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By learning what factors help create the organizational 
and community contexts that permit a novice science 
teacher to remain and grow as a teacher, we hope 
to strengthen science teaching on a wider scale and 
to diminish the flow of well-qualified individuals out of 
the profession.
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ABSTRACT

This chapter reports initial findings from IMPREST, a 5-year research 

project that aims to investigate novice science teacher retention in the 

United States, with a focus on the underlying factors influencing retention 

for the teachers who stay. The goal of this project is to describe efforts 

to support novice science teachers across a wide range of school and 

community environments in places where the retention rate of novice 

science teachers is demonstrably well above average. In such districts, 

there are stakeholders who know and have learned a great deal about 

how to support novice science teachers and create conditions for their 

success, including district administrators, science supervisors, teachers, 

and community members, and a core aim of this project is to spread their 

hard-won practical wisdom to a wider audience. In this chapter, we report 

the design of the project, introduce the theory of teacher embeddedness 

used in this research, and share preliminary findings from case studies 

in six school districts. 

This study found that retained teachers placed a high value on 

collaborative environments, adequate resources and salary, and the 

relationships they developed both within the school organization and the 

community. In many of the case study districts, the collective mentoring 

efforts of the science department as a whole was viewed by teachers 

as more important for retention than individually assigned mentors. In 

these districts, the human resources process of “onboarding” into the job 

was distinct from induction efforts to provide longitudinal new teacher 

supports. One clear implication from this study is the value of adequate 

common planning time, shared spaces, and engagement in informal 

relationship-building efforts because doing so helps teachers develop 

the links necessary to sustain themselves professionally over time.
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Introduction

T
his chapter reports initial findings from a 5-year Noyce 

Track 4 research project at Montclair State University 

in New Jersey. The Induction and Mentoring Programs 

for the Retention of Science Teachers (IMPREST) project 

aims to investigate factors influencing novice science teacher 

retention in the United States. The goal of our research is 

to describe what is being done to support novice science 

teachers across a wide range of school and community 

environments in places where the retention rate of novice 

science teachers is demonstrably well above average. 

In this chapter, we will describe how we adapted the framework of “job 

embeddedness” from the field of career research to create a conceptual 

framework of “teacher embeddedness” specifically for teacher retention. 

We have used this framework to make sense of novice science teacher 

retention in our study as well as of some of our preliminary findings.

The research reported in this chapter relied on two distinct definitions of 

“novice.” The first, and narrower, definition is that of a first-year teacher 

who is in their first full-time position as a teacher of record. In our analysis 

of state staffing data, this is the definition we used because it allowed 

us to track individual teachers over time and identify the districts that 

were successful in retaining them. We used the second, more expansive, 

definition when we conducted interviews with teachers in these districts 

because we wanted to hear from first-, second-, and third-year teachers 

about the factors they considered in their decisions to remain or not 

remain in the district.
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In the tradition of qualitative education researchers like Sara Lawrence-

Lightfoot (1983), Gloria Ladson-Billings (2005), and John Goodlad 

(2004), we see the value in researching what is good and what is working 

in science teacher retention, as opposed to a pathological approach that 

seeks to diagnose what is wrong. Much of the existing body of research 

on teachers’ careers frames the issue of retention in terms of attrition, 

with attention to investigating the reasons why teachers leave the 

classroom (e.g., Borman & Dowling, 2008; Guarino et al., 2006; Ingersoll 

& May, 2012; Ingersoll & Perda, 2010; Ingersoll & Strong, 2011; Rinke, 

2014; Saka et al., 2013; Santoro, 2011). This work has been valuable in 

helping to identify variables that contribute to teacher attrition such as 

poor administrative support, lack of autonomy, contradictions between 

theory and practice, demanding teaching schedules, and difficulties 

with classroom management and student discipline. Our study flips this 

framing of teacher attrition and asks instead: Why do teachers stay? 

We argue that the answer to this question is not simply a matter of 

minimizing the factors above that contribute to teacher attrition, though 

such efforts remain important. 

In districts with a track record for retaining novice science teachers, there 

are stakeholders who know and have learned a great deal about how to 

support novice science teachers and create conditions for their success.1 

This group includes district administrators, science supervisors, and 

teachers, and a core aim of this project is to disseminate their hard-won 

practical wisdom to a wider audience. 

Over the past decade there has been a fundamental reconceptualization 

of the shortage of science teachers in U.S. schools. For a long time, the 

problem was considered to be one of recruitment. However, a sustained 

program of research begun primarily by Richard Ingersoll’s detailed 

investigation of multiple decades of data from the School and Staffing 

1 In this chapter, we use the term “district” or “school district” as a shorthand reference to the 
more awkward but accurate term “local education agency,” or LEA. In some cases, such as in 
the technical and charter schools described in this chapter, the LEA comprises a single school 
building.
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Survey has led to the finding that the labor shortage in middle and high 

school science and mathematics teachers is driven primarily by teacher 

attrition and mobility (Ingersoll, 1997, 2007, 2011; Ingersoll & May, 2011, 

2012; Ingersoll & Smith, 2003). In other words, science teacher shortages 

can be addressed by improving science teacher retention.

Even when school districts hire science teachers carefully, it is difficult 

to predict whether a given teacher will remain. Certainly, as the work of 

a teacher unfolds over their time in a district, a teacher may accrue a 

mental tally of reasons to leave and reasons to stay. Even school districts 

that do well in supporting teachers may falter when it comes to their 

novice science teachers, precisely because of their specialized needs in 

both the subject matter and pedagogy of secondary science teaching. 

