25
	0.3871

	Black
	1: mixed/work
	0.4805
	0.0533
	9.02
	0.4805

	Sex
	1: mixed/work
	0.0311
	0.0318
	0.98
	0.0311

	Experience
	1: mixed/work
	-0.1462
	0.0089
	-16.45
	-1.1039

	Experience^2
	1: mixed/work
	0.0024
	0.0002
	11.05
	

	MA Degree
	1: mixed/work
	0.3513
	0.0325
	10.81
	0.3513

	10 Years Exp
	1: mixed/work
	0.1481
	0.0632
	2.34
	0.1481

	Salary  /1,000    
	1: mixed/work
	-0.0142
	0.0019
	-7.43
	-0.7733

	Relative Salary
	1: mixed/work
	-0.3706
	0.0551
	-6.73
	-0.5000

	PSSA Score
	1: mixed/work
	-0.0034
	0.0002
	-22.38
	-4.5867

	
	
	
	
	
	

	Intercept   
	2: involuntary/work
	0.9598
	0.6744
	1.42
	

	Other Ethnicity
	2: involuntary/work
	1.0911
	0.2457
	4.44
	1.0911

	Black
	2: involuntary/work
	1.8602
	0.1209
	15.39
	1.8602

	Sex
	2: involuntary/work
	0.1168
	0.1046
	1.12
	0.1168

	Experience
	2: involuntary/work
	-0.2918
	0.0288
	-10.13
	-1.1115

	Experience^2
	2: involuntary/work
	0.0072
	0.0006
	11.79
	

	MA Degree
	2: involuntary/work
	-0.4736
	0.1249
	-3.79
	-0.4736

	10 Years Exp
	2: involuntary/work
	0.5630
	0.2501
	2.25
	0.5630

	Salary  /1,000    
	2: involuntary/work
	-0.0242
	0.0069
	-3.50
	-1.3179

	Relative Salary
	2: involuntary/work
	0.4549
	0.1885
	2.41
	0.6138

	PSSA Score
	2: involuntary/work
	-0.0036
	0.0005
	-7.74
	-4.9124

	
	
	
	
	
	

	Intercept   
	3: voluntary/work
	-5.0897
	0.2944
	-17.29
	

	Other Ethnicity
	3: voluntary/work
	0.7006
	0.1757
	3.99
	0.7006

	Black
	3: voluntary/work
	-0.1449
	0.0793
	-1.83
	-0.1449

	Sex
	3: voluntary/work
	-0.0769
	0.0337
	-2.28
	-0.0769

	Experience
	3: voluntary/work
	0.0072
	0.0162
	0.45
	1.7060

	Experience^2
	3: voluntary/work
	0.0034
	0.0003
	11.52
	

	MA Degree
	3: voluntary/work
	-0.1318
	0.0334
	-3.95
	-0.1318

	10 Years Exp
	3: voluntary/work
	0.7154
	0.1717
	4.17
	0.7154

	Salary  /1,000    
	3: voluntary/work
	0.0028
	0.0014
	1.99
	0.1525

	Relative Salary
	3: voluntary/work
	-0.0717
	0.0416
	-1.72
	-0.0967

	PSSA Score
	3: voluntary/work
	-0.0008
	0.0002
	-4.34
	-1.1128


Table 10
Multinomial Logit Model of Withdrawal vs. Working 
Total 2004 Pennsylvania School Administrators
	
	Withdrawal vs.

