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The focus of this research is to investigate teacher turnover in the form of 

attrition and migration of secondary science teachers in the state of Texas.  This 

study is to fill the gap in the research pertaining to the relationship of teacher 

migration and attrition to secondary science teacher qualifications and school 

characteristics in order to assist stakeholders in developing more effective policies 

and programs aimed at providing all students with a qualified science educator.  

The objectives of this study were to 1) determine whether Texas 

secondary science teachers are migrating and if so, identify schools the teachers 

are migrating from and to, and 2) determine characteristics of the teachers who 

migrate or leave teaching by discipline taught, route of certification, years of 

service and in-field and out-of-field status.  

This study utilized quantitative research methods, specifically, descriptive 

statistics displayed as percentages and trends indicated by a novel data 
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representation using vectors. The data used in the study were extracted from the 

Public Education Information Management Systems (PEIMS) data from the 

Texas Education Agency and the teacher certification records from the State 

Board for Educator Certification from 1995 - 2008.   

After the quantitative results and vector plots were analyzed, the results 

revealed that a fifth of Texas secondary science teachers are migrating between 

schools each year.  Texas secondary science teachers of lower socio-economical 

status schools migrated to higher SES schools, while teachers of the highest 

socio-economical status schools migrated to a lower SES school. Other findings 

include a high percentage of incoming Texas secondary science teachers are not 

certified or alternatively certified. 

The analysis of the Texas secondary teachers showed which teachers are 

leaving or migrating from certain schools.  It can help districts and policy makers 

to have equity in schools with quality teachers.  Since the study used individual 

teacher and school data, the results can provide valuable information to school 

leaders, school district leaders, and policy makers at the local and state level as 

decisions are made regarding the implementation of policies and administrative 

actions intended to increase teacher retention. 
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CHAPTER 1 

Introduction 

 

Johnson, Birkelend, Kardos, Kaufman, Liu & Peske (2001) noted that of the 2.2 

million teacher vacancies projected in the United States by 2010, high poverty schools 

will have the greatest need and certain subjects, such as math and science, will have the 

greatest number of vacancies to fill. Research by Ed Fuller on Texas schools has shown 

that the difference between the number of new math and science teachers that districts 

need and the quantity coming into the schools has noticeably increased since 2004 

(Fuller, 2008).  In Texas between 2007 and 2008, about forty percent of new science 

teachers were certified through alternative certification preparation programs (Fuller, 

2008).  Research conducted during the past 25 years has focused attention on the multiple 

and complex factors in the school staffing problem (Ingersoll, 2001).  Many studies have 

been completed looking at teacher attrition, but teacher migration is rarely addressed.  

Teacher turnover often occurs in one of two forms: migration, where a teacher 

leaves one school or district to teach in another, or attrition, when a teacher leaves the 

profession without returning (Ingersoll, 2001). Perhaps  equally important to teacher 

attrition is the movement of teachers from high poverty hard to staff schools to wealthier 

districts. A limited number of studies have examined teacher migration (Murnane, 1981; 

Grissmer & Kirby, 1997; Rollefson & Broughman, 1995; Boe, Bobbitt, Cook, Barkanic 

& Mailsin, 1998) but it was not until Ingersoll’s (2001) extended study of the National 

Center for Education Statistics (NCES) Schools and Staffing Survey (SASS) and its 
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supplement, the Teacher Follow-up Survey (TFS), that the importance of the effects of 

teacher migration on the school staffing problems became fully known. Current and past 

research has not typically focused on teacher migration because it does not change the 

overall supply of teachers and is usually not considered to contribute to the teacher 

shortage (Ingersoll, 2001). In a report from the United States Department of Education 

(2007) based on quantitative survey research of 7,429 current and former teachers, it was 

found that in teachers under the age of 30, there was migration of 15% and attrition of 9% 

during the 2003-2004 school year. This means that of the sample in the study, about 25% 

of the teachers under the age of 30 left their current teaching positions in 2003-2004. 

Allensworth et al. (2009) determined that retention rates are worst in secondary schools 

and urban schools.   Ingersoll (2001) observed that schools with low socioeconomic 

status have greater turnover rates than schools with higher socioeconomic status. “The 

evidence on teacher mobility patterns indicates that this is the type of school most 

teachers try to avoid” (Murnane, 1984, p. 518). Given Texas’s projected need for science 

teachers during the present decade, more research about the problem of teacher migration 

in Texas is warranted. 

Keeping teachers in the profession for more than five years is a nation-wide 

problem that cannot be solved by increasing recruitment alone (Futernick, 2007). The 

movement of experienced teachers within the profession from school to school, district to 

district, and to other professions creates challenging employment opportunities for new 

teachers. This means novice teachers are more often left to teach in difficult situations 

than experienced teachers. Schools most impacted by teacher movement are generally 
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urban, high needs schools (Futernick, 2007; Guarino, et al., 2006; Hanuskek et al., 2003; 

Makkonen, 2005; Murnane, 1984; Ondrich et al., 2008; Scafidi et al., 2007). Shortages 

exist as a result of inequities in the distribution patterns and can be connected to the type 

of schools or specific programs and subjects or both (Darling-Hammond and Sykes, 

2003). Urban communities also face the added challenge of retaining their teachers who 

may be attracted to the higher salaries and newer schools in wealthier suburban 

communities (Yasin, 1999). The Texas study by Hanushek et al. did find that there was a 

strong correlation between the demographics of the community and that of the teacher 

migration rate. Hanushek et. al. concluded that teachers were more likely to migrate away 

from districts with increasing minority populations and/or low socioeconomic status 

(2004). Smith and Ingersoll (2004), Shen (1997), and Murnane et al. (1991) found that 

teachers from schools with a high proportion of minority students or a large fraction of 

students in low income families are more likely to leave. However, the studies focused 

more on elementary teachers than secondary science teachers and did not look at the 

teachers’ route to certification.   

Richard Ingersoll (2001) found that retirement accounts for about 25% of attrition 

but only 12% of total teacher turnover. Teacher transfers between schools within a school 

district and between school districts, both in and out of state also are components of 

teacher turnover. Murnane, Singer, Willett, Kemple and Olsen (1991), using teacher 

information from North Carolina and Michigan, determined that teacher turnover is 

higher in the first years of teaching; mature women stay and younger women leave; 

Physics and Chemistry teachers stay the shortest time; teachers with students having high 
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failing test scores are more likely to leave earlier; teachers who work in large, urban 

school districts tend to have shorter teaching careers than  teachers working in smaller 

suburban districts; and, controlling for district differences.  In the secondary education 

setting, new teachers are often assigned to teach lower-level classes in a tracked system 

and are given more variety of classes for which they need to prepare lessons (Achinstein, 

Ogawa, & Speiglman, 2004; DeBrabander, 2000; Xu et al., 2008). These conditions can 

decrease teacher satisfaction. Several researchers have suggested that science and 

mathematics teachers (along with special education teachers) have higher overall rates of 

attrition than teachers of other disciplines (Clewell, 2000; Ingersoll, 2003). Ingersoll 

(2003) has suggested that mathematics and science teachers might have different reasons 

for leaving than other content area teachers since they responded more frequently with 

40% of science and math teachers cited “job dissatisfaction” as their reason for leaving, 

while 29% of other teachers’ responded with “job dissatisfaction.” Additionally, Ingersoll 

found that science and mathematics teachers were more likely than other teachers to cite 

problems with student discipline and lack of student motivation as the source of their 

dissatisfaction. Researchers have also shown that since science and mathematics teachers 

have educational backgrounds that are desirable in other professions, they might leave 

teaching for higher salaries, easier working conditions, or both (Clewell, 2000; Darling-

Hammond, 2000; Patterson, et al., 2003).  There are studies on teacher attrition for math 

and science teachers, but few on teacher migration. Past studies also usually group 

together math and science teachers, rather than looking at them as separate groups of 

teachers with different characteristics.  
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Purpose of Study 

There is a body of literature that researched the factors affecting teachers’ 

decisions to leave the profession. There is little research on teacher migration due to the 

limitations of data. It is difficult to differentiate between teacher attrition from the 

occupation and teacher migration to teaching jobs in other cities or states because the 

latter “leaves” the sampling frame (Ingersoll, 2001). According to Ingersoll (2001, p. 

503), teacher migration “has been largely de-emphasized as a component of teacher 

turnover because it does not decrease the overall supply of teachers.” 

The majority of the research is on teacher turnover, not addressing whether the 

teacher turnover is actually due to migration. This study is intended to fill in the gap in 

the research pertaining to the relationship of teacher migration based on secondary 

science teacher qualifications and school characteristics in order to assist stakeholders in 

developing more effective policies and programs aimed at providing all students with a 

qualified science educator. This dissertation addresses the following questions:  

1. Are Texas secondary science teachers migrating between schools and 

districts?  

2. What are the characteristics of the teachers migrating based on years of 

service, route of certification, and percent of teaching in a field and out of 

field?  

3. a. What are the characteristics of the schools where science teachers are 

migrating to or from?  
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b. Do teachers who migrate,  transfer more often away from low SES, high 

minority schools to higher SES and lower minority schools?  

My research will look over a five year span to identify the Texas science teachers 

who are migrating by teacher characteristics and identify which schools have teacher 

migration.  This research attempts to better describe the complexity of teacher turnover, 

by examining migration of secondary science teachers. The study will identify secondary 

science teachers who voluntarily transfer and the organizational characteristics of the 

schools from which they transfer. My research will see if there is a relationship between 

teachers’ characteristics and the school’s organizational characteristics and migrating.  

The final goal of the study is to more fully understand teacher migration as a 

phenomenon that has implications for public policy. 

The analysis of Texas secondary teachers shows that teacher shortage is a 

problem and, hopefully, by seeing which teachers are leaving certain schools or areas, it 

can help districts and policy makers to build more equity in schools by distributing 

quality teachers.  As the public has become increasingly concerned about declining 

student test scores, student discipline and school safety, policy makers at all levels have 

responded with calls for accountability and increased regulatory emphasis on the testing 

of students and their teachers. The debate centers almost exclusively on the quality of 

teachers and the training, preparation, and licensing of teachers.  Since this study will use 

individual teacher and school data, the results can provide valuable information to school 

leaders, district leaders, and policy makers at the local and state level as decisions are 
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made regarding the implementation of policies and administrative actions intended to 

increase teacher retention. 

 
Significance of the Study 
 

This study is to add to the current body of research that studies teacher migration 

and attrition. Research shows that teacher turnover and classes taught by inexperienced 

teachers have a direct effect on the academic success of students.   An aspect of 

educational reform that directly affects many students is the need for experienced 

teachers because more experience is often correlated to an increase in positive academic 

growth of students (Hanuskek et al., 2003).  Less experienced teachers and those with 

weaker credentials have a greater negative impact on student learning thus widening the 

achievement gap (Clotfelter, Ladd, & Vigdor, 2007). Additionally, increased teacher 

retention rates could help decrease school organizational problems, such as “discontinuity 

in professional development, shortages in key subjects, and loss of teacher leadership” 

(Allensworth et al., 2009, p. 1). The retention of highly qualified and high quality 

teachers at a campus, as defined by Xu et al. (2008), is of great importance to society 

because teacher movement has effects that stretch beyond individual schools and 

districts. When high quality teachers are not retained due to attrition or migration, an 

opportunity gap for both students and teachers is created (Berry et al., 2007; Ingersoll, 

2001; Lankford, Loeb, & Wyckoff, 2002). Students in high needs schools do not have 

equitable access to experienced teachers and novice teachers do not have access to 

teaching positions in schools with desirable working conditions (Berry et al., 2007; 
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Ingersoll, 2001; Lankford et al., 2002). In terms of the average school-level student 

achievement, Hanushek, Kain, and Rivkin (2004) find that Texas public school teachers 

are less likely to exit schools with relatively higher achieving students than lower 

achieving students. In contrast to these results for Texas, Scafidi, Sjoquist, and 

Stinebrickner (2006) find that Georgia public school teachers tend to leave schools with a 

large proportion of minority students while the impact of school-level student test scores 

is insignificant to their leaving once student racial composition is taken into account. 

High attrition rates for science teachers pose a significant burden to schools and 

students. Financially, teacher turnover can cost school districts up to $8,000 for each 

teacher who leaves the profession (Ingersoll, 2003) and an estimated $329 million to $2.9 

billion for just Texas (Texas State Board for Educator Certification, 2002). 

 

Definition of Terms 

In the state of Texas, “highly qualified” means that the teacher that has obtained 

full Texas teacher certification, including appropriate special education certification if 

necessary, and has not had certification requirements waived on an emergency, 

temporary, or provisional basis. 

Also, they must have a minimum of a bachelor’s degree and demonstrated subject 

matter competency in each of the academic subjects in which the teacher teaches, in a 

manner determined by Texas Education Agency (TEA) (TEA, 2008). 

