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Abstract

This paper presents a tripartite synthesis of research and data on STEM teacher recruitment and retention:  an extensive review of existing literature, in-depth analyses of existing data about a national program including alternative certification, and amalgamation of variables used to evaluate existing alternative certification programs. This synthesis has been incorporated into Resources for Recruitment and Retention of STEM Teachers (R3).  This online resource includes a new searchable database, evaluation methods, policy briefs, and other information for academic researchers, administrators, policy makers, and providers who are interested in optimizing the effectiveness of alternative certification approaches.

Introduction

Research shows persistent correlations between student performance and teacher quality in science and mathematics [1, 2, 3, 4]. Therefore, if we are to improve student achievement, it is critical to have high quality STEM teachers.  It has been estimated that 240,000 middle and high school STEM teachers will be needed to maintain current student/teacher ratios [5].  However, even present levels of STEM teachers are not high enough. A survey of urban school districts indicated that 95% of responding urban school districts had an immediate demand for high school science and mathematics teachers. Eighty percent reported a need for middle school science and mathematics teachers [6,7].  Recent studies [8, 9] show that 56% of secondary students in physical science are being taught by teachers without a major or minor in physical science, and 27% of students in mathematics are being taught by teachers lacking even a minor in mathematics. Furthermore, students in high-poverty schools are 77% more likely to be taught by an out-of-field teacher. In the midst of these ominous statistics the Bush Administration has offered an initiative proposing $380 million dollars to train thousands of new math and science teachers.  Seventy thousand additional AP and International Baccalaureate math and science teachers are proposed as well as the Adjunct Teacher Corps to persuade as many as 30,000 professionals in math and science to perform adjunct high school teaching responsibilities (10, 11).  It will be important to monitor both the trend of increased need for math and science teachers and the impact of this initiative in determining the supply of quality STEM teachers in our nation’s schools, particularly those with high need.

We present a tripartite synthesis of research and data on STEM teacher recruitment and retention: review of literature, analyses of existing data, and an amalgamation of evaluation variables. This online synthesis, Resources for Recruitment and Retention of STEM Teachers (R3), provides access to these resources through many formats, including direct searching, sample assessment instruments, and policy briefs.  The review of literature includes the search for, selection, capturing, and categorization of literature from a variety of on-line data bases.  The analyses of existing data are focused on monitoring data from NSF’s Robert Noyce Scholarship Program. The Noyce Program provides funds for scholarships, stipends, and programmatic support for STEM content specialists to complete teacher credentialing programs, including both traditional and alternative certification programs. Recipients are required to complete two years of teaching in a high-need school district for each year of support.  The third component is an amalgamation of the evaluation information from the Noyce projects.  The site is an important resource for all who are interested in optimizing the effectiveness of alternative certification approaches for STEM teachers. 

While this work is central to an ongoing evaluation of the Noyce programs, we suggest that the literature review, data collection, and evaluation synthesis done here are of interest to all those working to increase recruitment and retention of STEM teachers because the diversity of sites and approaches, the possibilities for comparison between them, and the likelihood of collaboration, is unusual.

Methods

Literature sources searched with a variety of keywords were ERIC, Education (SAGE full text), Social Services Abstracts, and Sociological Abstracts. An internet search for additional articles included NSF award abstracts and sites connected to NSF Centers for Learning and Teaching. All literature abstracts selected for inclusion in the database were read and categorized using a number of keywords by at least two research team members, who discussed and resolved any discrepancies, developing robust category definitions in the process.  

The Noyce annual monitoring data were identified by NSF and the Noyce projects.  Data were gathered via online surveys.  The required data were formatted onto data entry screens into which each of the Noyce projects posts their data.  The data were downloaded into a data base by the monitoring contractor, and frequency counts and percentages were provided to NSF.  The raw data also provides an annotated data base for further analyses. 

Project evaluation plans were requested from all of the Noyce projects and web sites at NSF, and the Noyce sites were examined to gather information on how the project level evaluations were being conducted.  All of the information was distilled and integrated to amalgamate the data, the methods, the instruments, and the research questions.  

Results

Literature review and database production

The extensive review of existing literature concentrates on the nexus between published work on recruitment and retention in general and in STEM programs, and includes alternative certification. This database is aimed to be used by both researchers and practitioners, is inclusive of articles from a variety of perspectives, and can be searched using a range of selection criteria.  Presently, the online database contains 457 publications, from 1961 to today, categorized according to topic to support searching. Categories are subdivided as follows: the source of the document; a classification of the nature of the work (empirical research, policy analysis and advice, historical analysis, etc); the K-12 subject matter (when specified); the grade level of students involved (when specified); attributes of individuals or programs discussed; and whether it addresses recruitment or retention (these were subdivided to distinguish between recruitment and retention that can be linked to teacher education programs, and recruitment and retention that is related to schools or districts, their conditions, or their policies).  The following provides a description of the database by category including the number of articles fitting each criterion.