Teaching is challenging in many ways, and not every science teacher 

will be able to meet the demands of the job. However, it may also be the 

case that a promising novice science teacher is hired into a district that 

fails to provide appropriate support. In this situation, the teacher is less 

likely to be retained in that initial position and may choose to leave the 

position or even choose to leave the profession. In the worst case, the 

district continues to repeat the pattern without ever coming to know what 

is necessary to support novice science teachers. The present study is 

motivated by the need to interrupt such a cycle. Conversely, within the 

districts we examine in our study, something is going right. To this end, 

our project aims to learn from districts that are successfully retaining 

novice science teachers, and to make sense of teacher retention in ways 

that enable other districts to learn from these efforts. 
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Teacher Retention

The definition of “retention” varies across colloquial and academic 

usage, and in this chapter, we distinguish between two types of teacher 

retention in reporting our study’s findings. To the school or district that 

hires a science teacher whom they wish to keep, the intention is that the 

teacher becomes an effective, reliable employee who does not have to 

be replaced for a long time. Such a teacher is defined here as retained-

in-position because they are working for the same employer in the same 

position across two different points of time.2 

From the perspective of a given teacher, simply remaining in a position 

may not comprise the whole of retention. A chemistry teacher who 

moves from one district to another, or to a different position either 

within or outside their district, perceives a continuity in their own work 

as an educator that their employers may not. Therefore, we also apply 

the descriptor retained-in-profession to those who transfer to other 

districts, teachers who are taking a break in service but intend to return 

to teaching, and those who remain in the field of education by building 

on their experiences as classroom teachers (e.g., school counselor, 

museum educator, positions in higher education, etc.). This distinction 

is necessary because from the perspective of the field, those individuals 

who leave employment as a P–12 teacher for work in education-related 

positions are engaging in work that is not only positive but necessary 

for the field of teaching (Cochran-Smith, 2004; Nieto, 2003). From the 

perspective of teachers, it simply does not seem correct to say that such 

individuals have left teaching, or ought to be counted as teacher attrition. 

Given that our unit of study is the individual school district, retention as 

discussed in this chapter refers solely to retention-in-position.

2 A more fine-grained analysis (e.g., Boyd et al., 2011; Larkin et al., 2022) might distinguish 
between retention-in-position and retention-in-district, in order to examine the movement 
of teachers across schools within a district. We do not make such a distinction in the 
present chapter. 
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A number of studies have taken up the task of analyzing the effectiveness 

of various retention factors, such as salary (Bang et al., 2007; Borman & 

Dowling, 2008; Geiger & Pivovarova, 2018), administrative support (Boyd 

et al., 2011; Geiger & Pivovarova, 2018; Greenlee & Brown, 2009), mentor 

support (Geiger & Pivovarova, 2018; Ingersoll & Kralik, 2004), student 

demographics (Geiger & Pivovarova, 2018; Greenlee & Brown, 2009), 

and working conditions/school characteristics (Achinstein et al., 2010; 

Bang et al., 2007; Geiger & Pivovarova, 2018). Papay et al. (2017) noted 

that with the tentative exception of the existence of collective bargaining 

(see also Goldhaber et al., 2016), there was little evidence of strong 

relationships between teacher retention and observable characteristics. 

Yet throughout this large body of research, there has been little clarity 

in identifying specific contextual factors that could be used to predict 

teacher retention.

Certainly, there are factors outside of the direct control of individual 

teachers that determine whether staying in a particular position or even in 

the profession is possible. Such reasons may include reductions in force, 

family obligations, unsatisfactory teaching evaluations, certification 

issues, and personal health. What these factors have in common is that 

they are larger than the individual and that, in their absence, the teachers 

in this category would likely intend to continue employment as a teacher 

either in the position or in the profession. Such factors are beyond the 

issues of retention discussed here, though certainly some—particularly 

those related to teacher performance—may be heavily influenced by 

teaching context and available supports. 

However, for the vast majority of teachers, the decision of whether to 

remain in a teaching position falls on them personally, and such voluntary 

decisions (Swider et al., 2011) are not easily categorized. Such decisions 

are complex and may not be related to job satisfaction. For example, 

sometimes a teacher leaves a position when they would prefer to stay, 

such as when a partner’s job requires relocation. Other times, teachers 

stay in a position when they would prefer to leave, such as when the risk 
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of lost income or benefits is too high. Teaching itself can be considered 

an exploratory career (Rinke, 2014), and teachers may simply be ready 

to move on to another phase of their careers.

Methodology

Our study focuses on school districts in the United States that have 

above-average novice science teacher retention and seeks to learn how 

such districts support their new teachers. This study has two distinct 

phases, and in this chapter we focus primarily on the second phase. 

However, a brief description of the first phase is provided to explain the 

state-level data analysis, which is how the sites for the second phase 

were identified. 

First Phase: State-Level Data 
Analysis and Site Selection
In the first phase, we used publicly available staffing data from 2007 

to 2018 to construct a 5-year retention map for six cohorts of novice 

science teachers in each of four U.S. states (New Jersey, North Carolina, 

Pennsylvania, and Wisconsin). This approach permitted our team to map 

the career trajectories of each individual science teacher for a more 

comprehensive picture of teacher retention, mobility, and attrition. For 

example, in sample-based studies, the departure of a teacher at the end 

of 1 year might simply be categorized as attrition. In viewing a 6-year 

trajectory, we were better able to identify teachers who left a position in 

a given year not simply as attrited, but possibly as having transferred to a 

different district or taken time off and then returned. While these teachers 

were categorized as retained-in-profession, they were not retained within 

the district, and we did not count them as retained-in-position for the 

purposes of this study (Larkin et al., 2022).
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After analyzing individual teachers’ career trajectories, we calculated 