Teacher turnover is a term used in the research for examining the school staffing 

problem and identifying the departure of teachers from their teaching jobs (Ingersoll, 
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2001). For the purpose of this study, teacher turnover is broadly defined as any 

movement of a teacher from a school. 

Teacher attrition describes a teacher who leaves the teaching profession without 

returning (Ingersoll, 2001).  

Teacher migration consists of a teacher leaving one school to take a position in 

another school in the same district, another district or state, or remaining in the education 

profession but not in the classroom (Ingersoll, 2001; Theobald & Michael, 2001).  

Teacher migration does not reduce the overall number of teachers in the system as 

teacher attrition does, but both do create vacancies in schools and districts.  
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CHAPTER 2 

Literature review 

Overview 

The shortage of science teachers has troubled educators and policy makers alike. 

The shortage of science teachers does not just call for more teachers, but more “highly 

qualified science teachers”.  Science teachers may be more difficult to recruit because 

science teaching has relatively low salaries compared to industry opportunities. A study 

given to undergraduates about a decision to enter or avoid a career in teaching science 

(Ososki et al 2006) showed poor pay was the most common reason to avoid teaching 

science. Of the graduates who do pursue a career in education, it is difficult to keep them 

as a science teacher. The intent of this literature review is to describe what we know of 

why teachers leave science education and see whether the same reasons can be applied to 

migration. Migration is not a highly researched aspect of turnover, but reasons for teacher 

attrition have been extensively researched. Understanding the reasons why teachers leave 

their current position or leave the profession may shed light on reasons for a teacher to 

change to a different school or district.   

 

Attrition versus migration 

Researchers have identified shortages in some subject areas and in certain 

geographic locations (Curran, 2002; Finn, 2002; Ingersoll, 2000, 2003).  The American 

Council on Education estimated that by the year 2012, 2.5 million teachers would be 

needed. One third of the 2.5 million teachers needed will be the result of teacher 
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retirement according to the National Education Association (2006). Teacher turnover, as 

defined by Boe, Bobbitt and Cook (1998), is a “generic term for all changes in teacher 

status from one year to the next.” The components of turnover include: attrition (leaving 

the field completely), teacher transfer between schools within a district, and teachers 

transfer between school districts within a state or to another state.  

Many studies have looked at teacher turnover in terms of those who leave and do 

not return to the profession (Theobald & Michael, 2001; Ingersoll, 2001). The national 

average teacher turnover rate is over 14%, and, specifically, science and mathematics 

teachers are over 16% (Ingersoll, 2000). However, these studies do not account for 

migration. Several studies do not distinguish between teacher attrition and teacher 

migration, even though, “about half of the overall turnover of teachers is migration” 

(Ingersoll, 2001). There is little research on teacher migration due to the limitations of 

data. It is difficult to differentiate between teacher attrition from the occupation and 

teacher migration to teaching jobs in other cities or states because the latter “leaves” the 

sampling frame (Ingersoll, 2001).  

Recent reports suggest that teacher shortages may not be due solely to a lack of 

qualified teachers entering into the profession. Instead, teacher migration and attrition are 

the root causes of the teacher shortage (Ingersoll 2000; 2001; 2002). Ingersoll (2003) 

suggested that perhaps these researchers exclude migration among teachers because it is 

perceived as not affecting the overall teacher shortage problem; however, from the 

perspective of a school that needs a teacher, a teacher who leaves that school for 

whatever reason has the same effect as any other teacher that needs to be replaced. 
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Consequently, the teacher shortage could have more to do with teacher migration than the 

perceived lack of teachers entering the teaching profession. 

Attrition and migration, although different by definition, have the same effect on 

schools (Johnson & Birkeland, 2003). No matter what circumstances cause the loss of a 

teacher, a replacement must be found. Finding a replacement often takes time and capital. 

Johnson and Birkeland (2003) emphasize that when a teacher leaves a school, he or she 

takes with him or her familiarity of the curriculum, knowledge of the school, and the 

experience of working with the students. In addition, the teacher also takes the developed 

relationships with the parents, community, and stakeholders. Consequently, the school 

suffers a great loss. The study suggests that the teaching profession has become a 

revolving door with teachers coming and going at high rates.  

 Each year, approximately one-third of teachers either transfer to another school or 

leave teaching entirely. According to the results from the U.S. Department of Education’s 

1999-2000 Schools and Staffing Survey (SASS) and the Teacher Follow-up Survey 

(TFS), approximately 535,000 teachers either entered the profession or moved to a new 

school during the 1999-2000 school year; at the end of that year, 546,000 teachers left 

their current school. The turnover rate, however, remains consistent. Based on data from 

the TFS, the attrition rate in 1988-1989 was 14.5%, 13.2% in 1991-1992, 14.3% in 1994-

1995, and 15.7% in 2000-2001 (Ingersoll, 2006). From the most current survey of SASS 

and TFS from 2008-2009, secondary schools had 7% of the teachers migrate and the 

percentage of teacher attrition ranged 5.1-8.4% for public schools.  
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Where migration and attrition is occurring 

The Schools and Staffing Survey (SASS) and the Teacher Follow-up Survey 

(TFS) presented data in which teachers surveyed were grouped by the enrollment of 

school taught, racial/ethnic concentration, percentage of students in school eligible for 

free or reduced lunch, and region in U.S.  The South has the highest percentage of 

teachers migration compared to the Northeast, Midwest and West with 8.7%.  As the 

percentage of students for eligible for free or reduced lunch increased, the number of 

teachers also migrating increased.  Schools with less than 25% of students eligible for 

free lunch, only 5.6% migrated while schools with over 75% student eligible for free 

lunch increased to 10.7%. Schools with over half of the population being Hispanic and/or 

African American had higher levels of teacher migrating.  Schools with more than 50 

percent Hispanic population had 8.2%  teacher migrating and schools with more than half 

population of African American students has 11.1% teachers migrating,.   As the 

enrollment of the school increased, the percentage of teachers migrating decreased. 

Schools with a population of 300 or less students, the migration rate was 8.7%, while 

schools with over 1,000 students, had a migration rate of 6.1%.  

Low socio-economical schools continue to report teacher shortages, particularly 

in the fields of bilingual education, special education, physical science, and math 

(Rosenburg & Sindelar, 2001). Ingersoll (2003) also suggested there is a disparity 

between schools when it comes to teacher shortages. Ingersoll suggested and showed that 

low socio-economical schools have higher teacher turnover rates than do suburban and 

rural schools.  
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In a study addressing migration conducted by Eric Hanushek, John Kain, and 

Steven Rivkin, Texas educational data sets were analyzed to look at teachers and to see 

what factors, like salary, student population, and school characteristics, affect their 

migration or transition (2004). The data used in this research were the 1993-1996 PEIMS 

(Public Education Information Management Systems) data on schools and teachers. The 

PEIMS data were merged with student achievement by campus, grade and year. The 

purpose of this study is to look at the factors that influence the teacher migration and 

attrition (Hanushek, Kain, and Rivkin, 2004). The results from the year-to-year transition 

of teachers in 1993-1996 were that 82% of all teachers continued teaching at the same 

school (Hanushek, Kain, and Rivkin, 2004). Only 7% of all teachers left the field of 

teaching entirely, leaving 11% who migrated. It was also found that  teachers from lower 

socio-economical schools tend to migrate to suburban districts. Rural district teachers 

migrated to different rural schools. The study by Hanushek et al. found that teacher 

turnover was strongly related to characteristics of the students than to salary.  Hanushek 

et. al. concluded that teachers were more likely to migrate away from districts with 

increasing minority populations and/or low socioeconomic status (2004).  

Smith and Ingersoll (2004), Shen (1997), and Murnane et al. (1991) found that 

teachers from schools with a high proportion of minority students or a large fraction of 

students from low income families are more likely to leave. School districts with large 

minority, low-income and low-achieving school populations tend to have the most 

difficulty attracting and retaining highly qualified teachers (Odden & Kelly, 2002). 
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A study conducted in New York City showed only 38% of the newly hired 

teachers stayed at the same low socio-economical school for a five year span, while 46% 

of newly hired teachers stayed at the same suburban school (Lankford et al., 2002). The 

data showed that teacher turnover was higher in low socio-economical schools than in 

suburban schools. The newly hired teachers were then compared by their attributes. 

Teachers with stronger qualifications were more likely to quit or change schools than 

those with lower or no qualifications. The study showed that teachers were 75-100% 

more likely to leave schools with higher proportions of poor and minority students 

(Lankford et al., 2002). The overall results of the research showed that teachers are 

distributed unevenly primarily between schools in the same district or region. Non-

Caucasian, low income, and low performing students in low socio-economical areas were 

more likely to have less qualified teachers than those of non-minority students. Finally, 

teachers who were more qualified were more likely to leave the profession or find better 

work environments and opportunities than those less qualified (Lankford et al., 2002). 

Because of the critical need to attract and retain highly qualified teachers in all 

school settings, far too often the least qualified teachers are placed in the most 

challenging school environments. Pre-service and in-service teachers who are not 

prepared to teach in hard-to-staff schools contribute to high teacher turnover rates 

(Claycomb, 2000). (Darling-Hammond, Chung, and Frelow, 2002) affirms this finding 

with their study, reiterating that along with high teacher turnover rates, low socio-

economical schools are staffed by a high percentage of uncertified personnel in the 

classrooms as well as a disproportionate number of inexperienced teachers. These are 
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only a few of the contributing factors that cause stress for low socio-economical schools. 

Furthermore, in a recent study, the entire teacher group sampled  ended up moving 

schools, transferring into a school serving a wealthier student population (Johnson, 2004). 

This often leaves poor, low-performing minority students with the least skilled teachers 

(Lankford, Loeb, &Wyckoff, 2002), and makes it difficult to staff low socio-economical, 

high school science classrooms with experienced and qualified teachers.  Many teacher 

preparation programs or pre-service programs seemingly fail to provide prospective 

teachers with the real knowledge, skills, and experience needed in order to teach 

successfully in a low socio-economical, low-income environment. Therefore, attracting 

and retaining quality teachers in our nation’s neediest schools remains a significant and 

important challenge (Claycomb, 2000). 

Low socio-economical schools, which are already difficult to staff due to  high 

poverty and high minority student populations, may have a large number of out-of-field 

teachers. Out-of-field teaching is defined as teachers who are assigned to teach subjects 

that do not match their training or education (Extrom, 2003). When a teacher shortage 

occurs, districts often hire less qualified teachers, utilize substitute teachers for long-term, 

or place more students in classrooms to try to accommodate this shortage (Jacob, 2007). 

In addition, Jerald and Ingersoll (2002) affirmed that out-of-field teaching is linked to 

teacher turnover and greatly contributes to teacher shortages. 

Research shows mixed results regarding retention in low socio-economical  

school districts and a few studies have found that teachers are more likely to leave 

schools with better or more privileged conditions (Heyns, 1988; Theobald, 1990), a 
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phenomenon that may be attributed to a feeling of relative deprivation compared to the 

surrounding communities (Theobald, 1990). Theobald theorizes that teachers in wealthier 

districts often perceive less control over their curriculum to that of urban districts, leaving 

the teachers less empowered, satisfied and more likely to leave.  Heyns (1988), using data 

from the National Longitudinal Study, found that leavers were more frequently from 

schools with more favorable conditions. For example, her data show that 50.3% of 

teachers left schools with upper or upper middle class students, while only 45.5% of 

teachers left schools with lower or lower middle class students. Likewise, 49.1% of 

teachers left schools with high or average ability students, while only 44.1% of teachers 

left schools with low ability students.  

However, more recent studies indicate that because of high teacher demand and 

low teacher supply, all schools regardless social-economical status have high rates of 

teacher attrition (Darling-Hammond, 2003; Darling-Hammond & Sclan, 1996; Haberman 

& Richards, 1990; Imazeki, 2002; Shen, 1997), replacing up to one-fifth of their entire 

faculty each year (Ingersoll, 2001). 

School-related factors have also been studied, such as teacher/student ratio, 

teachers’ involvement in decision-making, administrative support, teaching level, student 

characteristics, and school location, but less frequently than the individual teacher’s 

characteristics. Teacher retention was found to be positively correlated with larger class 

size (Theobold, 1990), more involvement in decision-making by teachers (Bacharach, 

1990; Darling-Hammond &Wise, 1983), and having more support from the 

administration (Bobbitt, Faupel, & Burns, 1991). 
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Secondary teachers were found to have higher attrition rates in low social-

economical schools (Corcoran, Walker &White, 1988). Grissmer and Kirby (1992) using 

over 23 years of data, found turnover and attrition for secondary school teachers was 

higher than for elementary teachers. Research has shown elementary teacher stay longer 

than secondary teachers in the teaching field, with elementary teachers staying in the 

profession for about 8 years, while secondary teachers remain 5 years (Shin, 1995). 