Table 1.  Categorical Delineation of Literature Review Database

	Category
	Frequency

	Source
	

	Book
	15

	Conference Proceedings
	11

	Journal article
	232

	Report
	189

	Other
	9

	Classification
	

	Empirical research
	255

	Historical review
	14

	Literature review
	26

	Policy analysis and advice
	152

	Description of a program intended to increase teacher recruitment or retention
	102

	Grade Level
	

	Elementary school
	23

	Middle school
	19

	High school
	41

	Not specified (usually K-12)
	394

	Discipline
	

	Earth science
	1

	Life science
	5

	Physical science
	17

	Mathematics
	139

	Science (not further specified)
	172

	Not specified
	319

	Attributes
	

	Alternative Certification
	51

	High Need School or District
	28

	Incentive Program (scholarships or signing bonuses for teachers)
	43

	Low SES students
	29

	Mentoring/Induction
	51

	Students of color
	41

	Teachers of color
	71

	Rural schools
	23

	Supply and Demand (projections of teacher and students population)
	29

	Teacher Money (teacher salary, scholarships, bonuses, fringe benefits)
	128

	Teacher Quality
	55

	Urban schools
	67

	Topic
	

	Recruitment – District
	157

	Recruitment – Program
	141

	Retention – District
	26

	Retention – Program
	62


While it is hard to find a period of time in which there has been no attention paid to recruitment and retention of math and science teachers, the approaches taken have varied.  Alternative certification has been one general approach educators have used to address the shortage of STEM teachers, though in fact alternative certification has a variety of definitions and can be used as a label for programs that might in fact closely resemble traditional teacher certification.

An ongoing synthesis of existing research on teacher retention will help to guide future evaluation efforts and will be further developed as part of the R3 website.  Factors shown to affect teacher retention include salary, school culture, district characteristics and conditions, race/ethnicity and other personal attributes, teacher training, and affective characteristics.  (A longer table with details of papers consulted so far is found in Appendix A.)

Retention is related to absolute salary for all teachers [12], for women [13], and for teachers of color [14]; it is also related to salary relative to other jobs available [13, 15] or districts [16], and a greater differential in salary according to training and experience also increases retention [17]. Positive school culture helps retain teachers [17, 18]; poor school culture increases rate of STEM teachers leaving [12]. Mentoring programs help retain teachers [17, 19]. Not surprisingly, attrition in high need districts is higher [14, 16, 17, 20] and varies by race of the teacher [14] and students [20]. Retention rates seem to vary by ethnicity, though research results are mixed: one study showed that Latino teachers have higher retention rates than white or African-American teachers (for whom rates are indistinguishable) [14]; another indicated that white teachers are more likely to leave teaching or change districts than teachers of color [21]; a third showed nearly equal rates of retention in a school between white teachers and teachers of color (African-American teachers had slightly lower retention rates).  Teachers with more experience are more likely to stay [12, 17, 20, 21]. Younger teachers are more likely to leave a district (not teaching in general) than older teachers [21].  Teachers with graduate degrees, and teachers trained through alternative routes, are more likely to stay in their current jobs [21], though other research suggests that teachers trained through alternative programs felt less well prepared and less likely to stay in teaching [22].  Teachers who are very certain about decision to teach transition better into teaching [23]; however, Miech and Elder [24] found mixed results when looking to see whether those drawn to teaching as a way to contribute to society were more likely to stay in teaching. 
There seems a clear need to continue to explore the effects of family and fertility decisions on male and female teachers' decisions to stay or leave, as most studies that address those questions draw from data before 1990.

Interestingly, minorities teach at higher rates in high need districts [14]; teachers seem to prefer to teach students of the same race or ethnicity [16].  Also worth noting, teachers as a group change careers more than the average worker [12, 25], and much of the math and science teacher shortage is due to attrition, not retirement [12].  

This brief review of the literature serves to highlight factors that are under the control of those that run alternative certification programs – e.g., who is admitted, teacher training, teacher placement, and teacher support – and those that are not – e.g., salary and local conditions.  More literature, as well as synthetic articles highlighting important factors in STEM teacher recruitment and retention, are available as part of the online resource.