the 5-year retention rate of newly hired science teachers in each of 

six cohorts for the years 2007–2012 for each school district.3 We then 

created an indicator to assess the retention rates of science teachers 

over the first 5 years in order to make cross-district comparisons. This 

retention rate indicator was calculated as the sum of the total number 

of years each novice science teacher taught in the district divided by the 

total possible years. For example, if a district hired three novice science 

teachers during our period of interest, and Teacher A taught for 1 year, 

Teacher B taught for 3 years, and Teacher C taught for 5 years, that would 

sum to a total of 9 person-years. When divided by the total possible of 15 

person-years (5 person-years possible for each of the three teachers), 

the district would have a new science teacher retention rate of 9/15 or 

60%. Only one of those teachers, however, Teacher C, would be counted 

as retained under our 5-year retention criterion. Both the retention rate 

indicator (in person-years) and total number of 5-year retained teachers 

(as a ratio of total novice science teachers hired) were used to identify 

districts for the subsequent phase of the study.

Five districts per state were identified for a more detailed case study on 

the factors influencing science teacher retention. Districts were sorted 

initially for higher-than-average rates of retention, as described above, 

and focus districts were selected from those in the top 10% of retained 

novice science teachers in each state. We then attempted to diversify our 

selection of districts by looking at factors such as school size, location 

within each state, type of community (urban, rural, suburban) and relative 

wealth of the district. We also looked for districts that had hired (and 

retained) a significant number of teachers of color, as well as those that 

had hired graduates who had benefited from the NSF Noyce Teacher 

Scholarship Program. In each state we included one or two districts that 

3 For example, the 2007–2008 cohort was examined through the 2011–2012 school year, while 
the 2011–2012 cohort was examined through the 2017–2018 school year.
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did not meet the National Science Foundation’s definition of a high-need 

school, particularly if they retained teachers of color or Noyce graduates.4

At the time of this writing, data collection and analysis are still ongoing 

for the IMPREST project, yet we have completed enough case studies to 

illustrate the value of our teacher embeddedness theoretical framework 

and share some of the lessons learned so far about teacher retention in 

these districts. Information about the districts in this chapter is shown in 

TABLE 1, though because names and exact figures would permit district 

identification, values in the table are presented as approximations to 

maintain confidentiality, and district names are pseudonyms.5 Names of 

individuals and position titles are similarly obscured in order to preserve 

internal confidentiality. TABLE 2 shows further information about the 

relative size of the high school science faculty, retention rate, and the 

number of participants we interviewed in each district. The full district 

cases themselves may be found on our project website.6 

Second Phase: Data Sources and Analysis Procedure
The research team invited each of the selected districts to participate 

in the study, and upon securing district approval, made arrangements 

to interview administrators, novice science teachers, mentor science 

teachers, retained science teachers, and anyone else involved in 

supporting novice science teachers. Early data collection was conducted 

4 In the program solicitation for this grant (NSF 17-541), NSF defines “high-need” from section 
201 of the Higher Education Act of 1965 (20 U.S.C. 1021) to mean “a local educational agency 
(for example, a school district) that serves an elementary or secondary school located in an 
area which is characterized by at least one of the following: (a) a high percentage of individuals 
from families with incomes below the poverty line; (b) a high percentage of secondary school 
teachers not teaching in the content area in which they were trained to teach; or (c) a high 
teacher turnover rate.” All of the districts labeled as “high-need” LEA in Table 1 were identified as 
such by the percentage of students receiving free or reduced lunch in 2017-18.

5 Pseudonyms were carefully selected at the start of the study in an effort to maintain project 
organization and communication of findings. New Jersey names are trees (Aspen, Birch, 
Chestnut, Hickory, etc.), Pennsylvania names are rocks (Granite, Sandstone, etc.), Wisconsin 
names are fish (Wallago, Tetra, etc.), and North Carolina names are birds (Egret, Kingfisher, 
etc.). No two cases begin with the same letter.

6 www.montclair.edu/IMPREST

http://www.montclair.edu/IMPREST
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through in-person site visits to individual districts; after March 2020 

all data collection was conducted through remote interviews via Zoom 

in order to maintain health and safety during the pandemic. The goal 

of the interviews was to collect data that would help our team better 

understand the factors that may have influenced teacher retention during 

the focus period of the data (2007–2018) and also to investigate current 

practices around the mentoring and induction of new science teachers. 

Details on the number and type of interviews conducted at each site are 

shown in TABLE 2. Other data collected included publicly available district 

performance reports as well as any documents provided by the district 

related to the mentoring and induction programs.

At the conclusion of data collection from each site, all interviews 

were transcribed and then coded using NVIVO12 software. Tentative 

themes were generated by the research team, though these themes 

were modified, discarded, or supplanted by emerging themes arising 

from multiple passes of the data. The one a priori theme that was 

included in every analysis was that of induction and mentoring, given 

the importance of characterizing induction and mentoring efforts in the 

district regardless of their roles as factors in retention. For the first case 

of Aspen, all four researchers coded data independently before meeting 

to identify emerging themes related to the issues of interest to the case. 

All four members of the research team then collaborated on constructing 

the narrative of the instrumental case (Stake, 1995). Subsequently, 

each team member then took the lead on the analysis and writing of 

each case, with the other team members providing critical feedback. 