Among secondary educators, numerous studies have attested to increasing 

attrition rates for math and science teachers (Guarino, Santibãnez & Daley, 2006; 

Ingersoll, 2003; Stinebrickner, 1998). Seeking better employment opportunities, these 

teachers are more likely to leave than secondary teachers of English and Social Studies 

courses (Hansen, 2004; Ingersoll, 2003). There is evidence that science teachers teaching 

at low socio-economical high schools are particularly susceptible to attrition (DeAngelis 

& Presley, 2007). Forty low socio-economical school districts across the United States 

report science as their highest-need subject area, with 97.5% of the districts citing an 

immediate demand for science teachers (Urban Teacher Collaborative, 2000). Science 

teachers are more likely to leave teaching than other subject-area educators because they 

face higher opportunity costs for teaching as opposed to the wide variety of attractive 

career alternatives (Murnane & Olsen, 1990; Murnane, Singer, Willett, Kemple, & Olsen, 

1991; Theobald & Michael, 2002). Higher level high school teachers generally have 

stronger science backgrounds and thus increased opportunity costs and greater 

professional options as compared with elementary and middle school science teachers. 

Science and math teachers show significantly higher rates of job dissatisfaction as 
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compared with the rest of the teaching force (Ingersoll, 2003). More specific it was found 

that physics, chemistry and mathematics teachers had the lowest probability of returning 

to the classroom compared to secondary teachers in other disciplines (Beaudin, 1993).  

The attrition rate for secondary physics and chemistry teachers was 57% and secondary 

biology of 51% as compared to other secondary teachers in other disciplines (Grissmer 

and Kirby, 1992).  

The literature review addressed to this study reveals strong evidence that teacher 

are more likely to leave teaching if they are teaching in  lower socio-economical schools 

and if they are teaching secondary science classes.   

 

Who is migrating or leaving and why 

Results from the U.S. Department of Education’s 1999-2000 Schools and Staffing 

Survey (SASS) and the Teacher Follow-up Survey (TFS), shows equal percentage of 

male and female migrating. Teachers under the age of 30 had the largest percentage of 

teachers migrating with 14.1%. As the age of the teacher increased, as well as the years 

of teaching, the percent of teachers migrating decreased.  Of teachers with less than 3 

years of teaching, 12.8% were migrating teachers.  After 10 years of teaching, the number 

of teachers migrating decreased by 8%. When looking at the ethnicity of the teacher, 

Hispanic and African American teachers were more likely to migrate than Caucasian 

teachers. Finally, when looking at certification type, of teachers with both probationary 

certification and  emergency certification 14% migrated to different schools as compared 

to only 6% leaving the profession. 



20 
 

 The teachers with 0-2 years of experience were more likely to change schools or 

leave the profession than more experienced teachers. The mobility rates in this study 

were close to the national average in 1994 and 1995 (U.S. Department of Education, 

2002). Novice teachers are leaving the teaching profession at higher rates than 

experienced teachers (Darling-Hammond, 2003; Ingersoll 2003; Lortie, 1975).  Research 

indicates that the highest rates of attrition occurs during the early years of teaching 

(Graziano, 2005; Dove, 2004; Ingersoll & Smith, 2003; Heyns, 1988) First year teachers 

are 2.5 times more likely to leave the teaching profession than more experienced 

teachers. The first years of teaching are more demanding and contain higher levels of 

stress (Lortie, 1975).  Studies have discovered that 25% of novice teachers leave after one 

year (Norton, 1999) and about 10% do not complete their first full year of teaching 

(Weiss and Weiss, 1999).  Research by Marvel et al. (2007) indicates teachers with less 

than three years of experience were more likely to move to another district than to 

another school in the same district.  Teachers with three or more years of experience were 

more likely to move another school within the district than move out of the district.   

 Gerland and Hussar (2001), utilizing data from the National Center for Education 

Statistics (NCES), indicated that there had been an increase in teacher demand, student 

enrollment, and the size of the teaching profession. Ingersoll (2002) noted that teacher 

dissatisfactions such as stress, poor working conditions, and low-performing students 

were other factors that contributed to teacher attrition and teacher shortages. 

Subsequently, the best teachers are leaving in increasingly large numbers (Kumashiro, 

2003).   
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One of the factors associated with teacher retention is job satisfaction (Mathieu, 

1991; Ostroff, 1992). Job satisfaction can be defined as an overall feeling about one’s job 

or career, or in terms of specific facets of the job or career (e.g., compensation, 

autonomy, co-workers), and it can be related to specific outcomes such as productivity 

(Gentile, & McFarlin, 1991).    

Ingersoll (2000) used the Schools and Staffing Survey for the 1987-88, 1990-91, 

1993-94, and 1999-2000 school years to compile information about teacher retention. A 

strong relationship was pointed out between hard-to-staff schools and teacher turnover in 

that there was a link between administrative support and teachers’ perceptions of working 

conditions. Ingersoll found that many teachers choose to leave the profession prior to 

typical retirement age of a teacher. The turnover is especially high in the first five years 

of teaching, with 33 to 50% of teachers leaving (Ingersoll, 2002; Education Commission 

of the States, 2000; Brewster & Railsback, 2001).  Ingersoll (2000b) suggested that 

negative first year experiences tend to cause teachers to leave instead of migrate to 

another school.  

Another aspect of teacher satisfaction is work assignment and workload.  Results 

from the Teacher Follow-up Survey 2000-1 (Luckens, Lyter, & Fox, 2004) showed that 

24% of teachers that left public schools and 20% that migrated to a new school strongly 

agreed with the statement, “I often felt that my teaching workload was too heavy.” The 

work assignment includes the level and subject area.  Ingersoll examined the numbers of 

teachers that were assigned positions in which they did not possess a minor or major in 

the subject area. Ingersoll (2001) found that science teachers in particular were routinely 
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asked to teach outside of their area of expertise. Some of the out-of-field placements were 

within the science field, but outside their trained discipline, such as a Physics teacher 

teaching a Biology course. Many out-of-field teachers feel stressed by the lack of training 

in the field which they are teaching. They are forced to keep one step ahead of the 

students and spend more time preparing outside of class than those teaching in-field 

(Ingersoll, 2001; Johnson and Birkeland, 2003). Teachers reported feeling like they could 

only explain the material in one way and had difficulty answering student questions that 

strayed from the textbook. Overall, teachers felt dissatisfied with their positions and some 

reported work assignments to be a major factor in their decisions to stay or leave the 

position (Johnson & Birkeland, 2003).  

The National Center for Education Statistics (2007) released a report stating the 

reasons why teachers leave the profession or transfer to a different school or district. The 

teachers gave reasons on their decision to move to a different school and it was found that 

dissatisfaction with administration was the most common reason. Next was 

dissatisfaction with the school Imazeki (2005) conducted a study using pre-existing data 

on teachers in Wisconsin from the Wisconsin Department of Public Instruction to study 

the effect of wages on teacher mobility. The main finding is that increases in wages 

significantly reduced teacher exits within the Milwaukee school system (Imazeki, 2005). 

Hahs-Vaughn and Scherff (2008) conducted a study using the national School and 

Staffing Survey to determine what factors were related to English teacher attrition. The 

authors examined both individual and school characteristics and found that only salary 
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was significantly related to increased teacher attrition (Hahs-Vaughn & Scherff, 2008). 

This finding corroborates Imazeki’s (2005) findings.  

Liu and Ramsey (2008) examined the 2000-1 version of the Teacher Follow-Up 

Survey in order to determine teachers’ satisfaction with different aspects of their jobs. 

They found that race and years of teaching experience were related to job satisfaction 

among teachers. Specifically, minority teachers were less satisfied with teaching and 

teachers with more years of experience were more satisfied with teaching. Moreover, Liu 

and Ramsey found that female teachers were more satisfied than male teachers. This 

gender difference has been confirmed by several other studies (Bogler, 2001; Chapman & 

Lowther, 1982; Menon, Papanastasiou, & Zembylas, 2008).   

School-wide factors and variables have also been shown to affect teacher 

dissatisfaction. Kearney (2008) found that among all teachers, less than half were 

satisfied with class size, support from parents, school learning environment, and 

availability of resources. These factors were also cited as causes of teacher attrition. 

Retention rates (three years in the classroom) were between 89% and 75% for Caucasian 

teachers and between 94% and 77% for African American teachers during a five year 

time span. Kearney (2008) did not specifically connect job satisfaction with retention as a 

focus for the study. 

 Kukla-Acevedo (2009) explored whether three workplace conditions were related 

to teacher mobility decisions: administrative support, classroom autonomy, and 

behavioral climate. Migration and attrition had different results; teachers with less than 

five years of experience were 1.5 times more likely to leave teaching than experienced 
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teachers. Teachers younger than 30 were three times more likely to exit teaching than 

teachers aged 50 or older. Administrative support was the only factor significantly related 

to teacher turnover once other factors were added. First year teachers’ decisions to leave 

teaching were influenced by administrative support, behavioral climate, marital status, 

union membership, and math/science subject area. Principal support was a protective 

factor for teachers except for the first year teachers.  

Culver, Wolfe, and Cross (1990) determined that school climate and commitment 

to teaching were significant factors in explaining job satisfaction. School climate 

included factors such as poverty status, race of students, and available resources. They 

found that teaching experience and other background factors such as race and gender had 

little effect. However, among Caucasian teachers, lower achieving white teachers tended 

to be more satisfied with teaching than higher achieving Caucasian teachers. Culver et 

al.’s study also supports findings by Kearney (2008) that school resources and learning 

environment are significant factors for teachers in regards to job satisfaction. 

 

Consequences of Teacher Attrition 

A key reason that the teacher quality issue has become so prevalent over the last 

decade is the impact that teachers have on student achievement. Studies show that when 

it comes to student achievement, effective teachers are more important than any other 

school ingredient (Alexander & Salmon, 1995). Linda Darling-Hammond (2001), a 

leading researcher in teacher quality, says that no other intervention can make the 

difference that a knowledgeable, skillful teacher can make in the learning process. She 



25 
 

contends that teacher expertise affects all the core tasks of teaching. Hanushek (1992) 

proclaims that even if one year of instruction from a very ineffective teacher is followed 

by several years of instruction from an average teacher, students may never make up the 

difference. 

  Teacher skills (as measured by performance on state teacher assessments, years of 

teaching experience, and completion of an advanced degree) accounted for roughly 40% 

of the variance in student achievement on standardized tests in reading and mathematics 

in Texas (Ferguson, 1991). Research also shows that a gap exists in the distribution of 

highly qualified teachers among various student groups (Berry, 2002). In fact, in 2002, 

researchers identified that minority students in high-poverty schools were six times more 

likely not to have a fully qualified teacher than non-minority students in a low-poverty 

school (Jepsen & Rivkin, 2002). Research also shows that teachers who completed 

standard teacher education programs were more effective that those certified through 

alternative means. Darling-Hammond (1999) found the strongest predictor of student 

achievement in a state was the number of teachers holding standard teaching credentials. 

Teacher shortages tend to be higher in areas of special education, math and science. 20% 

of middle school math teachers and over 40% of physical science teachers did not hold 

adequate certifications in these areas (The College Board, 2006). “More than half of all 

secondary school students enrolled in physical science classes…are taught by teachers 

who did not major or minor in any physical sciences” (Ingersoll, 2001, p. 504). 

Chemistry and Physics teachers are the least likely to return to teaching once they have 

left because of additional employment opportunities outside of teaching (Murnane, 
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Singer &Willett, 1988). Teacher certification and teacher experience have been found to 

impact student achievement. For example, uncertified, temporarily certified, and 

emergency certified teachers are associated with lower levels of student achievement in 

schools (Darling-Hammond, Berry, & Thoreson, 2001). Schools that are difficult to staff 

typically rely more on teachers without standard certifications to fill vacancies. 

Moreover, Darling-Hammond et al. (2001) determined that in the fields of science and 

mathematics, more teacher education, training, and experience led to better student 

achievement. Additionally, Rockoff (2004) found that longer years of teaching service 

significantly predicted higher reading and mathematics test scores. Constant turnover and 

attrition in schools is problematic for students because schools rely on less-experienced 

and under-certified teachers to staff classrooms and deliver instruction. However, 

Darling-Hammond (1999) pointed out alternative certification leads to a lower 

professional status and likens teaching to a trade rather than a profession.  With a 25% 

percent increase in alternative certification programs in three years and federal and state 

governments favoring them, alternative certification programs are here to stay (Feistritzer 

& Chester, 2006). 

Guin (2004) found that schools with high turnover rates, which had higher 

percentages of high-poverty and minority students, had disruptions to their instructional 

programs, had to repeat professional development, and had less teacher collaboration. 

These effects are likely to lower student achievement and, when coupled with the known 

benefits of having experienced teachers in the classroom, can seriously affect student 

educational outcomes. Moreover, the school climate has been linked to positive teacher 
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outcomes, so a strained school climate due to teacher turnover can have very real 

consequences for teachers in terms of their stress and overall satisfaction (Guglielmi & 

Tatrow, 1998). 