Synthesis and analysis of existing data

The data from the monitoring data base are quite extensive and fall into several different categories.  The first category is information on the post secondary institutions which are conducting the Noyce projects.  This includes information about whether the institution uses selected activities such as mentoring, early field experiences, etc.; information on the students in the program, e.g., the numbers of students graduating, the numbers of career changers; information on the applicants for the Noyce awards, e.g., numbers, GPA, support provided; and information on the faculty involved in the program, e.g., numbers, discipline areas and roles.  The second set of information is about both current and prior recipients of the Noyce funding.  This includes demographic information, GPA, prior background, intended teaching areas and levels, levels of funding, and completion dates.  Data on prior recipients also includes if and where they are currently teaching and, if so, which subjects and grade levels they teach.  Finally, school districts involved with the Noyce program are listed.  

These data will enable analyses such as the following:

· The influence of alternative certification programs on the relationship between demographics (e.g., gender, race, ethnicity) and a) program recruitment, b) district recruitment, c) program retention, and d) district retention

· The impact of Noyce funds on the outcomes of students in alternative certification programs versus more traditional certification programs

· Any differences in recruitment and retention between students of alternative and traditional certification programs as a function of mentoring, early field experiences, peer tutoring, and district characteristics.

These statements represent a subset of all potential examinations.  Descriptive results are certain with inferential results dependant upon the amount of data obtained from the five Noyce sites providing alternative certification options.

Synthesis of evaluations

The third component is an amalgamation of the evaluation questions, variables, instruments, and results from the Noyce projects.  The results of evaluation plan synthesis revealed a tremendous range in both the type and amount of data collected and used.  Sites commonly gathered frequency and location data for graduates.  Yet disparities in plans were also found including: (a) emphases on differing aspects of effectiveness: examining alternatively certified teacher’s instructional effectiveness using surveys, portfolios, or structured observations versus studying preparation program effectiveness via an end of the program interview, annual questionnaire, or tracking program; (b) examining graduates’ efficacy and identification with school while teaching versus tracking only their length of teaching stay; and (c) gathering both qualitative and quantitative data versus only quantitative data.   There was little information about what the certification programs actually included in terms of coursework or activities, except some very specific information about certain activities. Nearly two-thirds of the projects plan to collect data of some kind about the effectiveness of the teachers they have prepared.  This is critical to the ultimate goal of improving student understanding of STEM.  Just over a third of the projects report that they include information on transition experiences for teachers, experiences that research suggests [17, 19] can help teachers in high need schools stay for longer.  Very few projects include descriptions of the school setting, something which the literature suggests to be central to retention rates of teachers, and thus very important to the immediate goal of having more high quality STEM teachers. 

In order to examine the information collection of sites involved in alternative certification, we disaggregated the data as depicted in Table 2.  While no definitive conclusions can be reached by comparing the numbers between alternative and regular certification sites, it may be that more alternative certification sites gather data about scholarship fulfillment, teacher effectiveness, and program effectiveness because less is currently known about how to effectively operate such programs and this formative data might be particularly useful.
Table 2: Types of Data Collected by Noyce Sitesa,b
	Type
	Frequency (ACc Sites)
	Percentage (AC Sites)
	Frequency (All Sites)
	Percentage (All Sites)

	Monitoring of Student or Scholarship Fulfillment
	5
	100%
	33
	80%

	Noyce Teacher Effectiveness Data
	5
	100%
	26
	63%

	Formative Program Effectiveness Data
	4
	80%
	26
	63%

	Research Questions/Evaluation Goals
	4
	80%
	14
	34%

	Summative Program Effectiveness Data
	4
	80%
	25
	61%

	Demographic Data
	3
	60%
	24
	59%

	Noyce Student Performance in Program
	3
	60%
	25
	61%

	Program Recruitment Data
	3
	60%
	25
	61%

	School/District Retention
	3
	60%
	17
	42%

	Specific Analyses or Methodologies 
	3
	60%
	23
	56%

	Program Retention Data
	2
	40%
	10
	24%

	School/District Recruitment
	2
	40%
	9
	22%

	Coordination between Programs or Institutions
	1
	20%
	13
	32%

	School/District Characteristics
	1
	20%
	6
	15%

	Transition Experiences/Support for Teachers
	1
	20%
	16
	39%

	Teaching Assignment Characteristics
	0
	0%
	1
	2%

	a Five of 58 sites self-identified as providing alternative certification and sent evaluation plans.

b Forty-one of 58 sites sent the evaluation plans that are the source of these data.

c AC = Alternative Certification


The amalgamation also produced a listing of the instruments used by the Noyce projects in their evaluation work.  These instruments are available on a sortable data base arranged by content (e.g., science, mathematics, grade level, etc.), construct (e.g., attitude, achievement, etc.), method (e.g., observation, interview, survey, test, etc.), and audience (e.g., principals, faculty, future teachers, practicing teachers, etc.).  The characteristics of the instruments are depicted below in Table 3.