Upon completion, the written case was then shared as a member-check 

(Lincoln & Guba, 1985) with each person who had been interviewed in 

that district, along with an electronic form in which feedback could be 

provided anonymously. Any feedback from this member-check process 

was incorporated into the final version, which was then posted on the 

project website.
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TABLE 1 

Descriptions of Districts Discussed in This Chapter 

District Description

Total student 
enrollment in 

2017–2018

Percent of 
students 
receiving 

free/reduced-
price lunch in 

2017–2018

Percent of 
students 

identified as 
limited English 
proficiency in 

2017–2018

Aspen School 
District

Regional Secondary 
school district with 
one high school. 

Non-high-need LEA.

3,000 10% 2%

Birch Charter 
School

Urban charter school 
affiliated with a local 
university. 

High-need LEA.

500 75% 0%

Chestnut 
School District

Large suburban 
district with two high 
schools. 

Non-high-need LEA.

11,000 20% 3%

Hickory Island 
School District

Small district with one 
high school; seasonal 
population. 

High-need LEA.

1,000 70% 20%

Mulberry 
School District

Urban school district 
with three high 
schools and success 
in retaining teachers 
of color. 

High-need LEA.

9,000 60% 5%

Granite County 
Technical 
School

Regional vocational 
school with an 
academic program. 

Non-high-need LEA.

1,500 40% 2%
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TABLE 2

Department Size, Retention Rate, and Participants Interviewed

District 

Number of 
district science 

teachers 
grades 9-12 
(2017–2018)

Retention rate 
indicator for 

novice science 
teachers

Total number 
of teacher and 
administrator 

interviews 

Number of 
novice science 
teacher (exp < 

three years) 
interviews 
conducted7

Aspen School 
District

30 82% 16 3

Birch Charter 
School

3 85% 6 2

Chestnut 
School District

43 83% 34 0

Hickory Island 
School District

5 100% 5 1

Mulberry 
School District

30 65% 11 2

Granite County 
Technical 
School

13 100% 7 0

7 Granite has had no science teacher vacancies since 2017, so there were no novice teachers to 
interview. In Chestnut, we interviewed six teachers who had been novices between 2007 and 
2018, but no current novice science teachers elected to participate in this study.
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Theoretical Framework

The Limitations of the Turnover Model of Retention
The turnover model of retention has a long history in organizational 

theory, and consists of two primary constructs: job alternatives and 

job satisfaction (March & Simon, 1958; Mobley, 1977). Turnover theory 

predicts that if someone is not satisfied with their job, and has somewhere 

else acceptable to go, they are more likely to leave, and “given the same 

level of dissatisfaction, people with more alternatives will be more likely 

to leave than those with fewer alternatives” (Holtom et al., 2006, p. 318). 

In this model, job alternatives reflect both the state of the labor market 

and an individual’s personal capacity to change jobs. 

Job satisfaction is a loosely defined term that captures whether someone 

finds the material, intellectual, social, and emotional conditions of their 

job acceptable in part or in whole (Lee et al., 2014). By this theory, if 

someone is satisfied in their position and the profession, they will likely 

choose to remain in the job. If someone is not satisfied but has few 

alternatives (or is unable to leave their job for any reason), they may also 

remain. In this model, if a teacher has the opportunity to take another 

position that promises greater satisfaction, the probability they will do 

so is increased. 

In using the lens of job satisfaction to analyze voluntary turnover in a 

variety of professions, Holtom and Inderrieden (2006) found that more 

than half of the individuals in the study left due to a particular shock 

within the organization, not “accumulated job dissatisfaction” (p. 436). 

According to Lee et al. (1999) a shock is defined as “a particular, jarring 

event that initiates the psychological analyses involved in quitting a 

job” (p. 55). In general, shocks such as being assigned a new supervisor 

who is difficult to get along with or reckoning with the switch to a virtual 

workspace during a global pandemic are not unique to the field of 

education. However, some might argue that teachers experience shocks 
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that other professions do not tend to encounter. For novice secondary 

science teachers, a common shock is being assigned to teach outside 

of their discipline or certification (Luft et al., 2020).8 

The model of job satisfaction is consistent with market-based theories of 

labor supply and demand, yet has been shown to have limited predictive 

power when applied to actual cases of job retention and voluntary 

turnover (Mitchell et al., 2001). Reducing attrition to job dissatisfaction 

fails to capture why some people can withstand either an accumulation 

of bad circumstances or shock and others cannot. It also neglects factors 

that may be extra-organizational, such as those related to the community 

and a person’s own personal circumstances.

Toward a Theory of Teacher Embeddedness
We believe that the theory of job embeddedness, adapted specifically for 

the field of teaching and termed teacher embeddedness here, offers new 

insights on meaningful supports for novice teachers and is consistent 

with our aim to focus on why teachers stay, rather than why they leave 

(Lee et al., 2014). 

The theory of job embeddedness originated in the fields of economics 

and applied psychology in order to serve as a better predictor of voluntary 

employee turnover than theories invoking job satisfaction and job 

alternatives (Holtom et al., 2006; Kiazad et al., 2015; Mitchell et al., 

2001). Holtom et al. (2013) argued that job embeddedness grows over 

time as an individual makes more connections to both job and place, 

and therefore the longer a person remains at a job the more “stuck” they 

become, and the harder it is to leave. We note here that being stuck within 

an organization does not indicate whether such a state is desirable or 

undesirable on the part of either the individual or the organization. 