Work Choice
	Slope  Estimate 
	    Standard Error 
	“t’

ratio
	Elasticities

	Intercept   
	1: mixed/work
	1.7941
	0.9368
	1.92
	1.92

	Other Ethnicity
	1: mixed/work
	-0.4831
	0.5401
	-.89
	-0.4831

	Black
	1: mixed/work
	-0.2017
	0.2083
	-.97
	-0.2017

	Sex
	1: mixed/work
	0.1365
	0.1246
	1.10
	0.1365

	Experience
	1: mixed/work
	0.0089
	0.0507
	.18
	-1.1788

	Experience^2
	1: mixed/work
	-0.00144
	0.00116
	-1.24
	

	MA Degree
	1: mixed/work
	0.1368
	0.1514
	.90
	0.1368

	10 Years Exp
	1: mixed/work
	-0.1167
	0.238
	-.49
	-0.1167

	Salary  /1,000    
	1: mixed/work
	-0.0182
	0.00496
	-3.67
	-0.9911

	Relative Salary
	1: mixed/work
	0.1588
	0.1331
	1.19
	0.2143

	PSSA Score
	1: mixed/work
	-0.00214
	0.000645
	-3.32
	-2.9040

	
	
	
	
	
	

	Intercept   
	2: involuntary/work
	-12.6947
	382.4
	-.03
	

	Other Ethnicity
	2: involuntary/work
	-12.2525
	1155.7
	-.01
	-12.2525

	Black
	2: involuntary/work
	-0.676
	1.2236
	-.55
	-0.6760

	Sex
	2: involuntary/work
	-0.7653
	0.8036
	-.95
	-0.7653

	Experience
	2: involuntary/work
	-0.1228
	0.2705
	-.45
	0.8658

	Experience^2
	2: involuntary/work
	0.00372
	0.00531
	.70
	

	MA Degree
	2: involuntary/work
	-0.4607
	0.8501
	-.54
	-0.4607

	10 Years Exp
	2: involuntary/work
	11.7767
	382.4
	.03
	11.7767

	Salary  /1,000    
	2: involuntary/work
	-0.0219
	0.0315
	-.7
	-1.1926

	Relative Salary
	2: involuntary/work
	0.8411
	0.7891
	1.07
	1.1348

	PSSA Score
	2: involuntary/work
	-0.00312
	0.00359
	-.87
	-4.2339

	
	
	
	
	
	

	Intercept   
	3: voluntary/work
	-4.3761
	1.4005
	-3.12
	

	Other Ethnicity
	3: voluntary/work
	1.2892
	0.5062
	2.55
	1.2892

	Black
	3: voluntary/work
	0.1274
	0.2414
	.53
	0.1274

	Sex
	3: voluntary/work
	0.2002
	0.156
	1.28
	0.2002

	Experience
	3: voluntary/work
	0.0744
	0.0764
	.97
	3.5697

	Experience^2
	3: voluntary/work
	0.00204
	0.0013
	1.57
	

	MA Degree
	3: voluntary/work
	0.0102
	0.1725
	.6
	0.0102

	10 Years Exp
	3: voluntary/work
	-0.3945
	0.9477
	-.42
	-0.3945

	Salary  /1,000    
	3: voluntary/work
	0.00756
	0.00484
	1.56
	0.4117

	Relative Salary
	3: voluntary/work
	-0.2344
	0.1361
	-1.72
	-0.3163

	PSSA Score
	3: voluntary/work
	-0.00163
	0.000754
	-2.16
	-2.2119


Table 11
Multinomial Logit Model of Withdrawal vs. Working 
Total 2004 Pennsylvania School Teachers
	
	Withdrawal vs.

Work Choice
	Slope  Estimate 
	    Standard Error 
	"t"
	Elasticities

	Intercept   
	1: mixed/work
	5.2032
	0.252
	20.65
	

	Other Ethnicity
	1: mixed/work
	0.4968
	0.0998
	4.98
	0.4968

	Black
	1: mixed/work
	0.5052
	0.0606
	8.34
	0.5052

	Sex
	1: mixed/work
	-0.0818
	0.0356
	-2.30
	-0.0818

	Experience
	1: mixed/work
	-0.1048
	0.00993
	-10.55
	-0.8291

	Experience^2
	1: mixed/work
	0.00165
	0.000257
	6.42
	

	MA Degree
	1: mixed/work
	0.3872
	0.037
	10.46
	0.3872

	10 Years Exp
	1: mixed/work
	0.1019
	0.0709
	1.44
	0.1019

	Salary  /1,000    
	1: mixed/work
	-0.0298
	0.00236
	-12.63
	-1.6228

	Relative Salary
	1: mixed/work
	-0.8414
	0.0658
	-12.79
	-1.1352

	PSSA Score
	1: mixed/work
	-0.00402
	0.000168
	-23.93
	-5.4552

	
	