  Table 3: Instrument Database Categories, Frequencies, and Percentagesd

	Entries for “Content”
	Entries for “Construct”
	Entries for “Method”

	Content & Pedagogy
	1
	1%
	Achievement
	18
	25%
	Criteria
	6
	8%

	Demographics
	1
	1%
	Aptitude
	2
	3%
	Form
	1
	1%

	Mathematics
	13
	18%
	Attitude
	1
	1%
	Not Specified
	3
	4%

	Not Specified
	16
	22%
	Classroom Ecology
	2
	3%
	Observation
	6
	8%

	Pedagogy
	22
	30%
	Commitment
	2
	3%
	Rubric Analysis
	1
	1%

	Reading 
	1
	1%
	Competence
	8
	11%
	Survey
	27
	37%

	Science
	11
	15%
	Efficacy
	4
	6%
	Test
	27
	37%

	Subject Knowledge
	2
	3%
	Locus of Control
	2
	3%
	
	
	

	
	
	
	Not Specified
	3
	4%
	Entries for “Target”

	
	
	
	Perception of Profession
	4
	6%
	Beginning Teachers
	24
	33%

	
	
	
	Program Effectiveness
	3
	4%
	Candidates
	3
	3%

	
	
	
	Progress in Program
	1
	1%
	District Personnel
	3
	4%

	
	
	
	Self-Reflection
	2
	3%
	K-12 students
	17
	23%

	
	
	
	Teacher Effectiveness
	12
	16%
	Not Specified
	3
	4%

	
	
	
	Teacher Knowledge
	3
	4%
	Pre-service Teachers
	22
	30%

	
	
	
	Transition Experience
	1
	1%
	Program
	1
	1%

	d Percentages are out of the 73 instruments provided by sites


Discussion

We believe that the Resources for Recruitment and Retention of STEM Teachers (R3) will provide useful information for anyone planning or evaluating an alternative certification program.  The literature categorization will provide an efficient source for information about existing approaches.  The Noyce monitoring and evaluation data provide an excellent indication of which variables are currently being used by existing projects.  Together, these provide examples of the range and depth of elements of recruitment and retention programs that developers view as critical for success in the development, description and assessment of teacher certification programs, and offers ideas for how others might improve their work. 

Based on our work so far we believe that, in general, three types of data are viewed as important in research about teacher certification.  

1) Numbers and demographics at each stage in the process of developing a teacher

2) Description of what the experience is like at each stage, and

3) Assessment of the state of the candidate (performance, attitudes, plans, beliefs) at each stage.

Based on the information we have gathered so far we believe that there are gaps in the information about how the three different above suggested areas interact.  Most existing research and the data being gathered by the Noyce projects tends to concentrate on one of the stages in the process of developing a teacher, but not on the interaction across stages.  For example, there is a good amount of research about how the context of schools affects teacher retention, but there is little information on how this retention is also affected by the teacher’s preparation or by their personal characteristics.

We also believe that the field needs to develop more precise definitions of the variables being investigated, so that the information gathered can be more accurately synthesized.  Right now, alternative certification is defined differently in almost every study.   Just what are the critical elements that make a certification program alternative?  Is it the type of people?  Is it the type of activities?  Is it the length of time?  Additionally, the notions of recruitment into a certification program (regardless of alternative status) needs to be separated from the notions of recruitment into a district.  The same distinction needs to be made for retention.  What exactly retains students in certification programs and how is this different or the same as what retains them in their schools?
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Appendix A. Variables That Affect Teacher Recruitment and Retention
	Important Variable(s) 
	Source and Participants
	Main Outcome(s)

	· Teacher applicant job search behaviors

· District hiring preferences
	· Ballou, 1996

· N = 15,123 (1976-1991)


	· Applicants more likely to seek teaching positions when salary relative to other positions is high, and positions readily available.

· College quality had no influence over the likelihood that an applicant finds public school employment, and a subject-area major was a liability. 