8 A study by Taylor et al. (2020) recently showed the pervasiveness of out-of-field teaching in 
U.S. middle schools, with 88% of all middle school science classes being taught by an out-of-
field teacher.
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In research on employee retention, the theory of job embeddedness has 

been used primarily for survey construction and subsequent quantitative 

analysis. Such job embeddedness surveys have been adapted for a broad 

variety of contexts and purposes, though in the existing literature its use 

tends toward prediction rather than as a guide to intervention (Mallol 

et al., 2007; Shah et al., 2020; Siedlok et al., 2015; Sun & Huang, 2020; 

Tröster et al., 2019). Even in the limited number of studies that examine 

novice teacher retention through the lens of job embeddedness, findings 

are typically presented in terms of a correlation between measures of job 

embeddedness and employee retention (e.g., Watson, 2018; Yildiz, 2018). 

The main components of job embeddedness as originally described 

by Mitchell et al. (2001) are fit, links, and sacrifice, and are applied 

to two distinct domains: the organization and the community. In our 

teacher embeddedness framework, the organization refers to the 

workplace of the school and district itself, and community refers to 

the local area surrounding the school. Additionally, in our adaptation of 

the job embeddedness framework to the context of teaching, we have 

reframed the construct of sacrifice into assets, which we discuss below. 

In our research, we seek evidence of fit, links, and assets in both the 

organization and community domains.

Fit refers to the comfort and compatibility of an individual to the 

organization and community, and includes the degree to which the goals, 

values, and worldviews of the employee are aligned with those in evidence 

in those domains (Holtom et al., 2006; Watson, 2018). It also includes 

the degree to which there are emotional attachments and aspirational 

commitments to these workplaces and settings (Hom et al., 2017). Simply 

put, new science teachers who may flourish in some environments might 

find it difficult to continue in others.

Links are formal and informal social connections and relationships. 

Within the workplace (organization), these links may be to colleagues 

and associated professionals. Within the local area (community), these 

links may include family, religious, and other social affiliations. Links 
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with students and their families are also important, and may span the 

boundary between organization and community. Certainly all such 

links may also influence a person’s decision not to leave their place of 

employment (Mitchell et al., 2001). Reininger (2012) found that most 

young teachers in the United States live in close proximity to their 

hometowns, and Engel and Cannata (2015) noted that this localism in 

markets for teacher labor tends to reinforce inequities in teacher quality.

The third component of the original job embeddedness framework, 

sacrifice, refers to “the perceived cost of material or psychological 

benefits that are forfeited by organizational departure” (Holtom 

et al., 2006, p. 320), as well as to the ease or difficulty of breaking the 

links described above. The notion of sacrifice is closely related to the 

psychological phenomenon of loss aversion, described by Kahneman 

and Tversky (1979) as the idea that “a salient characteristic of attitudes 

to changes in welfare is that losses loom larger than gains” (p. 279). The 

original job embeddedness framework suggests that sacrifices may 

include such things as leaving coworkers or a familiar office space, as well 

as the various other job perquisites (commonly referred to as “perks”) 

that places of employment offer in order to sustain their workers without 

necessarily increasing their salary. Job perks may include retirement 

programs, health care benefits, and day care options. Leaving a position 

will entail losing assets that one values, and human psychology is such 

that these losses will be perceived as disproportionately larger than 

equivalent gains.

Within the original job embeddedness framework, the constructs of fit 

and links were defined in a positive sense with existing and identifiable 

indicators. However, the construct of sacrifice was defined as a conditional 

negative, with a close association to potential loss. Further complicating 

matters was the fact that such potential loss was often applied to aspects 

of the other two components, thus reducing the explanatory power of 

each construct. Within economics, assets are tangible and intangible 

things that have value, and being forced to give up assets is a reasonable 
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definition of sacrifice. Consequently, we use the term assets to describe 

those things which would be sacrificed if an educator voluntarily left a 

position. For our purposes, reframing sacrifice as a loss of assets allows 

for the positive identification of those assets. 

TABLE 3

The Teacher Embeddedness Framework

Component Domain: Organization Domain: Community

Fit The comfort and compatibility of an 
individual with respect to the local 
educational context. This includes 
the degree to which the aspirations, 
career goals, values, culture, 
and worldview of the teacher are 
aligned with the environment of the 
local educational context in which 
an individual works.

The comfort and compatibility 
of an individual with respect to 
the community. This includes the 
degree to which the aspirations, 
career goals, values, culture, 
and worldview of the teacher are 
aligned with the environment of 
the local community in which an 
individual works.

Links Personal relationships and 
connections made with colleagues, 
students, and others within the 
local educational context. 

Personal relationships and 
connections made with individuals 
and groups within the community, 
which may include family, 
consumer, religious, and other 
social affiliations.

Assets The sum of the tangible and 
intangible benefits from a job to 
an individual in terms of perceived 
material and psychological 
value. Such assets may include 
salary, workspace and materials, 
perquisites, established patterns 
of working, and support for 
professional growth. 

The sum of the tangible and 
intangible benefits from a 
community to an individual in 
terms of perceived material and 
psychological value. Such assets 
may include housing, sense of 
place, established patterns of 
living, personal safety, favorable 
commutes to work, and other 
aspects of one’s quality of life 
influenced by the community. 

Note. Adapted from Mitchell et al. (2001) and Holtom et al. (2006)
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Reframing job embeddedness as teacher embeddedness appropriates 

elements of this earlier theory and applies them to the unique 

circumstances and contexts of teachers in order to better understand the 

reasons for teacher retention. The components of teacher embeddedness 

are shown in TABLE 3. One primary difference in this aspect of the 

framework is in its specialization to the work of educators. Through 

the naming of the local education context, and the identification of 

specific examples (such as links to students), the teacher embeddedness 

framework presents a novel reframing of the job embeddedness 

framework with appropriate scope for research on teacher retention.

We agree with Lee et al. (2014) in seeing the immense value of a framework 

based on job embeddedness:

The overarching practical implication of job embeddedness is 

that contexts exist in which employees are more likely to stay. 