 

Conclusions 

Ingersoll (2003) points out that teacher migration is not primarily due to the 

“graying” of America and increased enrollment. In fact, he is critical of the traditional 

approach to teacher turnover and points out that the real problem is the revolving door. 

Ingersoll (2001) researched teacher migration as part of teacher turnover nationally and 

collected data on reasons for teacher migration. His studies did not focus on or 

differentiate between level of teacher, subject area, and movement across all levels of 

socio-economic schools. Most of the research focuses just on the characteristic of the 

teacher migrating but not where the teacher is migrating to or from. Ingersoll and Perda 

just recently (2011) published a paper on the supply of math and science teachers for the 

country. The research used the 2004-2005 SASS/TSF survey and it showed that there was 

fair amount of migration with math and science teacher between different schools and 

districts.  The research grouped the socio-economical status of schools and the turnover 

rate for the high-poverty, high-minority, urban and rural public schools have the highest 

rates of migration and attrition of math and science teachers. In the paper, there are only a 

few comments on the migration of  teachers, “there is a large annual asymmetric 

reshuffling of a significant portion of the math science teaching force, with a net loss on 

the part of poor, minority rural and urban schools and a net gain to non-poor, nonminority 
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suburban schools” (Ingersoll & Perda, 2011, 589). The majority of the research on 

mobility is from the SASS/TSF survey which is the largest survey of K-12 public and 

private schools in the U.S. The survey does consider school characteristics and teacher 

characteristics, but groups all the science courses together for K-12 and asks the 

migration teachers why they moved in the survey. The study does not have data on the 

actual movement of the teachers, unlike this work. The prior research just states who 

moves but not where they are actually migrating to. My research disaggregated secondary 

science courses into Biology, Chemistry, Physics and Integrated Physics and Chemistry 

and tracked the actual movement of the teacher from school to school, and that is 

important because (1) other research hints that these (physics in particular) may be 

problem areas, and (2) the consequences are unfair to some students. 

This study  looked at data at Texas state level, to see the prevalence of teacher 

migration with secondary science teachers.  My research takes the first steps towards 

trying to describe the migration flow based on SES of schools. This is an area untouched 

by the current research in the field. Possibly, the reason is because when a teacher leaves 

a school and is rehired in another school in the same district, the system is unaffected 

from a labor standpoint. The school organization, though, is largely affected and the 

makeup of personnel changes affects the continuity and coherence of the school. 

The study is intended to fill the gap in the research pertaining to the relationship 

between teacher migration and secondary science teacher qualifications and school 

characteristics in order to assist stakeholders in developing more effective policies and 

programs aimed at providing all students with a qualified science educator.  The teacher 
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qualifications will be based on route of certification, and percent of teaching in  field and 

out of field.  
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CHAPTER 3 

Research Methodology  

The primary purpose of this research study is to investigate teacher turnover in the 

form of attrition and migration in the state of Texas with secondary science teachers.  In 

addition, supplementary questions are posed concerning the school characteristics by 

socio-economical status and teacher characteristics by years of teaching and route of 

certification to explore potential causes of teacher migration. My dissertation research 

used quantitative research methods, specifically, descriptive statistics displayed as 

percentages  and trends indicated by a novel data representation using vectors. The 

review of the literature gives the prior research on the phenomenon of teacher movement 

and retention.  This study helps to fill a gap in the literature by exploring the migration 

flow of secondary science teachers.  The study adds to the literature by aiding the 

understanding of where teachers are migrating to and from as by school characteristics of 

socio-economical status.  

 

Research Questions 

 This research study was designed to explore the following research questions.  

1. Are Texas secondary science teachers migrating between schools and districts?  

2. Of the teachers who migrate, do they transfer more often away from low SES (socio-

economical status) to higher SES schools?  

3. What are the characteristics of the teachers who are migrating? 

a. Science discipline comparison  
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b. First year teachers compared to non first year teachers 

c. Out-of-field teachers to in-field teachers 

d. Certified teachers compared to non-certified teachers  

e. Alternatively certified compared to standard certification 

 

Data Collection 

The data set used in this study was extracted from the Public Education 

Information Management Systems (PEIMS) data from the Texas Education Agency and 

the teacher certification records from the State Board for Educator Certification (SBEC) 

from 1995 – 2008, obtained from Dr. Ed Fuller, in August 2010 from a previous study. In 

one database, the data provided is on secondary science teachers in Texas certified 

through SBEC from 1995 to 2008.  The database provides the year the teacher was 

certified, route of certification, and certification field. The database was merged with an 

existing database created by Dr. Fuller with years of teaching. A variable was created 

where each teacher was assigned either 1 or 0 for each year from 1995 to 2008 to indicate 

whether they taught during that school year. The second database provided by Dr. Fuller 

gives information on Texas secondary science teachers for 2003-2008: the subject a 

teacher is currently teaching in or out of field and the school where a teacher is currently 

teaching.  These two databases were given to me in SPSS format with the teacher 

identification removed. The teacher was identified only by an ID number randomly 

assigned by Dr. Fuller. The two databases were merged together using SPSS and teacher 

ID as common variable.   
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Data were also collected from Academic Excellence Indicator System (AEIS) 

from TEA. School demographics of the percent of economically disadvantaged students 

from each secondary Texas school campus was downloaded from their website for each 

year from 2003 to 2008.  AEIS determined their percentage from the following definition 

and formula (AEIS, 2011): 

Economically Disadvantaged: The percent of economically disadvantaged 
students is calculated as the sum of the students coded as eligible for free or 
reduced-price lunch or eligible for other public assistance, divided by the total 
number of students: number of students coded as eligible for free or reduced-price 
lunch or other public assistance divided by total number of students. 

A database was created of the campus ID and percentage of economically disadvantaged 

students for the campus by each school year for 2003 to 2008.  The database was merged 

with the teacher database using SPSS with the campus ID as the common variable.  

Dataset 

 In the database, teachers were identified more than once if they taught more than 

one subject in a given school year. For example, if a teacher taught Physics and 

Chemistry, the teacher would be identified twice in the database. With the data, the 

percentage of full time equivalents was provided for each teacher and for each discipline 

taught.  For each year about 39% of the teachers were duplicated, meaning they were 

teaching multiple disciplines or levels. To eliminate duplicate cases, the data were sorted 

in SPSS first by each teacher ID and then descending  percentage of full time equivalent.  

A variable was created to identify the first case in each group with a 1 to indicate largest 
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percentage of full time equivalent.  The teachers in the data were filtered to only include 

the 1 variable, so teachers would be identified  by their largest percentage of full time 

equivalent.  For example, a teacher who taught 0.75 Physics and 0.25 Chemistry, the 

teacher would be now labeled as Physics teacher since it was her/his largest percentage of 

full time equivalent.  The charts below show the number of teachers filtered out to be 

represented by their largest percentage of full time equivalent. The primary case values 

indicate the sample size for each given year.   

Table 3.1 

The separate years of 2003 to 2008 filtered by largest percentage of full time 

equivalent were combined into one SPSS database and the combining variable was the 

teacher identification number.  A variable teach_yr was created for each year a given 

teacher taught. Teachers were  given a 1 for the teach_yr variable if they taught that year 

and a 0 if they did not teach that year.  Another variable was created to see whether they 

taught each successive year.  The variable was computed by comparing each year with 

the previous year.  The variable teach0304 was created by subtracting teach_04 from 

teach_03. A value of -1 meant they taught in 2004 but did not teach in 2003. A value of 0 

meant they taught in both 2003 and 2004, and, finally, a value of 1 meant they taught in 

2003 but not in 2004.  This was done for each pair of years, teach0304, teach0405, 

Texas secondary science 
teachers from 2003 to 2008 

2003 2004 2005 2006 2007 2008 

Number of teachers filtered to 
largest percentage of full time 
equivalent 

9,548 9,764 9,912 10,055 10,822 11,326 
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teach0506, teach0607, and teach0708.  The teachers identified with a -1 were labeled as 

incoming teachers for that school year; teachers with a 1 value were labeled as teachers 

who left teaching for that school year as seen in Table 3.2.  The data were then examined 

looked at using progressing school years, rather than data from each individual year when 

looking at migrating and attrition.   

Variable name Variable values Variable definition 
teach0304 -1 taught in 2004 but not in 2003 
 0 taught in 2003 and 2004 
 1 taught in 2003 but not in 2004 
teach0405 -1 taught in 2005 but not in 2004 
 0 taught in 2004 and 2005 
 1 taught in 2004 but not in 2005 
teach0506 -1 taught in 2006 but not in 2005 
 0 taught in 2005 and 2006 
 1 taught in 2005 but not in 2006 
teach0607 -1 taught in 2007 but not in 2006 
 0 taught in 2006 and 2007 
 1 taught in 2006 but not in 2007 
teach0708 -1 taught in 2008 but not in 2007 
 0 taught in 2007 and 2008 
 1 taught in 2007 but not in 2008 

Table 3.2 

Quantitative Data Analysis 

 The quantitative analysis in this study focuses primarily on the difference between 

those who left teaching or who migrated to a different school in Texas secondary science 

education.  Differences can be analyzed by looking at the frequencies using descriptive 

statistics for these given groups.   
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 One group identifier was created to group teachers by science discipline taught.  

The teachers were identified by their largest percentage of full time equivalent science 

discipline.  A teacher for each school year was identified as Physics, Chemistry, Biology, 

or Physical Science teacher and all other general elective science teachers (for example 

an Aquatics teacher). The second group identifier was created by binning schools where 

the teacher taught by the percentage of economically disadvantaged students at the given 

school into five bins.  Five bins were created as follows: bin 1 represents 0 to 20% of the 

students at the school are economically disadvantaged students; bin 2  represents 20 to 

40%; bin 3  represents 40 to 60%; bin 4  represents 60 to 80%; and bin 5  represents 80 to 

100%. After binning the schools, it was observed that the number of schools per bin were 

not equally distributed. This means the bin with more schools would likely have more 

teachers in that bin. To see the rate at which migration and attrition occurred, the bins 

would need to be equally weighted.  In Texas, about one third of the schools in Texas 

have 20 to 40% of students that are economically disadvantaged as seen in Figure 3.1. To 

account for this, the frequency of teachers counted in each bin for a given count was 

divided by the total number of teachers in each bin.  The bins are equally weighed to 

equally weight the data. 
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Figure 3.1 

To quantitatively identify migration, four new variables were created. Teachers 

who did not leave or enter into the teaching field in a given school year were compared to 

see whether they stayed at the same campus or changed. Each teacher’s campus ID was 

compared for each year. For example, comparing employment in 2003 to 2004, if the 

teacher taught at the same school from 2003 to 2004, a label of 0 was given; if the 



37 
 

campus ID was not the same from 2003 to 2004, a label of 1 was given. This was done 

for each school year, 2003-2004, 2004-2005, 2005-2006, 2006-2007 and 2007-2008.  Of 

the teachers that did migrate from one year to the next, the campus’ percentage of 

economically disadvantaged students was analyzed.  New variables were created to 

indicate the migration of a teacher from one school another school by the percentage of 

students who are economically disadvantaged. Two new variables were created to 

indicate whether the teacher migrated from a school with a lower percentage of students 

who are economically disadvantaged to a school with higher percentage of students who 

are economically disadvantaged (PSED) or the teacher migrated from a school with a 

higher percentage of students who are economically disadvantaged to a school with a 

lower percentage of students who are economically disadvantaged.  The two variables 

were created for each school year.  For example, the variable name was 

“movedtolowerPSED0304” or “movedtohigherPSED0304”. This was done for each 

school year, creating ten new variables. The teacher was identified either with a 1 if the 

teacher did migration to higher SES or a lower SES or a 0 if they did not as seen in Table 

3.3. 
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Variable name Variable 
values 

Variable definition 

movedtolowerPSED0304 0 and 1 1 = teacher migrated to a school from 2003 to 2004 a 
school with higher percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtohigherPSED0304 0 and 1 1 = teacher migrated to a school from 2003 to 2004 a 
school with lower percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtolowerPSED0405 0 and 1 1 = teacher migrated to a school from 2004 to 2005 a 
school with higher percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtohigherPSED0405 0 and 1 1 = teacher migrated to a school from 2004 to 2005 a 
school with lower percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtolowerPSED0506 0 and 1 1 = teacher migrated to a school from 2005 to 2006 a 
school with higher percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtohigherPSED0506 0 and 1 1 = teacher migrated to a school from 2005 to 2006 a 
school with lower percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtolowerPSED0607 0 and 1 1 = teacher migrated to a school from 2006 to 2007 a 
school with higher percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtohigherPSED0607 0 and 1 1 = teacher migrated to a school from 2006 to 2007 a 
school with lower percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtolowerPSED0708 0 and 1 1 = teacher migrated to a school from 2007 to 2008 a 
school with higher percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

movedtohigherPSED0708 0 and 1 1 = teacher migrated to a school from 2007 to 2008 a 
school with lower percentages of students eligible for 
free and reduced lunch 
 0 = did not do this migration  

Table 3.3 
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 To count the number of teachers migrating from one school to a different school, 

it was important not to double count teachers from the variables given above. When 

looking at migration, four identifiers were given. The four identifiers are the following: 

1. An identifier of “came in from a lower percentage of students who are 

economically disadvantaged” was given to a teacher who came from a school 

with a low number of students who are economically disadvantaged. This was 

counted in SPSS using a cross-tab of the “movedtolowerPSED0304” variable 

with the economical binning of the 2004 variable. This count was given a 

positive value.  