	· Gender

· Certification level

· Certainty about decision to teach
	· Marso & Pigge, 1997

· 551 Midwestern participants (98% White, 79% female)

· 7-year longitudinal study


	· Only 162 (29%) were fulltime teachers with > 2yrs. Experience 7 years later

· Men were equally likely to transition to full-time teaching, but more likely not to be teaching and less likely to teach part-time.

· Elementary school majors had lower percentage of “certified, but not teaching” (but confounded with gender)

· “Very certain about their decision” teachers transitioned more successfully from students to teaching

	· Birth of new child

· Marital status

· Occupation as teacher vs. non-teacher

· Teacher workforce involvement following departure from teaching
	· Stinebickner 2002

· NLS-72 data

313 female teachers and 772 non-teachers from 1972-1986
	· Rather than leaving for new jobs, of leavers 67% (172) left fulltime workforce and only 33% (83) pursued a non-teaching occupational position.

· Non teachers exit the workforce at a lower rate

· Substantial attrition is directly related to the birth of new children but not children over 1 year of age.

· Married female teachers are 1.94 times as likely to leave workforce when new birth occurs than those who are not married.

· Probability of exiting workforce when new birth occurs is .60 for female teachers, but .31 for female non teachers.

The take-home point is that models only including # of children miss the impact of fertility outcomes on quit behavior and marital status should be considered in models.

	· Human capital characteristics

· Administrative positions per teacher

· District entry level administrative position salaries

· Conditional probability of promotion for teacher in a year
	· Brewer, 1996

· Job assignment and personal characteristics data of all professional staff employed in NY state from 1975-1990 

	· Higher own salary related to lower quit probability (for women)

· Higher alternative rewards (in county relative to teacher’s salary) related to increased quit probability

· Hypothesis that administrative rewards affect quit behavior improved model fit for men: district mean salary of new administrators negatively related to quit propensity;

· Males only analysis: *first spell teachers more influenced by district administrative positions and salaries; *returning teachers more affected by county administrative; *teachers most responsive to own and county teacher salaries; *interaction between length of teaching spell and effect of both teacher salaries and district administrative appointments; *Teacher own salary more important for 1-year-spell teachers.

	· School leadership

· Student behavior

· Teacher autonomy

· Teacher demographics

· Teacher academic background

· Teacher financial variables

· Class size

· SES of students
	· Weiss, 1999

· 1987-88 and 1993-94 Schools and Staffing Survey data on over 5,000 K-12 full-time first year teachers


	· Teacher perceptions are vital.

· Specifically, first-year American teachers’ perceptions regarding *school leadership and culture (e.g., involved in school budget decisions or evaluation, work cooperatively,  set school discipline policy, have supportive and encouraging principals) as well as *teacher autonomy and discretion (i.e., a say in developing curriculum, selecting texts content, teaching techniques, or discipline methods) impact their willingness to provide their best work, commitment to a career in teaching, and intention to remain in teaching.

	· Teacher migration vs. attrition

· Trends disaggregated for math/science (M/S) teachers.

· Influence of the following on departure: *salary, *time, *family/personal, *administrative support, *dissatisfaction, *student discipline, *student motivation, *influence in school decision making, and *retirement
	· Ingersoll, 2003

· Studies utilize 1995 Teacher Follow-up Survey (TFS) data
	· 1998 nationwide levels of employee turnover averaged 11%, but was 14.3% for teachers

· 1998 data showed even split between teacher migration (7%) and attrition (7.3%); this rate was not significantly different from math/science (M/S) rate of 16%

· Only 13% of total turnover is due to retirement

· Teacher turnover not consistent over time (within first 5 years 39% of all beginning teachers leave)

· Data suggest that M/S teacher departure rate is slightly higher than averages for all teachers over 5 years

· Top reasons for departure (similar between M/S and all teachers): *for leavers (1) poor salary and (2) family or personal; *for movers (1) poor administrative support, (2) poor salary, and for M/S (3) dissatisfaction, but for all (3) family or personal

· M/S teachers more likely to move from or leave teaching job due to dissatisfaction (top reasons are low salaries, lack of administrative support, student discipline problems, lack of student motivation, and lack of influence in school decision-making

· These results persisted across cycles of data and subsets of teachers turnover
· Take home message: teachers (including M/S) leave their jobs for many reasons, but retirement accounts for only a small proportion of those reasons.  Most reasons are malleable and under school/district control.