	
	
	
	

	Intercept   
	2: involuntary/work
	-0.2104
	0.8253
	-0.25
	

	Other Ethnicity
	2: involuntary/work
	1.3855
	0.2792
	4.96
	1.3855

	Black
	2: involuntary/work
	1.9136
	0.1434
	13.34
	1.9136

	Sex
	2: involuntary/work
	0.2476
	0.1203
	2.06
	0.2476

	Experience
	2: involuntary/work
	-0.1275
	0.035
	-3.64
	-0.1905

	Experience^2
	2: involuntary/work
	0.00384
	0.000757
	5.07
	

	MA Degree
	2: involuntary/work
	-0.4379
	0.1444
	-3.03
	-0.4379

	10 Years Exp
	2: involuntary/work
	-0.4402
	0.285
	-1.54
	-0.4402

	Salary  /1,000    
	2: involuntary/work
	-0.0153
	0.00828
	-1.85
	-0.8332

	Relative Salary
	2: involuntary/work
	0.3347
	0.2189
	1.53
	0.4516

	PSSA Score
	2: involuntary/work
	-0.00361
	0.000556
	-6.49
	-4.8988

	
	
	
	
	
	

	Intercept   
	3: voluntary/work
	-5.6077
	0.3326
	-16.86
	

	Other Ethnicity
	3: voluntary/work
	0.5725
	0.2246
	2.55
	0.5725

	Black
	3: voluntary/work
	-0.1476
	0.0911
	-1.62
	-0.1476

	Sex
	3: voluntary/work
	-0.0668
	0.0368
	-1.82
	-0.0668

	Experience
	3: voluntary/work
	-0.0217
	0.0183
	-1.19
	1.4661

	Experience^2
	3: voluntary/work
	0.00401
	0.000337
	11.90
	

	MA Degree
	3: voluntary/work
	-0.1368
	0.0363
	-3.77
	-0.1368

	10 Years Exp
	3: voluntary/work
	0.7555
	0.1913
	3.95
	0.7555

	Salary  /1,000    
	3: voluntary/work
	0.00843
	0.00178
	4.74
	0.4591

	Relative Salary
	3: voluntary/work
	0.046
	0.0495
	0.93
	0.0621

	PSSA Score
	3: voluntary/work
	-0.00065
	0.000211
	-3.08
	-0.8821


Table 12
Multinomial Logit Model of Withdrawal vs. Working 
Total 2004 Pennsylvania School Coordinators
	
	Withdrawal vs.

Work Choice
	Slope  Estimate 
	    Standard Error 
	“t”
	Elasticities

	Intercept   
	1: mixed/work
	2.9272
	0.6449
	4.54
	

	Other Ethnicity
	1: mixed/work
	0.0214
	0.2542
	0.08
	0.0214

	Black
	1: mixed/work
	0.6539
	0.142
	4.60
	0.6539

	Sex
	1: mixed/work
	0.3318
	0.1026
	3.23
	0.3318

	Experience
	1: mixed/work
	-0.2087
	0.0248
	-8.42
	-0.9873

	Experience^2
	1: mixed/work
	0.00466
	0.000556
	8.38
	

	MA Degree
	1: mixed/work
	-0.0457
	0.0917
	-0.50
	-0.0457

	10 Years Exp
	1: mixed/work
	0.2753
	0.1944
	1.42
	0.2753

	Salary  /1,000    
	1: mixed/work
	-0.0232
	0.0052
	-4.46
	-1.2634

	Relative Salary
	1: mixed/work
	0.0124
	0.151
	0.08
	0.0167

	PSSA Score
	1: mixed/work
	-0.00266
	0.000443
	-6.00
	-3.6097

	
	
	
	
	
	