2. An identifier of “came in from a higher percentage of students who are 

economically disadvantaged” was given to a teacher who came from a school 

with a higher number of students who are economically disadvantaged. This 

was counted in SPSS using a cross-tab of the “movedtohigherPSED0304” 

variable with the economical binning of the 2004 variable. This count was 

given a negative value.  

3. An identifier of “went to a higher percentage of students who are 

economically disadvantaged” was given to a teacher who went to a school 

with a higher number of students who are economically disadvantaged. This 

was counted in SPSS using a cross-tab of the “movedtohigherPSED0304” 

variable with the economical binning of the 2003 variable. This count was 

given a positive value.  
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4. An identifier of “went to a lower percentage of students who are economically 

disadvantaged” was given to a teacher who went to a school with a low 

number of students who are economically disadvantaged. This was counted in 

SPSS using a cross-tab of the “movedtolowerPSED0304” variable with the 

economical binning of the 2003 variable. This count was given a negative 

value.  

The identifiers were given in order to distinguish the types of migration.  Teacher 

migration to a school with a lower percentage of students who are economically 

disadvantaged, for each SES bin, would be total number of teachers that came in from a 

bin with a lower percentage of students who are economically disadvantaged added to the  

total number of teachers who went to a bin with higher percentage of students who are 

economically disadvantaged.  

Teacher migration to a school with a higher percentage of students who are 

economically disadvantaged would be those teachers who came in from a bin with a 

higher percentage of students who are economically disadvantaged added to the number 

who went to a bin with a lower percentage of students who are economically 

disadvantaged. Presented as an equation: 

Migration to less disadvantaged = Came from lower SES + Went to higher SES 

Migration to more disadvantaged = Came from higher SES + Went to lower SES 
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The movement of teachers for each bin is the number of teachers in a specific bin 

who moved to either a school with a lower or higher percentage of students who are 

economically disadvantaged. In the Figure 3.2, shows an example of the movement for 

2003 and 2004. 

 

 

 

 

 

 

 

 

Figure 3.2 

The previous identifiers were assigned to help with the representation of 

migration. When first thinking of the word migration, movement comes into one’s mind. 

A (scalar) number alone, i.e., a magnitude, is not enough to indicate flow. It indicates 

only the amount and not the direction. When thinking of movement or flow of fluids, 
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vectors are used to indicate the direction and magnitude of the flow.  In the case of a 

weather map,   the vectors indicate the motion of the wind. The direction the arrow points 

indicate the direction the wind blows, and the size of the arrow indicates the strength of 

the wind. Such vector diagrams have been used to indicate to indicate the directions of 

students scores (improving or decreasing) as they progress through grade levels (Marder, 

2010). The flow plots are a new way to help visualize educational data. I applied the flow 

plot idea to teacher migration to see movement. I created a vector with an up- down and 

left and right component, as seen in Figure 3.3.  The up component indicates the 

percentage of teachers that “came in from a lower percentage of students who are 

economically disadvantaged” + “went to a higher percentage of students who are 

economically disadvantaged.”  The down component indicates the percentage of teachers 

that “came in from a higher percentage of students who are economically disadvantaged” 

+ “went to a lower percentage of students who are economically disadvantaged.”   

The right direction indicates the percentage of teachers who entered the teaching 

field and the left direction indicated the percentage of teachers who left the teaching field.  

The up and down components would represent migration and the left and right 

components would represent attrition.  The vertical resultant vector for the up and down 

is calculated subtracting the down percentages from the up percentages. The horizontal 

resultant vector for the right and left is calculated by subtracting the left percentages from 

the right percentages. The program Wolfram Mathematica 8 is used to create the vector 

plots.  The percentages are used to scale the vectors’ lengths. The x component of the 
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vector was the net attrition percentage, while the y component of the vector was the net 

migration.  The x and y components were entered into Mathematica using the Graphics 

function and displayed the resultant vector. The resultant vectors were plotted for 2003 to 

2008 and different school bins.  

 

 

 

 

 

 

Figure 3.3 

Once the identifiers have been determined, filtering was used to investigate the 

characteristics of the teacher by years of service (first year vs. not first year), route of 

certification and out of field teaching status. In the database, the identifiers for route of 

certification and whether the teacher was teaching in or out of their field of certification 

and/or not certified were previously identified.  The first year teacher identifier was 

determined by the year of certification for the teacher.  The teacher was identified a first 

year teacher if their certification year was the year earlier for the given school year.   
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Frequency counts were obtained through Statistical Package for the Social 

Sciences (SPSS) for each group were used to explore the flow trend of migrating 

teachers.  The frequency counts were used to calculate the flow vectors using the method 

described above. For each group, a vector plot was created to see the net movement of the 

teachers who are migrating as well as entering the profession or leaving the profession for 

each year from 2003 to 2008.  The data were repeatedly checked throughout the study by 

comparing frequency counts for each identifier to ensure that there were no calculation or 

coding errors. Also, since this data set had been used in previous studies, I compared my 

results with previously presented values (Fuller, 2009).  

Limitations of the study 

The first limitation of the study is knowing the accuracy of the SBEC, AEIS and 

PEIMS data collected by the State of Texas, but with the large amount of data collected 

and over many years, it can be assumed the errors are small enough so as not to skew the 

data.   

When filtering the data, teachers were identified by the largest percentage of full 

time equivalent discipline.  When looking at each science discipline, not every teacher 

has been accounted for; only the teachers who predominately teach that subject have been 

considered.   

When looking at attrition, this study  looked at whether the teacher quit in a 

certain year. The study did not identify teachers who might have quit teaching for a year 
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or two and then returned to the profession.  The data also does not distinguish between 

attrition and migration into and out of Texas. 

This study only looks at a few reasons that might cause a teacher to migrate. 

There are many reasons addressed in the literature review that are considered when 

teachers change schools.  This study attempts to observe and document the migration 

trend of science teachers in Texas by school and teacher characteristics, not by emotional 

and personal reasons or other causes as administrative support. The research was not 

intended to be fully explanatory, seeking all reasons for teacher migration.  
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CHAPTER 4 

Findings and Analysis 

Introduction 

The purpose of the current research study was to examine the migration and 

attrition patterns of secondary science teachers in Texas. Descriptive statistics and 

frequency counts were utilized to create vector plots to indicate migration and/or attrition 

patterns.  Findings from the study are presented in this chapter and are used to help 

answer the research questions.  

 The descriptive summary of the sample in Table 4.1 shows the number of teachers 

currently teaching in a given school year.  Close to one-third of the secondary science 

teachers in Texas teach in schools where 20-40% of the students are eligible for free and 

reduced meals.  Over half of the Texas teachers work in schools where 20-60% of the 

students are eligible for free and reduced meals.  (To help with the discussion of the 

analysis and to help eliminate un-needed wording the schools’ characteristics of the 

percentage of students who are eligible for free and reduced meals will be referenced by 

their bin. For future discussion, if 0-20% bin is discussed it will imply schools where 0-

20% of the students are eligible for free and reduced meals, i.e., high SES schools.)   It 

can also be seen from the data that about one fourth of the secondary science teachers in 

Texas teach in schools with 60% or greater poverty, i.e., low SES schools.  The values 

also help to see the distributions of secondary schools in Texas.  
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Number of Texas secondary science teachers by school identified by percentage of 

students eligible for free and reduced meals per campus

 
Table 4.1 

Attrition and migration of the teachers was calculated by comparing the school 

where the teacher taught in successive years.  Teachers who were not teaching in the 

previous year were considered to be an incoming teacher, while teachers who did not 

teach the following year were considered a leaving teacher. The study found a migration 

rate of 20-24% from 2003 to 2008 as seen in Table 4.2.  The percentage of incoming 

teachers ranged from 17-21%, while teachers who left ranged from 15-17%.  The 

incoming and leaving percentages were close in value, giving a low attrition rate for 

secondary science teachers in Texas.  The percentage of teachers who continued to teach 

at the same school ranged from 41-45% over the five year span.  
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The percentage of teacher migration for Texas secondary science teachers is thus 

significantly higher as compared to the average percentage of teacher migration in 

general (not specific to grade level or discipline) as presented by The Schools and 

Staffing Survey (SASS) and the Teacher Follow-up Survey (TFS), where the migration 

rate was 8.7%. On the other hand, the percentage of teacher attrition (incoming minus 

leaving) for Texas secondary science teachers is lower, ranging from 2-6%, as compared 

to the average percentage of teacher attrition reported in The Schools and Staffing Survey 

(SASS) and the Teacher Follow-up Survey (TFS), which ranges from 5.1-8.4%.  

 

Table 4.2 
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Percentage of  teachers of incoming 
teachers 17.52% 18.27% 17.15% 21.07% 19.88% 

Percentage of teachers continued 
teaching in same school 45.33% 41.89% 42.81% 43.41% 45.30% 

Percentage of teachers left teaching 15.65% 17.03% 15.96% 15.05% 16.15% 
Percentage of teachers migrated to 
different school 21.55% 22.87% 24.06% 20.49% 19.66% 
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Analysis of Research Questions 

1. Are Texas secondary science teachers migrating between schools and districts?  

The first research question was addressed by comparing the schools where the 

teachers taught for each successive year.  A teacher migrated if the school ID changed in 

the following school year.  As seen in Table 4.2, Texas secondary science teachers are 

migrating between schools and districts.  From 2003 to 2004, 2,495 teachers migrated to 

a different school.  The actual number of teachers migrating to different schools increased 

as the years progressed, even though the percentage of migrating teachers to all 

secondary science teachers  decreased after 2006.  From 2007 to 2008, there were 2,655 

teachers changing schools in Texas. Of the migrating teachers from 2003 to 2008, 81.7% 

of the teachers only migrated once during the 5 years, while 15.4% migrated twice, and 

only 2.6% migrated more than three times.  

 Table 4.3 provides the detailed migration and attrition percentages for secondary 

science teachers in Texas broken down by bins for the school’s SES level. The attrition 

percentages for each year are fairly low percentages reaching no higher than 8% when 

looking at the different bins. This means the number of teachers entering the profession is 

close to the number of teachers leaving the profession. A positive percentage indicates 

that more teachers are entering the profession than leaving.  Most of the values for  each 

of the bins shows a positive percentage.  The  migration percentages for each year are 

higher values than for attrition, ranging from 4 to 26%.  
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Texas secondary science teachers from 2003 to 2008 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

Table 4.3 
 



51 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4.1 
  

The values represented in the flow plot show in Figure 4.1 that there is migration 

between schools with differing percentages of students eligible for free and reduced 

meals per campus.  If there was no net migration or attrition flow, the arrows would be 

Flow of Texas secondary science teacher migration and attrition from 2003 - 2008 based on 
percentage of students eligible for free and reduced meals per campus 
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single dots. An arrow directed more vertically than horizontally (with a greater vertical 

than horizontal component) indicates that migration exceeds attrition. An arrow directed 

more horizontal than vertical indicates attrition exceeds migration.  It can be seen from 

Figure 4.1 that migration exceeds attrition.  The arrows for most years and bins are more 

vertical than horizontal.  As time progresses from 2003 to 2008, the arrows start trending 

more to the right indicating that more teachers are entering the field than leaving it.   

As for migration, since the arrows have vertical components and are not dots, the 

plot indicates that teachers are changing schools each year. The plot in Figure 4.1 and 

percentages in table 4.3 indicate there is migration among Texas secondary science 

teachers, that is, teachers are migrating between schools and districts, answering the first 

research question in the affirmative: there is migration of secondary science teachers 

between schools with differing percentages of students eligible for free and reduced 

meals per campus.   