	· Teacher variables: (gender, age at entry, degree, primary teaching assignment, type of district in terms of risk category, urbanicity, race/ethnicity, beginning salary)

· District variables: (beginning teacher salaries, differences in student-teacher ratios, per pupil instructional expenditures, and percentage of administrative and support staff)
	· Kirby, Berends, Naftel, 1999

· Longitudinal data on Texas public school teachers from 1980-1996
	Descriptive Results:
· The number of Hispanic teachers is increasing while Black teachers are decreasing.

· Minorities teach at disproportionately higher rates in high-risk districts (e.g., non-Hispanic White teachers account for 95% of the teaching force in low-risk districts, but less than 50% of all teachers in high-risk districts).

· Number of continuing teachers has increased over time from 85% in 1980 to 89% in 1996

· Texas Academic Skills Program (TASP) test and Examination for Certification of Educators in Texas (ExCET) test as well as high school completion and college enrollment serving as barriers for minorities…also preventing others from enrolling??

· Average age of teachers increased from 1980-1996 (36 years to 42 years); African American teachers older

Multivariate Results:
· Hispanic teachers have attrition rates around 16% lower than White teachers’, but there is no difference between the rate between Black and White teachers.

· Attrition rates are about 15% higher in high-risk districts with differences across race/ethnicity: Whites in high-risk districts have a nearly 25% higher rate than those in low-risk districts; Hispanics in high-risk districts have almost a 10% lower attrition rate than those in low-risk districts; and no differences were found for Black teachers across the district types.

· Pay increases significantly lower attrition among Hispanic and Black teachers ($1,000 reduces attrition by 2.9% in the overall model, but by 5-6% for Hispanic and Black teachers)

· Increasing student-teacher ratios has a negative effect on attrition; and increases in instructional expenditures per pupil reduce attrition.

· An increase of administrative staff increased attrition, while increased professional support staff lowered attrition

· The results of this model found that minority teachers are particularly sensitive to the variables used in this study to proxy working conditions.

	· Personal characteristics (year in teaching, salary, race, background, hours per week, major, master’s degree, sex, teaching level, bilingual status, number of breaks in teaching)

· School characteristics (% < 3yrs experience, % minority students, # free lunch students, senior teacher salary, beginning teacher salary, total enrollment, locale, mentoring program, organization of classes)

· Teachers’ perceptions (advantages of teaching, influence over policy, administrator knowledge of staff problems, match between expertise and assignment, school problems)
	· Shen, 1997

· Nationally representative, prospective sample of 3,612 teachers

· Focus on voluntary movers and leavers
	· Teachers with more experience tend to stay.  

· Teachers were more likely to move away from teaching positions in socially disadvantaged schools (i.e., more students in free lunch programs and higher percentage of minority students).

· Teachers were more likely to stay at schools with higher salaries for teachers with master’s degrees and 20 years experience.

· Mentoring programs distinguished stayers and movers from leavers.

· Stayers perceived teaching to have more advantages than disadvantages, themselves to have influence over school and teaching policies, and administrators to be aware of teacher problems.

	· Long-range teaching plans (quit vs. stay)

· Importance of: insufficient rewards for outstanding teaching, limited advancement opportunities, stressful work conditions for describing why teachers leave their jobs.

· Work environment (e.g., satisfaction with current job, present salary, stress level)

· Teacher perception of classroom autonomy 

· Teacher attitudes toward teaching efficacy and autonomy, students, teaching as a career, and school administration
	· Hall, Pearson, & DeLos, 1992

· 369 K-12 teachers from a large, urban, Florida public school district

· Survey responses were used

· 60% of cases used to compute discriminant function; 40% for cross-validation


	· Teachers with plans to quit and those intending to stay can reliably be discriminated between based upon the pattern of work-related attitudes and expressed perceptions. 

· Teachers intending to quit indicated less satisfaction with their current employment and salary, expressed a more negative attitude toward both a career of teaching and the school administration.  They perceived less autonomy in teaching and the limited opportunity for advancement in teaching as a reason for leaving.

· Satisfaction with current employment, attitude toward teaching, and satisfaction with salary emerged as the most important variables after adjusting for all other variables in the analysis.  

· Cross validation resulted in 76.7% of case correctly classified

	·  Conducted to examine qualitative research suggesting that idealists are frustrated by the experience of teaching

· Idealism measured in whether teachers viewed their work as a way to serve the larger society and the relation of this desire to other motivations for work.

· Family background (SES), occupational commitment, initial teacher salary, marital status, number of children, whether a teacher got married or had an infant in a given year, public-private schools, race, first full-time job, elementary school teachers, and academic ability were all controlled for in the examination of the relationship between idealism and attrition.