To the extent that organizations are able to influence those 

contexts, they will also influence individuals to stay within the 

organization (p. 212).

We see the greatest promise in this approach in our work with the 

retention of novice science teachers. By learning what factors help create 

the organizational and community contexts that permit a novice science 

teacher to remain and grow as a teacher, we hope to strengthen science 

teaching on a wider scale and to diminish the flow of well-qualified 

individuals out of the profession.
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Findings

In this section, we draw from our case studies to describe examples of 

teacher embeddedness in each of the six sites. The role of each of the 

three components of the teacher embeddedness framework—fit, links, and 

assets—is discussed in terms of both the organization and the community. 

Although we have arranged our findings into discrete sections in order 

to illustrate the role of each component of the framework, there is likely 

much overlap. Our intent with this section is not only to illustrate the utility 

of viewing retention through a teacher embeddedness lens, but also to 

provide examples of how the districts in our study supported new teachers, 

a topic that will be addressed further in the Discussion section that follows.

The Role of Fit in the Organization
Although teachers included in our study may not have used the term fit, 

it was evident that what they were describing could be categorized as 

feeling a sense of shared values and goals. Much of this organizational fit 

was expressed in terms of work with colleagues, the alignment of values, 

and teachers’ self-efficacy in their work.

Though we discuss individual relationships in the next section, in 

many ways, fit was represented by the collective work of teachers 

and administrators, and by the science departments in particular. For 

many teachers in the six districts we visited, sharing similar values with 

their colleagues and administrators was cited as one of the reasons 

they remained at their schools. These values are not necessarily the 

same across districts, but the feeling of being on the same page was 

a common theme in teachers’ reasons for choosing to stay. At Granite 

County Technical School (GCTS), teachers valued having personal 

freedom within their classroom while at the same time sharing a desire 

to collaborate with one another. One retained teacher expressed, “I feel 

like our departments are very collaborative; like we’re very helpful with 

each other. People are willing to help each other out as far as pedagogy, 
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ordering equipment, sharing ideas, so I think that’s why I’ve stayed so 

long.” There was also some evidence that a shared view of teaching 

itself contributed to teachers’ sense of fit. At GCTS, the shared vision 

included a greater emphasis on what one administrator described as 

“good teaching” and less emphasis on “teaching to the test.” 

The size of the school—and by extension the science department—was 

considered an important aspect of fit in both larger and smaller districts. 

In Birch Charter School, one of the novice teachers told us that because 

the school is small, the administrators were able to build community by 

creating opportunities for the staff and students to interact with one 

another. One of the Birch administrators echoed this idea: “I would say 

it’s because we’re like a family, we’re so small. We’re like a tight-knit 

family. Everybody knows everybody.” Working in a small district afforded 

teachers not only a feeling of family, but also a feeling of having a greater 

impact on their students. One of the novice teachers working in Hickory 

Island School District explained that for him, the autonomy that comes 

with being the sole chemistry teacher, as well as clearly perceiving his 

direct impact on the students, “really makes working here and staying 

here not a hard choice.”

A sentiment that was echoed in every school we studied with a significant 

number of students from low-income families was the value teachers 

placed on being able to help students in need. A retained teacher at 

Hickory Island told us that a lot of the teachers do “as much as they 

possibly can to help any of the students that need help in school.” Being 

able to engage in such work was consistent with the values held by 

teachers in the school:

And, again it’s not—because there’s not any type of direction 

for us to do it—just most people that are hired, just naturally 

are doing that and so and that’s another reason why I do enjoy 

it here, is because many of the people here are very much like-

minded like myself. 
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Another example of organizational fit that appeared for some of the 

teachers in our interviews was a sense of value alignment from having 

previously worked in nonteaching jobs within the science industry. 

Teachers explained that for the science teachers who share this work 

history, they felt they shared similar views on work ethic. One experienced 

science teacher at Granite County Technical School described it in this way:

I can’t say that every other department in our school works the 

way we do. I think probably, whether it’s the sense of several 

of us came out of industry . . . I worked in industry and we all 

work together. I mean it was, you know, again the collective 

department. So as a science department, we share with 

each other—and I share things across other departments—

but I wouldn’t say that that’s necessarily the way the whole 

building works. 

In a number of the districts, careful consideration was given to fit 

during the hiring process. At Granite, ensuring that teachers “fit” within 

the climate and culture of the school was emphasized from the very 

beginning. One administrator explained that during the hiring process:

We kind of go through the routine of the interview, one, and 

then the best fit. I mean, because all of the people will apply 

with the same qualifications. They all have this and they all 

have the, you know, the experience or whatever. And then it’s 

just about who seems the best fit for this school. 

In Aspen, where current teachers were included in the hiring process, 

careful consideration was given to how well a prospective teacher would 

fit with the existing department. One administrator noted, “It’s nice when 

somebody has teaching experience for sure, but just because they have 

teaching experience does not mean they’re necessarily a good teacher 

or that their teaching philosophies align with our district mission and our 

philosophies on pedagogy.” 



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 299

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

The Mulberry School District was able to recruit and retain novice science 

teachers of color at a higher rate than any other district in the study, and 

in describing the reasons why, one administrator discussed a recent 

panel hosted by the superintendent with Mulberry graduates currently 

in college. Students who were attending historically Black colleges and 

universities noted that these schools were “almost like a continuation of 

where they came from,” while students who were attending predominantly 

White institutions had a more substantial adjustment to make. One 

teacher of color described her feeling of comfort in working in a district 

where the students looked like her:

I was kind of afraid to work in a district where there’s more 

White kids because I feel like the parents are . . . [trails off]. 