Previous studies have compared attrition and migration rates and they are usually 

close in value.  In the National Center for Education Statistics (2011), the migration rate 

for secondary teachers is 7% and the attrition rate is 9%. The same report also indicates 

for natural science teachers (elementary and secondary) a migration rate of 6.7% and 

attrition of 9.9%.  Figure 4.1, for Texas secondary science teachers in this study, shows 

that migration is more substantial than teacher attrition. In this study, attrition is defined 

as not just the percentage of teachers leaving (as defined in most of the literature) but as a 

result of comparing incoming to leaving teachers. Research has stated the real problem is 

not the lack of new teachers entering into the education profession, but that actual 
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retention of these teachers (Ingersoll, 2001). The Texas secondary science teacher data 

shows the percentage of incoming teachers is slightly more than the percentage of 

teachers who do not continue teaching as seen in Figure 4.2, where the migration and 

attrition vectors are separated out for comparison. The migration vectors (vertical 

vectors) are much larger than the attrition vectors (horizontal  vectors).  “If we could deal 

with the problem of retention, we wouldn’t have these shortages. The whole concept of 

shortages implies there’s lack of warm bodies. That’s a misnomer. It’s not too few 

candidates out there. It’s too few candidates staying” (Ingersoll, 2004, p.146).  Figure 4.2 

shows an increase incoming teachers as compared to leaving teachers in 2006 to 2007 

and 2007 to 2008 for the schools with 40-100% students eligible for free or reduced 

lunch.  

The values of migration are larger than the national values, but research has found 

mathematics and science teachers are more likely to leave their current teaching positions 

than teachers in other fields (Ingersoll, 2001).  The higher values of migration rates as 

compared to national values could be attributed to the fact that this study only looks at 

secondary science teachers.  The data in this study does in fact show that Texas 

secondary science teachers are migrating between schools.  
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Figure 4.2 

 

 

 

Flow of Texas secondary science teacher migration and attrition from 2003 - 2008 based on percentage 
of students eligible for free and reduced meals per campus – vectors separated into components 
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2. Of the teachers who migrate, do they transfer more often away from low SES to 

higher SES?  

 The research question was addressed by comparing the percentages of students 

eligible for free and reduced meals per campus at the migrating teacher’s previous school 

compared to the percentages at her/his current school. The migrating teacher was 

characterized as either moving to a higher SES school or to a lower SES school. A 

campus is labeled as low SES (socio-economical status) if it has a high percentage of 

students eligible for free and reduced meals per campus. In the plots, this would be the 

bottom schools on the graphs. Conversely, a campus with high SES is a campus with a 

low percentage of students eligible for free and reduced meals per campus. In the plot, 

the high SES schools would be at the top of the graphs.  To compare the different schools 

by SES, the campuses are broken into quintiles. 

 As in the “Vertical Vector” column in Table 4.3,  the distributions of migrating 

teachers by SES can be seen in Figure 4.2.  The highest SES and the lowest SES schools 

on average have the largest percentage of teachers migrating. The percentages for each 

year vary by the SES bin.  The Texas secondary science teacher migration rates for each 

quintile bin vary in percentages more than the limited literature suggests. The only study 

observing the percentage of migrating teachers by percentage of students eligible for free 

and reduced meals per campus indicates that the percentages do not vary much within 

each quartile.  In the recent publication by the National Center for Education Statistics 

(2011) the migration rate of teachers is 8.7% for schools with 0-25% of students eligible 

for free lunch; 9.5% for 26-50%; 8.5% for 51-75%; and 5.6% for 76-100%.  This study, 
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however, includes teachers from K-12 and all disciplines across the United States and the 

percentages are for any migration. These values are not representative of the Texas 

secondary science teachers and do not include the migration direction as to a move to 

lower or higher or higher lower SES school. In fact, the trend in Texas secondary science 

teacher migration is the opposite of these values with the smallest percentage of 

migrating teachers for schools with 20-40% of students eligible for free and reduced 

meals per campus even adjusting for this group representing a larger overall number of 

teachers.    

 The purpose of this study is not only to see the rates of Texas secondary science 

teacher migration, but to expand on the idea of migration. The values found for the Texas 

secondary science teachers are not just the percentages of teachers who migrated by type 

of school, but also how they migrated. The previous literature does not provide research 

on the flow of migration, insofar as where a teacher migrates to or from. The direction of 

the vector indicates the overall direction of teacher migration. An upward vector indicates 

the teachers are migrating to schools with fewer students eligible for free lunch and a 

downward vector indicates teachers migrating to schools with more students eligible for 

free lunch.  As seen in the plot in Figure 4.1, all of the arrows do not indicate a migration 

strictly from low SES to high SES as most of the literature reflects. The plot would then 

have all upward arrows. The migration pattern indicates there is migration from lower 

SES school to higher SES school for teachers working in schools with 40% or higher 

students eligible for free and reduced lunch. It is an unexpected result to find that the top 

two bins of higher SES schools in fact had a net migration to lower SES schools.  The 
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previous research by Smith and Ingersoll (2004), Hanushek, Kain and Rivkin (2004), 

Shen (1997), and Murnane et al.(1991) finds that teachers from schools with a high 

proportion of minority students or a large fraction of students who are eligible for free 

and reduced-price lunch are more likely to leave. Hanushek, Kain, and Rivkin study with 

Texas elementary teachers  looked at the type of school a teacher would migrate to. It 

was found the Texas elementary teachers were more likely to migrate away from low 

SES schools. The literature does repeatedly show that schools with lower SES have 

higher migration and attrition rates.  These results are mirrored by the large arrows 

indicating a large percentage of migration of teachers from low SES schools to higher 

SES schools in the bottom half of the graph.  The arrows are longer in the 0-20% than in 

any other bin.  Even though the arrows represent net migration, the arrows are larger with 

lower SES schools as presented in the literature.  The literature does not suggest trends, 

but looks at the odds of a teacher migrating based on the SES of a school. The migration 

trends found among the Texas secondary science teachers shows Texas secondary 

science teachers in low SES schools are migrating to higher SES as the research suggests.  

However, I did not anticipate the large percentage of teacher migrating teachers from the 

high SES schools to lower SES schools. The bin is set from 0 to 20% SES schools, so it 

is true that the teachers can only migrate to lower SES schools;  however if movement 

was only to higher SES we would expect teachers to primarily enter this bin, not leave it 

contrary what the data shows. The data was broken down into quintiles to understand this 

result.  In the 10-20% bin, on average from 2003 to 2008 had almost twice the percentage 

of moving to a lower SES school than to a higher SES school.  I also didn’t anticipate the 



58 
 

very small percentage of migrating teachers in the 20-40% bin. Not much research can be 

found to directly address teachers of high SES schools migrating to lower SES schools.  

Studies by Heyns (1988) and Theobald (1990) did indicate teachers leaving more 

frequently from schools with more favorable conditions.  Ingersoll (2003) showed 

dissatisfaction expressed by the teachers did not result from student demographics or 

other external factors but rather from organizational factors, such as questions of 

leadership and teacher decision-making. De-identified data were collected by Dr. 

Marshall (UTeach, 2012) in a pre-service teacher education class in the Fall 2011 

semester on where future educators would like to teach.  Some of the students indicated 

they would like to teach at lower SES schools and not more affluent schools.  One 

student stated about concerns in teaching in affluent schools is the comparison of her 

salary and status to the parents of the students. Another student suggested she would not 

like to teach at an elite school because of students reminding them their parents make 

more money than the teachers do. This idea was also hypothesized by Theobald (1990) of 

teachers feeling less equal as compared to the surrounding communities.  

Thus, the research question of whether Texas secondary science teacher migration 

is more often away from low SES to higher SES school can be answered both yes and 

no, depending on which teachers are being considered. Migrating teachers from schools 

with 40 to 100% of students eligible for free and reduced lunch are more often to 

migrate to higher SES schools. Migrating teachers from schools with 0 to 40% of 

students eligible for free and reduced lunch on the other hand sometimes migrated to 

lower SES schools, rather than staying in the highest bin. The data were further broken 
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down to see how substantial the change was between the schools teachers were 

migrating from and to. As seen in Table 4.4, about half of the migrating teachers were 

changing schools within 0-20% differences in school populations, i.e. moving only from 

one bin to an adjacent bin. This means about half of the migrating teachers are moving 

to close to similar student population, but about a third of teachers are changing with a 

20-40% difference in SES between their new and old schools.   

 

Table 4.4 

 

3. What are the characteristics of the teachers migrating? 

The research question was addressed by breaking down the Texas secondary 

science teachers into different groups and comparing the individual groups to see the 

Percent change of teacher migration  
 

based on number  
of students 

eligible for free and reduced meals per 
campus 

2003-

2004 

2004-

2005 

2005-

2006 

2006-

2007 

2007-

2008 

0-20% SES change in school  66.4% 55.9% 54.4% 53.2% 52.3% 
20-40% SES change in school  23.4% 30.0% 30.5% 31.1% 31.6% 
 40-60% SES change in school  8.4% 10.8% 11.3% 12.0% 12.7% 
60-80% SES change in school  1.8% 3.0% 3.6% 3.6% 3.0% 

 80-100% SES change in school  0.0% 0.3% 0.2% 0.2% 0.4% 
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characteristics of migrating teachers.  The characteristics were separated into: discipline 

taught, first year compared to non first year teacher, alternatively certified compared to 

standard certification, out of field to infield teachers and certified compared to non 

certified teachers.  

a. Science discipline comparison – biology, physics, chemistry, physical 

science and general science 

The teachers were identified by discipline using the course subject they taught 

most in a given school year. The disciplines were identified as Biology, Chemistry, 

Physics, Physical Science (mainly Integrated Physics and Chemistry teachers) and 

General Science (other science electives for example Aquatic Science).  Table 4.5 shows 

the distribution of all Texas secondary science teachers by discipline. The largest group 

of teachers of secondary science teachers is teaching Biology. Chemistry and Physical 

Science teachers are each about one fourth of the teachers, while Physics is about 10%.  

Percentage of Texas Secondary Science Teachers by Discipline  
  2003 2004 2005 2006 2007 2008 
Biology 39.3% 39.3% 38.6% 38.2% 37.1% 39.0% 
Chemistry 22.0% 23.0% 23.7% 24.3% 24.1% 25.3% 
Physical Science 25.0% 24.4% 24.0% 23.4% 23.5% 19.3% 
Physics 9.3% 9.3% 9.3% 9.3% 9.6% 10.1% 
General Science 4.3% 4.1% 4.4% 4.8% 5.8% 6.2% 

 

Table 4.5 

 Each discipline of teachers was analyzed for migration and attrition rates and the 

results are provided in the following figures (Figures 4.3 – 4.7) 
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Figure 4.3 

Flow of Texas BIOLOGY teacher migration and attrition from 2003 - 2008 based on 
percentage of students eligible for free and reduced meals per campus  
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Table 4.4 

 

 

 

 

 

 

Figure 4.4 

 

Flow of Texas CHEMISTRY teacher migration and attrition from 2003 - 2008 based on 
percentage of students eligible for free and reduced meals per campus  
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Figure 4.5 

 

Flow of Texas PHYSICAL SCIENCE teacher migration and attrition from  
2003 - 2008 based on percentage of students eligible for free and reduced meals per 

campus  
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Figure 4.6 

  

Flow of Texas PHYSICS teacher migration and attrition from 2003 - 2008 based on  
percentage of students eligible for free and reduced meals per campus  
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Figure 4.7 

Flow of Texas GENERAL SCIENCE teacher migration and attrition  
from 2003 - 2008 based on percentage of students eligible  

for free and reduced meals per campus  
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With a plot created for each discipline of secondary science teachers, the migration and 

attrition patterns can be compared with each other and with the entire population sample.   

Biology Teachers: 

The graph for Biology teachers (Figure 4.3) is very similar to the graph for all the 

science teachers (Figure 4.1) as to school characteristics with SES.  The largest group of 

the science teachers in Texas teach Biology so their migration and attritions patterns 

dominate the all science teachers’ patterns.  The percentage of Biology teachers 

migrating is similar to the entire sample of all science teachers.  The percentage of 

migrating Biology teachers range from 5 to 25% depending on which schools are 

identified by SES.  The attrition rate of Biology teachers has a small percentage of more 

teachers incoming than leaving the profession. Migrating Biology teachers from schools 

with 40 to 100% of students eligible for free and reduced lunch more often migrate to 

higher SES schools. Migrating Biology teachers from schools with 0 to 40% of students 

eligible for free and reduced lunch on the other hand are more often not to migrate or  

migrate to lower SES schools. As the years progress from 2003 to 2008 there is a slight 

rightward trend indicating more teachers are incoming than leaving the profession. 

Chemistry Teachers: 

 The graph for Chemistry teachers (Figure 4.4) also shows a similar trend to the 

Biology and all science teacher plots as to school characteristics with regard to SES. 

Migrating Chemistry teachers from schools with 40 to 100% of students eligible for free 

and reduced lunch are more likely to migrate to higher SES schools. Migrating Chemistry 

teachers from schools with 0 to 40% of students eligible for free and reduced lunch on the 
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other hand are more often than not to migrate or migrated to lower SES schools.  One  

noticeable difference of Chemistry teachers is in 2003 to 2004 for schools with 60 to 80% 

of students eligible for free and reduced lunch where there were more teachers leaving 

than incoming giving a more leftward directed arrow. Also, in 2006 to 2007,  the arrows 

are directed more leftward than compared to all the science teachers indicating not as 

many incoming Chemistry teachers for that year.  