· Also, examined hypothesis across historical periods to see how sensitive service ideals are to period influences
	· Miech & Elder, 1996

· One longitudinal cohort from the 1960s (1960-1964 when service was emphasized (N = 3,783)

· The other cohort is from the National Longitudinal Study of the High School Class of 1972 (NLS:72) from 1972-1986 (N = 724)


	For Men:

· Those drawn to teaching as a means to contribute to society were more likely to drop out (across both cohorts) than other teachers

· Departures across cohorts were concentrated in beginning teachers and those with less commitment to the field; reduced likelihood of departure if had young children limited to the 1960s cohort

· These men differed from the literature in that: a) African American men did not persist in teaching at higher rates than other men; b) attrition rates were not higher for private school teachers; c) attrition rates not lower for elementary teachers

For Women:

· NLS:72 idealists were more likely to depart teaching than peers, but 1960s idealists were not.

· Idealists in both cohorts were more committed to teaching while pregnant and with young children than colleagues, although women in other occupations also were.  This finding is interpreted as commitment to the labor force.

· No sudden decrease in attrition after the 5th year was found in these data, leading to suggestions that men in other studies (not separating trends by gender) carry this result.

	· The influence of sex, age, ethnicity, education, and certification route (traditional or alternative certification) on teacher survival was examined.

· “Leaving” in this study refers to leaving the district, not necessarily leaving teaching.
	· Adams, 1996

· 2,327 first-year or new African-American, Hispanic, and White elementary teachers hired by a large Texas school district between August 1985 and November 1991
	· The variables in this study accounted for about 10% of the variance in teacher survival.

· Hazard of women leaving the district was 37% greater than for men.

· Teachers beginning before age 40 were 43% more likely to leave the district than those starting at 40 or older

· Whites were 385% more likely to exit the district than African Americans and 57% more likely than Hispanics

· Teachers possessing only a bachelor’s degree were 68% more likely to exit the district than those with graduate degrees.

· Traditionally certified teachers were 19% more likely to leave than alternatively certified teachers.

	·  Teacher mobility

· Student achievement

· Teacher and student demographic data

· Teacher experience, salary, education, class size, grade, population served, and subject

· Texas Assessment of Academic Skills (TAAS) data

· Empirical salary schedules
	· Hanushek, Kain, & Rivkin, 2001

· UTD Texas Schools Project database (all TX public school teachers and entire cohorts of TX students from 1993-1996)


	· Schools serving academically disadvantaged students have difficulties retaining teachers, especially early-career teachers

· Evidence that teachers who are not Black or Hispanic systematically prefer students who are not Black or Hispanic while the opposite is true for Black and Hispanic teachers (this finding may represent a preference of characteristics related to concentrations of Black and Hispanic students at inner-city school, e.g., safety)

· A 10% increase in salary would reduce teacher exits by 3% or less, while a 1 standard deviation (SD) decrease in school achievement would increase exits by 1-2%, and a 10% increase in percentage of Black or Hispanic student increases the probability of non-Black, non-Hispanic teacher exit by an added 1-2%.

· Increase in Black and Hispanic teachers is a potential solution.

· Salary level relative to other districts, rather than absolute level, would most effect teacher district switching.

	· Assessed the similarity-attraction hypothesis by systematically varying the race and sex of school administrators and teacher candidates.

· Videotaped recruitment messages emphasizing economic incentives, work environment attributes, or work itself attributes were presented.

· Participant perceived probability of receiving an offer for the teaching position and perceived probability of accepting an offer for that position.
	· Young, Place, Rinehart, Jury, & Baits, 1997

· 240 participants randomly sampled within the following strata: 60 Black females, 60 Black males, 60 White females, 60 White males. 


	· When presented by female administrators, teacher positions were more attractive for Black applicants versus White applicants when the recruitment message emphasized either work environment or the work itself

· Both White and Black applicants perceived economic incentive messages from female administrators as least effective.

· When presented by a male school administrator, White teacher applicants compared to Black teacher applicants preferred teacher position information describing work environment attributes, while Black candidates (compared to White candidates), displayed higher mean acceptance rates of economic incentive messages. 

· Significant interaction between race of teacher candidate and race of school administrator (same-race pairings resulted in more favorable reactions toward the vacant teacher position), although this finding accounts for only about 1% of the variance.

· In sum, consider the sex of administrators, race of applicants, and content of message.  If unable to vary each of these, consider content of message first (explains 5% of variance) and sex of administrator second (2% of variance)

	· Examined differences among preparation perceptions of teachers from different teacher education programs versus those entering teaching: a) without prior prep (emergency credential), b) through transcript review, or c) through alternate routes operating only in New York City (NYC).