Well, the thing is, I don’t really have much experience with 

White people or other races, which is not really good at all.

The implication was that the high rate of retention of teachers of color 

was influenced by a supportive school culture that did not present 

the types of barriers to teachers of color that might have existed in 

other districts.

One final finding worth mentioning with respect to fit concerns the 

ways in which new teachers started their jobs. The very first days of 

employment for a new teacher can be a whirlwind of information, with 

forms to be signed, keys to be issued, and policies to be reviewed. One 

of the commonalities of the districts we studied was that the human 

resources process of “onboarding” into the job was considered to be 

very different from well-designed district efforts to provide longitudinal 

new teacher supports.
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The Role of Fit in the Community
For many of the teachers in our study, the school itself was important, but 

so was the community in which the school was located. In some cases, 

this was because it was the same school they attended as a student or 

was in the area where they grew up. Teachers cited wide-ranging reasons 

for their desire to work in a particular community with its students, and 

many were willing to travel longer distances in order to do so. Still others 

reported that they had felt little connection with the community at first, 

yet ultimately grew to see themselves as a part of the greater community 

in which they teach, which gave them a reason to stay. 

Some districts, such as Hickory Island, made intentional efforts to bring 

new teachers into contact with the local community. More than one 

administrator reported providing tours of the district so new teachers 

could get a feel for the area and become familiar with the lives of the 

students they would be teaching. Other districts, like Birch, Granite, 

and Mulberry, hosted community night events and adult education 

opportunities that provided teachers with a chance to interact with the 

community beyond their colleagues and students. At Granite County 

Technical School, students have the opportunity to work in their future 

fields through internships, and teachers seemed to greatly value their 

relationships with local businesses. 

The Role of Links Within the Organization
Organizational links were often cited both as reasons why individuals 

continued to teach in their districts and as reasons they came to teach 

there in the first place. As with other professions, teaching leads to 

close relationships with colleagues and supervisors, but it also can lead 

teachers to build links with their students, their students’ families, and 

the local community. Current models of teacher induction also present 

opportunities for strong relationships to form between novice teachers 

and their mentors. Lastly, a distinctive opportunity for links in the field 

of education is the potential return of alumni students as teaching staff. 
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Throughout the case studies, teachers consistently mentioned that one 

of the reasons they remained at their schools was that they greatly valued 

their colleagues. One retained science teacher in Aspen High School 

stated, “The people that I work with in my department are a huge reason 

why I stay.” A defining characteristic of the culture for Aspen students 

and teachers alike was high expectations. The science supervisor told 

us, “The science department here, it’s a very strong group of teachers. 

They are devoted to their students. They hold each other and themselves 

to a very high standard.”

At Granite County Technical School, a change in the school to include 

academic as well as vocational education led to a large number of 

teachers being hired in a single year. This created a cohort effect in 

which teachers found themselves relying on one another to overcome 

challenges related to the school’s recent reorganization. One of the 

retained teachers explained that they were “all in the same boat,” and 

strong bonds were created in overcoming the challenges together. 

Sometimes science teachers felt connected to individuals both within 

and outside of their own department. One retained science teacher in 

the Chestnut School District described these connections: 

It goes outside the science department, for sure. I’m closer 

with my science colleagues than, say, math or English, but the 

people that I work with every day . . . I think Chestnut Plains 

[High School] has a phenomenal staff. I would leave in a 

minute, because I know there are many other schools that have 

higher pay scales for the amount of years I’ve had, but I really 

like the people that I work with. I don’t know that that would be 

the case in anyplace else that I would go. I have a lot of respect 

for my colleagues. 

For some of the teachers we interviewed, having the assurance that 

they would be working each day with colleagues they respected and 

enjoyed being around was more important than other job assets, such 
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as an increase in salary. Another teacher in Chestnut District said it 

well: “Better pay elsewhere might not mean better people. It may not 

mean being happier.”

Teachers also spoke about the importance of supportive administrators, 

a point that has been raised in much of the retention literature (e.g., Boyd 

et al., 2011; Campoli, 2017; Grissom & Bartanen, 2019), and here we 

distinguish between the material support provided by the administrators 

(discussed as assets below) and the personal connections novice 

teachers made with those who supervise their work. For example, one 

administrator in the Chestnut School District described the way the 

science supervisor nurtured relationships with teachers as a form of 

“individualized support”:

[Our] science supervisor in particular really, really pays 

attention to the teachers. He’s watching them carefully, 

he is supporting where they need supports, he meets with 

new people frequently, just as check-ins, just to kind of get 

a finger on the pulse to see how everything’s going and see 

what they need. And he runs that by me. He says, I met with 

so-and-so and this is what I’m thinking we need to do for her, 

or can we set her up with this? So that has been so critical, 

that individualized support, I think that is what. . . . And even 

for the people that . . . I mean I have to be honest, even for 

the people that are long-term subs, he’s taking that level of 

care with them. 

It is important to note that the cultivation of a school and district 

environment where relationships are fostered, as described above, is 

itself a form of supporting the links for novice teachers.

In a similar manner, teacher induction programs have become 

commonplace in the field of education as a means to support novice 

teachers and promote retention. In many states, including New Jersey 

and Pennsylvania, a structured induction program is mandatory and 
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includes the matching of each new teacher with a more experienced 

teacher as their mentor. These mentor/mentee relationships may not 

always be sustained beyond the induction period, but when they are, 

it appears these relationships are a significant reason new teachers 

choose to stay. 