 Physical Science Teachers: 

 The graph for Physical Science teachers (Figure 4.5) indicates a similar trend 

overall to all the science teachers as to school characteristics with SES, but with longer 

arrows in the vertical direction and oriented slight more rightward. The longer vertical 

arrows indicate more there is more migration among Physical Science teachers as 

compared to Biology and Chemistry teachers. The more rightward direction also 

indicates a higher percentage of incoming teachers as Physical Science teachers than 

leaving.   For migrating Physical Science teachers it is observed that there is more 

migration from the higher SES schools to lower SES schools.  The percentage of 

migrating Physical Science teachers becomes larger for the two top bins of SES schools 

as the years progress indicated by longer vertical arrows downward.  No literature 

specifically addresses Physical Science teachers. The literature does suggest that 

incoming new teachers are more likely to teach lower level content areas. In Texas from 

2003 to 2008 Physical Science teachers were teaching Integrated Physics and Chemistry. 

National Science Foundation (NSF) in 2008 found Physical science teachers were less 

qualified than Biology teachers and more likely to be out-of-field.   
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 Physics Teachers: 

 The graph for Physics teachers (Figure 4.6) indicates a similar migration pattern 

as all the Texas science teachers as to school characteristics with regard to SES, but a 

different attrition pattern with a larger leftward component.  A leftward component 

indicates more Physics teachers are leaving than entering the profession. The physics 

teachers in Texas support the previous research more than the Chemistry teachers. The 

chemistry teachers’ migration and attrition patterns in Texas were more similar to the 

Biology plot than Physics. Previous studies have shown that attrition pattern of Biology 

teachers are quite different from those of Chemistry and Physics teachers (Barrow, 1992). 

Physics, Chemistry and Math teachers are less likely to return than teachers in other 

fields (Beaudin, 1993). Grissmer and Kirby (1992) found attrition rate for Biology 

teachers to be 51% and Physics and Chemistry to be 57%.  Most of the research, 

however, groups Chemistry and Physics teachers together rather than separating them out 

since they are both a physical science. Munane et al. (1991) found the greatest attrition 

among Chemistry and Physics teachers as compared to other disciplines.  The Physics 

teachers also have the least amount of migration and attrition in the schools with 20 to 

40% students eligible for free and reduced lunch. Most of the arrows are close to dots 

indicating no migration of teachers from these schools and as many teachers entering are 

close to teachers leaving.  

 General Science Teachers: 

 The general science teachers, which consists of Astronomy, Aquatic Science, 

Environmental Science and Geology teachers has a similar trend with migration of the 
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lower SES to higher SES schools in the top bin schools with 0 to 20% of students eligible 

for free and reduced lunch migrating to lower SES schools. There is less of a distinct 

trend though through the years and for the types of schools as indicated by the plot 

having arrows with varying lengths and directions.  The full time general science teachers 

make up about 5% of the Texas secondary science teachers. The less distinct pattern 

could be attributed to the smaller sample size creating more chaotic arrows.  Also,  a 

teacher might not be able to be considered a full time elective science teacher from year 

to year depending on the student class requirements or population. For example, a school 

might have a large senior class needed a fourth year science elective and for that year 

there might a teacher assigned full time to teach the elective science. There is no 

literature addressing elective science teachers.   

 

 Summary of science teachers by discipline: 

 Of Texas secondary science teachers, the migration and attrition trends of Biology 

and Chemistry teachers are similar to each other.  While Physics teachers do have the 

same migration pattern as Chemistry and Biology teachers, there is more attrition among 

Physics teachers.  The Physical science teachers have migration and attrition patterns 

similar to Chemistry and Biology teachers but have a larger percentage of migration 

among Physical science teachers from the schools with 0 to 20% of students eligible for 

free and reduced lunch to lower SES schools.  Finally, General science teachers who 

teach science electives are migrating, but have the least similar patterns with migration 

and attrition as compared to the core course science teachers.  Previous research usually 
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combines Chemistry, Physics, and Physical science teachers together and separates out 

Biology teachers.  Breaking down the teachers by discipline shows there are similarities 

and differences of migration and attrition patterns among science teachers.  

b. First year teachers compared to non first year teachers 

The Texas secondary science teachers were identified as first year teachers or  

non first year teachers to see whether there was a difference in migration and attrition 

patterns between the two.  Extensive research has been done to look at the attrition rates 

of first year teachers, but few separate out migration in the analysis.  In Figure 4.8 and 

4.9, the plots show the comparison of migration and attrition rates of first year teachers 

versus teachers with more than a year experience.  When comparing the two plots, it can 

be seen that the plot for teachers with more than a year experience is similar to the plot 

in Figure 4.1 for all science teachers. The arrows are directed more leftward because 

incoming first year teachers have been taken out of this population.  It can be seen that 

teachers with more than a year teaching experience are migrating more than leaving the 

profession indicated by the arrows becoming more vertical than horizontal.   
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Figure 4.8 

 

Flow of Texas First year teacher migration and attrition from 2003 - 2008  
based on percentage of students eligible for free and reduced meals per campus  
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Figure 4.9 

 

Flow of Texas Non-first year teacher migration and attrition from 2003 - 2008  
based on percentage of students eligible for free and reduced meals per campus  
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Experienced migrating teachers from schools with 40 to 100% of students eligible for 

free and reduced lunch are more often shown to migrate to higher SES schools. 

Experienced migrating teachers from schools with 0 to 40% of students eligible for free 

and reduced lunch on the other hand are more often shown not to migrate or to migrate to 

lower SES schools. 

 On the other hand, the migration and attrition pattern is different in some aspects 

as compared to experienced teachers. First, as seen in Figure 4.8, the arrows are directed 

more leftward for first year teachers than experienced teachers. This indicates there are 

more first year teachers leaving each year than coming in..  The attrition rate reaches up 

to 17% for the lowest SES schools.  The lower SES schools have a higher attrition rate 

than the higher SES schools for first year teachers.   

Among first year teachers, there is also migration as seen with vertically directed 

arrows.  First year migrating teachers at schools with 80 to 100% students eligible for 

free and reduced lunch are more often seen to migrate to higher SES schools than 

migrating teachers at other schools.  The next group of first year migrating teachers more 

often seen to migrate is teachers in schools with 0 to 20% students eligible for free and 

reduced lunch.  There is a higher percentage of migration of first year teachers as 

compared to attrition for schools of very high SES and very low SES.  Overall, the 

arrows indicate more migration than attrition for all campuses with more vertically 

orientated arrows as compared to completely leftward ones. 

Research usually does not differentiate between migration and attrition, but, in the 

recent publication by National Center for Education Statistics (2011), for teachers with 
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three or fewer years of experience the migration rate of 12.8% which was a bit higher 

than the attrition rate of 11.9%.  Turnover is higher among less experienced teachers 

versus more experienced ones as seen nationally (Ingersoll 2001). Extensive research 

(Adams, 1996; Boe et al, 1997; Hanusheck, Kain, and Rivikin, 2004; Ingersoll, 2001; 

Kirby, Berends and Naftel, 1999; Murname et al., 1991) shows that new teachers have 

higher attrition rates than experienced teachers.  Texas secondary science teachers also 

indicate a higher percentage of attrition than experienced teachers.  

c. Out of field teachers to infield teachers 

The Texas secondary science teachers were compared by whether they are 

teaching out–of-field or in-field.  Figures 4.10, 4.11 and 4.12 show the breakdown of the 

teachers who are out-of-field (including not certified), out-of-field but certified and in-

field and certified. When looking at the out of field science teachers, there is a migration 

and attrition pattern. The arrows are directed more rightward as compared to the in-field 

teachers.  The more rightward arrows indicate a larger percentage of incoming out of 

field teachers as compared to leaving.  But since out of field teachers included non 

certified teachers, a separate plot is created to exclude non-certified teachers. Certified 

versus non-certified teachers will be addressed in the next set of plots.  Figures 4.11 and 

4.12 will be used to compare out of field with in-field teachers.  Both in-field and out-of-

field teachers have a higher migration rate than attrition rate.  The in-field certified 

teachers have arrows directed leftward more than out-of-field teachers indicating a higher 

percentage of teachers who are in-field are leaving the profession than out-of-field. The 



75 
 

in-field teachers also have a higher percentage of migration as compared to out-of-field 

teachers with long vertical arrows in the plot of Figure 4.12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.10 

Flow of Texas Out-of-field teacher migration and attrition from 2003 - 2008  
based on percentage of students eligible for free and reduced meals per campus  
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Figure 4.10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.11 
 

Flow of Texas Out-of-field but certified teacher migration and attrition from 2003-08  
based on percentage of students eligible for free and reduced meals per campus  
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Figure 4.12 
 

Flow of Texas In-field and certified teacher migration and attrition from  
2003-08 based on percentage of students eligible for  

free and reduced meals per campus  
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Studies have shown that out-of-field teachers more often transfer into assignments that 

better match their field or quit (Ingersoll, 1999; Patterson, Roehrig, & Luff, 2003; Mont 

& Rees, 1996). However, in Figure 4.12, of Texas secondary science teachers indicates 

that in-field teachers have higher percentages of teachers migrating between schools or 

leaving the profession as compared to out–of-field teachers.  This is best represented in 

the schools with 60 to 80% of students eligible for free and reduced lunch. But both out-

of-field and in-field teachers are migrating from schools with 40 to 100% of students 

eligible for free and reduced lunch and they are more often to migrate to higher SES 

schools. Out-of-field and in-field teachers are migrating from schools with 0 to 40% of 

students eligible for free and reduced lunch, but, on the other hand, they are more often 

not migrating to higher SES schools. The schools with 0-20% of students eligible for free 

and reduced lunch are not able to migrate to higher SES schools since they are in the 

highest bin, but they are migrating. If there was no migration, the arrows would be dots, 

but they are not indicating migration.  The next bin of schools with 20 to 40% students 

eligible for free and reduced lunch, indicate a migration to lower SES schools.  

d. Certified teachers compared to non-certified teachers  
 

Since the out of field teachers included non certified teachers, the non-certified 

teachers were created as a separate group to compare with certified teachers, regardless of 

whether they were in field or out of field. The plot for non-certified teachers is in Figure 

4.13 and will be compared to the figures of certified teachers in Figure 4.11 and 4.12. 
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Figure 4.13 
 

Flow of Texas not certified teacher migration and attrition from 2003-08  
based on percentage of students eligible for free and reduced  

meals per campus  
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Looking at the data of non-certified teachers quickly shows that, among non-certified 

teachers, more are coming into the profession than leaving with the arrows mainly 

directed rightward. The data on Texas science teachers indicate an increase of incoming 

non-certified teachers across all schools. With the need for math and science teachers, 

hiring non-certified teachers is one way to combat the teacher shortage. A recent study by 

the by the Education Departments’ National Center for Education Statistics (NCES)  

released in 2011 found that of secondary teachers in science almost 27% did not have 

certification in the field they were teaching, with higher percentages in Chemistry and 

Physics lacking such a certification.  

 There is a slight migration rate of non-certified teachers, but it is much less than 

compared to out-of-field and in-field certified teachers.  The arrows in Figure 4.13 are 

more horizontally than vertically as compared to Figure 4.11 and 4.12 suggesting non-

certified teachers continue to teach at the same school.  There is some migration of non 

certified teachers from both the very high SES schools and the very low SES school. The  

migration trend increases as years pass from 2003 to 2008. Also, the migration pattern 

shifts to a lower bin where there is less migration as compared to all the science teachers.  

The migration pattern levels around schools with 50% SES of student population.  

e. Alternatively certified compared to standard certification 

The next characteristic addressed was route of certification. The Texas secondary 

science teachers were identified as standard certification or alternatively certified.  The 

migration and attrition plot for alternatively certified teachers is in Figure 4.14 and 

standard traditional certification teachers in Figure 4.15. 
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Figure 4.14 

Flow of Texas alternatively certified teacher migration and attrition from 
2003-08 based on percentage of students eligible for free and reduced 

meals per campus  
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Figure 4.15 

Flow of Texas standard certified teacher migration and attrition 
from 2003-08 based on percentage of students eligible for free and 

reduced meals per campus  
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 The migration and attrition patterns of standard certified teachers indicate a larger 

percentage of migration than attrition with more vertical arrows.  The migration by 

standard certified teachers is greater in the schools with 80 to 100% students eligible for 

free and reduced lunch to schools with higher SES as seen in Figure 4.15.  The standard 

certified teachers in the higher SES schools migrated to lower SES schools.  The 

migration pattern is less with schools of 20 to 40% students eligible for free and reduced 

lunch.  The arrows are also directed rightward indicating that there are more incoming 

teachers than leaving.   