· Route into teaching and perceptions of preparedness

· Relationships between teacher perception of preparedness and sense of teaching efficacy and plans to remain in teaching.
	· Darling-Hammond, Chung, & Frelow, 2002

· 2,302 New York City teachers who completed a spring 1998 survey and had 3 or fewer years of experience (80% female, 68% 35 years or younger, 65% White, 15% Hispanic, 13% African American, 4% Asian or Pacific Islander


	· Beginning teachers (< 3 years experience) with different pathways into teaching perceive their level of preparation differently.

· Teachers from a single formal program felt most prepared, followed by those taking a series of courses from several institutions, followed by those entering through alternative programs and those entering without any prior experience or training.

· Teachers entering from alternative programs and those without prior experience or training felt poorly prepared for several teaching tasks and less than adequately prepared overall.

· The item measuring overall perception of preparedness was significantly related (correlations ranged from .039 to .297) to items measuring efficacy.

· Teachers who felt poorly prepared were significantly less likely to say they’d choose teaching if they could do it over again and significantly less likely to say they plan to remain in teaching.

· Perceptions of poor preparation were also related to teacher sense of responsibility for student learning.

	· Teacher attrition and mobility across and within districts

· The influence of teacher experience levels, ages, and ethnicity upon attrition and mobility.

· The influence of student poverty, race, or state assessment performance on teacher retention or mobility.
	· Plecki, Elfers, Loeb, Zahir, & Knapp, 2005

· Longitudinal data of all Washington State teachers

· Longitudinal data from 1998-2003 involving a representative sample of 20 districts in Washington State containing nearly 30% of the state’s teachers (14,286)
	· Statewide after 5 years 58% of all teachers stayed to teach at the same school, 14% left for another school in the same district, 9% left for another school district, and 20% left the state education system

· These statistics dispel myths that: a) ½ of Washington’s teachers leave teaching in the first 5 years; b) many teachers are lost to other districts; and c) a disproportionate amount of teachers are lost from the workforce

· The general statewide pattern of retention and mobility is consistent for the districts examined in this study.

· Teacher retention at the same school after five years varied tremendously by district (from 40 to 78%).

· The largest districts have the lowest rates of mobility to another district, but typically higher rates of movement within the district.

· The most and least experienced teachers have lower retention rates than middle-range colleagues.

· Teachers at the largest district are not disproportionately inexperienced.

· Novice teachers tend to move more (for some only 40% retained) within larger districts

· Nearly 50% or all teachers leaving the Washington education system are probably doing so to retire.

· White teachers and teachers of color are retained in the same school at nearly equal rates (with African-American teachers with slightly lower retention rates)

· Schools serving greater numbers of students in poverty retain fewer teachers after five years; schools serving greater percentages of White students—more; and those serving greater percentages of African-American students—less.

· School poverty is linked to student performance which is related to teacher retention (poorer performance = lower retention)

· The link between poverty, teacher retention, and student performance also operates in large suburban districts.

	· Induction and mentoring programs

· Responses related to retention as well as data on actual retention

· Other outcomes associated with induction and mentoring


	· Ingersoll & Kralik, 2004

· Literature review of induction and mentoring programs that initially found 500 articles, reduced those to about 150 articles reporting data on beginning teacher mentoring /induction programs, than reduced these to 57 and then 10 studies reporting quantitative data evaluating outcomes and including a comparison group.
	· Only 10 studies emerged as sufficiently rigorous enough for inclusion in this review

· Each of those 10 suffered from serious threats to the validity of inferences including: potential selection bias, multiple treatments, nonequivalent comparison groups, lack of statistical tests (to suggest sample findings are present in the population), limited delineation of induction program components, varied definitions of attrition (e.g., out-of-district, out-of-state), findings of limited generalizeability (e.g., sample is beginning teachers who’ve never taught before vs. all beginning teachers), and measure of intent to stay rather than actual retention.

· Yet, these studies suggest the potential of induction programs by finding differences (sometimes significant and frequently substantial).

· In addition, these studies clarify that the influence of induction components can be synergistic.

· Questions for future study include:

· Who gets helped most? 

· Which components or sets of components are best? 

· Which components are best for which outcomes? 

· Do the selection, preparation, training, assignment and compensation of mentors make a difference? 

· How much contact time is necessary between mentor and mentee? 

· How long do mentoring programs need to be?  

· Does mentoring matter for student growth and achievement? 