	Intercept   
	2: involuntary/work
	4.2492
	1.4135
	3.01
	

	Other Ethnicity
	2: involuntary/work
	0.0458
	0.5377
	0.09
	0.0458

	Black
	2: involuntary/work
	1.4098
	0.241
	5.85
	1.4098

	Sex
	2: involuntary/work
	0.2215
	0.2452
	0.90
	0.2215

	Experience
	2: involuntary/work
	-0.7999
	0.0844
	-9.48
	-4.4953

	Experience^2
	2: involuntary/work
	0.0164
	0.00159
	10.31
	

	MA Degree
	2: involuntary/work
	-1.2624
	0.266
	-4.75
	-1.2624

	10 Years Exp
	2: involuntary/work
	4.0683
	0.7248
	5.61
	4.0683

	Salary  /1,000    
	2: involuntary/work
	-0.054
	0.0177
	-3.05
	-2.9407

	Relative Salary
	2: involuntary/work
	1.1639
	0.4808
	2.42
	1.5704

	PSSA Score
	2: involuntary/work
	-0.00377
	0.000985
	-3.83
	-5.1160

	
	
	
	
	
	

	Intercept   
	3: voluntary/work
	-4.6045
	0.8344
	-5.52
	

	Other Ethnicity
	3: voluntary/work
	0.7517
	0.3479
	2.16
	0.7517

	Black
	3: voluntary/work
	-0.0637
	0.2286
	-0.28
	-0.0637

	Sex
	3: voluntary/work
	0.0747
	0.1108
	0.67
	0.0747

	Experience
	3: voluntary/work
	0.0466
	0.0431
	1.08
	1.7108

	Experience^2
	3: voluntary/work
	0.00202
	0.000807
	2.50
	

	MA Degree
	3: voluntary/work
	-0.2595
	0.1151
	-2.25
	-0.2595

	10 Years Exp
	3: voluntary/work
	0.6907
	0.4417
	1.56
	0.6907

	Salary  /1,000    
	3: voluntary/work
	0.00025
	0.00434
	0.06
	0.0136

	Relative Salary
	3: voluntary/work
	-0.034
	0.1246
	-0.27
	-0.0459

	PSSA Score
	3: voluntary/work
	-0.00092
	0.00053
	-1.74
	-1.2485


4.0 Summary and Conclusions

        We have sought in this paper to answer a series of related questions about educator withdrawal through the analysis of a unique set of administrative records in Pennsylvania over a considerable period of time. We find that in the period analyzed, 1990-2005, retirement rates for professional personnel were the largest form of professional personnel, and that administrators and supervisory personnel had the highest (8.64%) rate of withdrawal, while a number of secondary teaching assignment areas (Chemistry 6.5%, General Science 6.45%, German 6.46%, Other Languages 7.3%, and Other Sciences 6.86% and Vocational Education 7.2%) displayed high rates of withdrawal.

        The most variable state level withdrawal rate was retirement. It jumped at times when temporary retirement incentives were provided by the Pennsylvania General Assembly, dropped down the following year and then slowly began to grow again. Substantial regional variation in total rates of withdrawal was found by MSA at a moment in time and across time.

        Examination of voluntary, involuntary, and “mixed” decisions to withdraw compared to continuing to work in 2004 resulted in a number of interesting findings. Higher average student achievement reduced the chances of any kind of withdrawal, voluntary, involuntary or for mixed or ambiguous reasons. With respect to the effect of student achievement on the decision to retire, the estimated elasticities from the 2004 data compare favorably to those reported by Ferguson, Strauss and Vogt (2006) in 1997; however, the elasticities of student achievement on mixed or involuntary decisions to withdraw for administrators and coordinators was much, much larger, sometimes five times that for the retirement decision. These much greater effects may reflect the more recent pressures resulting from the No Child Left Behind legislation. They are also consistent with anecdotal evidence in Pennsylvania that teachers who teach in the grades historically tested in Pennsylvania, 5th, 8th and 11th, have been requesting to be reassigned to non-test grades.
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