 The migration and attrition patterns of alternatively certified teachers are a bit 

different than that of the standard certified teachers. The alternatively certified teachers 

have less migration and have a higher percentage of incoming than leaving teachers. The 

flow shows more of a rightward direction than vertical.  Most migration occurs in the 

very high SES schools and very low SES schools. The schools with 20 to 80% students 

eligible for free and reduced lunch have slight migration of alternatively certified 

teachers.  In Texas incoming science teachers are becoming certified more through 

alternatively certified programs than traditional programs (Fuller, 2009). The plot in 

Figure 4.14 shows a larger percentage of incoming teachers as alternatively certified as 

compared to standard certification in Figure 4.15.  
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Chapter 5 

Results, Conclusions and Recommendations 

The intent of this study was to examine the migration and attrition patterns of 

Texas secondary science teachers and to see whether there were differences depending on 

the school they currently taught at or the characteristics of the teacher by years of service, 

certification route, discipline of science taught, and if they were in field or out of field.  

The purpose of this chapter is to discuss the findings that emerged from the study and 

connect with educational policies in Texas.  The findings from the data analysis will be 

reviewed. Suggested future research studies that should be conducted as a result of this 

study will be addressed.   

Summary of Results 

 In this study, Texas secondary science teachers from 2003 to 2008 were identified 

as a migrating teacher, incoming teacher or a leaving teacher to help gain a deeper 

understanding of teacher attrition in Texas schools.  The general research problem of this 

study was to determine whether Texas secondary science teachers are migrating between 

schools. When teachers were identified by the school they taught at and compared to the 

school they taught at for the next following  year, it was found on average 22% of the 

teachers are moving to different schools year to year.  This means, on average, one out of 

five science teachers are changing schools and districts. The percentage of migrating 

teachers was about 5% higher than teachers leaving the profession which averaged about 

17%.  When considering migration and attrition, on average, about 40% of the teachers at 

schools needed to be replaced with different teachers.  Texas secondary science teachers 
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migrated between schools for all types of schools based on percentage of students eligible 

for free and reduced lunch during the time period of this study (2003 to 2008).  More 

migration occurred from schools with a higher percentage of students eligible for free and 

reduced lunch. The migration flow from these schools were to schools with fewer 

students eligible for free and reduced lunch.  The unexpected result was that the schools 

with the lowest percentages of students eligible for free and reduced lunch were 

migrating as well and migrating to schools with more students eligible for free and 

reduced lunch.  The schools with the least amount of teachers migrating were schools 

with 20 to 40% of students eligible for free and reduced lunch.  The vector flow plot 

helped to easily see the migration trends of teachers in their movement to a higher or 

lower SES school.  The schools with 0 to 20% students eligible for free or reduced lunch 

experienced an average 22% migration rate to schools with a higher percentage of 

students eligible for free or reduced lunch.  The schools with 80 to 100% students eligible 

for free or reduced lunch experienced an average 20% migration rate to schools with a 

lower percentage of students eligible for free or reduced lunch. The schools with 40% or 

less students eligible for free or reduced lunch experience a net migration of teachers to 

schools with lower SES. The schools with 40% or more students eligible for free and 

reduced lunch experienced a net migration to schools with higher SES.  The flow plots 

indicated the least migration for schools with about 40% of the students eligible for free 

or reduced lunch.  The flow plots indicate there is not a uniform migration pattern of 

teachers only wanting to move to higher SES schools.  The results of this study indicate 
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that the schools do have different migration patterns based on the percentage of students 

eligible for free and reduced lunch.  

 When comparing attrition to migration, the percentage of incoming teachers each 

year is close to the percentage of teachers leaving the profession indicating that Texas 

schools are affected more by science teacher turnover due to migrating teachers. On the 

other hand, new teachers replacing old is also a disruption if newer teachers are not as 

effective and resources must be spent to retrain them. The flow plot quickly indicates 

how the small percentage of teachers of incoming and leaving teachers affects teacher 

flow. The arrows for the first three school years from 2003 to 2006 are almost vertical, 

but after 2006 one does start to see an increase in incoming teachers compared to leaving 

teachers.   

 The study also addresses the some of the characteristics of migration teachers.  

The migration patterns for all core science disciplines was similar with the teachers at the 

schools with 40% or less students eligible for free or reduced lunch experience a net 

migration of teachers to schools with less SES. The science teachers at the schools with 

40% or more students eligible for free and reduced lunch experienced a net migration to 

schools with higher SES.  The flow plots indicated the least migration for schools with 

about 40% of the students eligible for free or reduced lunch.  But the plots for each 

discipline of science are different.  There are more incoming Biology, Chemistry and 

Physical science teachers than Physics teachers. The percentage of incoming teachers was 

largest for Physical science teachers, followed by Biology.  There is a larger percentage 

of Physics teachers leaving the profession as compared to the other disciplines.    
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 Teachers with more than a year of teaching experienced  a trend of higher 

migration than first year teachers. In contrast, first year teachers had a larger percentage 

of teachers leaving as compared to teachers with more experience.  The migration 

patterns of both first year and teachers with more than a year teaching experience mirrors 

the migration pattern of all the science teachers with respect to the schools’ population of 

students eligible for free and reduced lunch.   

 Certified teachers who were out-of-field and in-field also mirrored the migration 

pattern to the schools’ population of students eligible for free and reduced lunch.  In-field 

teachers were leaving at a higher percentage as compared to out of field teachers. In 

contrast to expectations, there was a higher percentage of in-field migrating teachers at 

the lower SES schools as compared to out-of-field teachers.  

 The flow patterns for alternatively certified and not certified teachers were 

different than most of the flow patterns found in the study.  The flow for alternatively 

certified and non certified teachers indicated a higher percentage of incoming teachers 

than migrating teachers.  The standard certified teachers mirrored the migration pattern of 

all the science teachers combined based by schools population of students eligible for 

free and reduced. The standard certification teachers also had a slight rightward trend 

indicating more teachers entering the profession than leaving.  

Conclusion 

 The purpose of this study was to gain insight  into the migration and attrition 

patterns of Texas secondary science teachers.  This study also presented a new way to 

represent data on migration other than just percentages, that is, with vector flow plots.  
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Some research on migration and attrition uses odds ratios based on regression to find the 

odds of a teacher to migrate or leave a school.  Logistic regression was performed on the 

data of this study and it did not show a trend based on the teacher characteristics as the 

vector flow plots did.  The logistic regression analysis on teacher characteristics confirm 

that the analytical procedure of the vector flow plots is suitable for the intended use to see 

migration and attrition flow.   This study looks at migration dynamically rather than 

conceptually.  The vector flow plot show trends over where teacher migrate to and from 

and across a 5 year span.  Logistic regression and discrete time survival analysis in past 

migration research shows whether or not a teacher migrates or leave and possibly when, 

but not where (based on schools) the teachers are migrating or leaving as shown in this 

study. The findings in the study established that, in fact, Texas secondary science 

teachers are migrating between schools with different percentages of students eligible for 

free and reduced lunch.  The vector flow plots help to show quickly and easily the 

substantial migration flow in Texas high schools with secondary science teachers.  A 

significant finding of this study the flow of migrating science teachers between schools 

with varying percentages of students eligible for free and reduced lunch.  Very few 

studies have looked at the actual migration flow of teachers across schools.  Whether it 

may be attrition or migration, teacher retention is needed.  The migration vector flow 

plots showed that Texas secondary science teachers move both from low SES and high 

SES schools.  The previous research indicated what was expected with the lower SES 

school teachers migrating to schools with higher SES, but it was unexpected to see the 

opposite trend of teachers in high SES schools migrating to lower SES schools.  The 
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highest bin of the highest SES schools can only have a migration to lower SES schools 

because they are unable to migrate to a higher SES school.  The data when broken down 

by bins of 10% instead of 20%, showed migration for the schools with 10-20% students 

eligible for free and reduced lunch having  about twice as many teachers migrating to 

lower SES schools than to higher SES schools.  When looking at bins of 10%, the top 

three bins 0 to 30% have a net migration to lower SES schools, and the pattern changes 

around the 30-50% bin.  Whether it may be attrition or migration, teacher retention is 

needed.  This study helped to see the characteristics of science teachers to better identify 

the teachers either leaving the profession or changing schools.  From an equity 

perspective, this study showed inequities in the attrition and migration patterns for Texas 

secondary science teachers.  This study also helps to see the large number of out-of-field, 

non-certified and alternatively certified teachers in Texas high schools teaching science.  

Schools are at risk for lower teacher quality causing greater inequity in student 

opportunities.  To assist the research on migration and attrition to help better our schools, 

this study has confirmed some expected results as well as provided some unexpected 

results. 

The general findings of this study are: 

1. A fifth of Texas secondary science teachers are migrating between schools 

each year. 

2. Migrating Texas secondary science teachers of lower SES schools 

migrated to higher SES schools, while teachers of the higher SES schools 

migrated to a lower SES school.  
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3. There is a high percentage of incoming teachers that are not certified and 

alternatively certified. 

4. There is a high percentage of Physics teachers leaving the profession than 

incoming.  

 

Limitations 

 This study has several limitations that should be considered in examining the 

findings. First, this study did not address why a teacher migrates.  As presented in the 

literature review, there are many reasons for a teacher to leave or change schools making 

the reason complex.  This study is  limited to Texas secondary science teachers from 

2003 to 2008 and this sample may not be applicable to other states or time periods due to 

differences in the required science classes to take, certification programs and certification 

standards.  This analysis also did not follow each teacher from year to year but followed 

the teacher population for migration and attrition.  The study also did not address terms of 

identifying science certification to include composite science certification. The data was 

weighted for the number of teachers from bins, but did not take into account the changes 

in student population with regard to the percentage of free and  reduced  lunch. Finally, 

the data were provided by a third party and it was assumed the data was properly 

compiled and identified.  

 

Recommendations for Future Research 
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 As a result of this study, several ideas of future research studies emerged. More 

research should be done to understand why teachers want to change schools. The data 

available for this study do not permit examination of this issue to the depth that is needed 

to provide meaningful recommendations for policymakers and school administrators.  

This study does give the first steps to see that future research on migration of science 

teachers is needed. An area of research to be further researched is the migration of 

teachers from higher SES schools to lower SES schools. Since there were differences 

between each discipline of science, further research could be done in understanding if 

there are different teacher characteristics for each science discipline. Further research 

should be done in breaking out science disciplines in teacher retention. Most researchers 

group the science teachers as a whole, and, if there is separation, they separate out to 

Physical sciences versus life sciences.  To help understand science migration and 

attrition, additional research can be done similar to this research with other disciplines to 

compare and contrast like Math and English.  Another possibility of future research 

would look more into different characteristics of schools to look for migration patterns 

than just percentage of students’ eligible for free and reduced lunch. Additional research 

could be done to look in the changes in student population with regard to free and 

reduced lunch.  Further research could be done to follow non-migrating teachers across 

the five year span to see if same teacher populations that continues to teach and look at 

their characteristics.  Previous studies indicate administration and salaries affect teaching 

migration.  Migration is complex; to fully understand why teachers migrate, research also 

needs to be done to understand why teachers do not migrate. Finally, research can be 
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done to further representation of migration and attrition flow with the use of computer 

simulations and vector plots.  

 The purpose of this study was to offer meaningful contribution to the research 

literature on teacher migration and attrition.  While most of the research has been done 

looked at  migration based on teacher personal and emotional characteristics and the 

schools’ administration it groups all teachers together and rarely breaks teachers out by 

discipline. Also, there is very little research on the flow movement of teacher migration. 

This study took a different approach to investigate the issue of teacher migration by 

looking at the flow patterns and attempting to uncover trends and patterns of teacher 

migration by SES of the schools.  This research provided  new approach at looking at 

migration flow and interpreting a large data set with easy representation.  

 Teacher migration is an important educational issue to be looked at by educational 

administrators and policy holders.  Teacher migration is costly in many aspects.  Teacher 

migration in Texas is financially costly. Research has shown that it cost Texas 

$290,407,937 annually on teachers moving from one school to another (NCES, 2003). 

The loss of a teacher, whether to another profession or to another school, it is costly to 

the school because they are losing a very integral resource. The teacher has become 

familiar with school practices; understands the school’s curricular practices and 

instructional focus; has built a rapport with students, parents, and colleagues, and the 

search for an adequate replacement costs the administrative team in time, labor, and 

resources (Johnson & Birkland, 2003). When a teacher decides to leave the field or 

transfer to another school, it is often because the system is not working to its maximum 
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efficiency.  Researchers much attempt to understand the teachers and the system to make 

sure school life is meaningful and productive for both the teachers and the students.   
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APPENDIX A 

Data for Texas science teachers by discipline 

 

 

 

 

 

 



95 
 

 

 

 

 

 

 

 

 



96 
 

 

 

 

 

 

 

 



97 
 

 

 

 

 

 

 

 

 



98 
 

 

 

 

 

 

 

 



99 
 

APPENDIX B 

Data for Texas science teacher by years of service 
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APPENDIX C 

Data on Texas science teachers by out-of-field and in-field 
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APPENDIX D 

Data on Texas science teacher by certification 
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APPENDIX E 

Sample of Mathematica coding 
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