In our study, the importance of mentor relationships came up several 

times. For example, one novice teacher at Birch Charter School 

described the influence of their mentor teacher and the link that was 

formed between them: 

My decision started like three years ago, when I applied for the 

Noyce program and I started the teacher internship program. 

I started work here as a trainee and then I met my mentor and 

other teachers in the field. That relationship [with the mentor] 

helped me get a job and I owe her for that. . . . She’s like my 

family and that’s how close a mentor to me she is. So, I’m very 

lucky to have her. I mean, everybody here loves her. 

Another example of links that we identified through our analysis was that 

between teacher and student. Teachers consistently talked about the 

relationships they shared with their students and how important it was to 

remain in their school because of them. One of the experienced teachers 

at Hickory Island told us how building relationships with kids happened 

much more readily than building relationships with her colleagues: 

I remember just loving the kids and loving the science and 

conveying that into my lesson, so that wasn’t difficult at 

all, but I would say making interactions with other teachers 

and administration building those relationships were 

definitely difficult in the first years. . . . I’m not sorry that I 

built a relationship with the kids, because I still have those 

relationships. But looking back, if I would have made other 

administrative or faculty relationships it probably would have 

made things easier.
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At Chestnut School District a teacher also noted that “the students are 

definitely a motivating factor” to remain teaching there. 

One important takeaway from the districts we studied was that mentoring 

was considered to be the responsibility of the whole science department, 

and not just of one assigned person. Even though new teachers were 

assigned individual mentors, in most cases, the school or district science 

department served a collaborative role in mentoring the new teacher, 

particularly in terms of content and curriculum. When other assets, such 

as resources, and autonomy, were taken into account, many retained 

science teachers expressed that it was not worth leaving their district for 

more competitive pay because they did not want to leave their science 

department colleagues.

The Role of Links in the Community
The teacher embeddedness framework suggests that the links individuals 

make in the community where they teach, beyond interactions with the 

colleagues and students with whom they regularly work, are an important 

component of their retention. In contrast with professional external links 

(such as those acquired through professional organizations, professional 

development, and continuing higher education), community links serve 

as a way for teachers to better understand the worlds of their students 

and provide conduits for information to flow in both directions. 

Many opportunities for developing community links were facilitated by 

the districts we studied. For example, at Mulberry, the district held events 

where teachers and parents could get together to talk about science: 

Here we have science night, STEM night, we have just 

meetings where parents learn about the content. It’s a whole 

variety and I’m just talking about science, so even in the 

other content areas, we have all types of events where we 

involve our community. 
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In a number of the districts we studied, new teachers were provided with 

opportunities to familiarize themselves with the communities in which 

the students lived. For example, in Hickory Island School District, the 

district tour for new teachers would end in the public housing area of 

town, where the principal would introduce teachers to parents.

At Granite, not only did teachers have students who were the children of 

students they taught in the past, but some also had students working in 

one of the local businesses that they frequent. As noted above, some of 

these relationships were leveraged to foster internship opportunities for 

students, and one teacher described this network created by the school 

in the local community as a “lineage.” It appeared that this extra layer 

of community attachment contributed to the close-knit feeling both 

teachers and administrators had working for their school. 

For those teachers who grew up in or near the district they are now 

employed in, relationships were also essential. One of the experienced 

teachers at Hickory Island explained it this way:

I’ve been a part of this community for most of my life. I was 

away for six years or so. But coming back, I have a connection 

to the area. I think that also helps with having a connection 

with the students. I understand where they come from, even if 

they’re from a completely different background than myself. I 

know what it’s like to live here where it’s crazy in the summer 

and you have to work a bunch of jobs and then it’s completely 

dead in the wintertime.

A similar sentiment was also made by one of Hickory’s novice teachers:

The kids are, even kids that I don’t have, they’ll come talk to 

me. You’re part of that group and that’s kind of how Hickory 

is. A lot of the teachers around here went to school here and 

they went to school with the parents of the kids that are here, 

and there’s a lot of kids that they’re the second generation, 

third generation of people who went to Hickory High School, 
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and the teacher that retired this past month with like 35 years, 

they saw multiple generations of Hickory people coming in and 

coming and going. So it’s a great small-knit community and 

you get a lot of support from the town. 

In almost all of our cases, the current science teacher population included 

former students, and every school had administrators who highly valued 

their graduates who returned as teachers. Indeed, administrators 

indicated a strong preference on the part of schools to hire teachers 

who either had graduated from the district or who were otherwise local in 

some way. The empirical data that led to the selection of the sites seemed 

to bear out the notion that these high teacher retention districts hired 

such teachers, consistent with the findings of Reininger (2012). Though 

no districts we include in this chapter had an explicit “grow your own” 

program (Gist et al., 2019), many used informal links and networks to 

recruit teachers who had grown up in the district.

The Role of Assets in the Organization
Using the teacher embeddedness framework as a tool for understanding 

teacher retention allows us to look at those “things” teachers describe 

as influential in their decision to remain in their school or district and 

sometimes within the field as a whole. Throughout our analysis, there 

were several assets within the organization that seemed to cut across the 

cases, such as monetary assets (including adequate salary and classroom 

resources), as well as less tangible assets, such as teacher autonomy.

At Chestnut, salary appeared to be one of the driving forces for teacher 

retention. One teacher shared that although teachers were happy with 

many aspects of their district, “most of us would probably leave if we 

could be guaranteed our salary and security elsewhere.” According to 

another teacher at Chestnut School District, “the salary scale is better 

than surrounding districts.” At Granite County Technical School, teachers 

expressed that the salary was also a factor for remaining at their school. 

Because GCTS receives students from several sending districts in the 



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 307

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

county, it pays teachers an amount close to the average salary of teachers 

in those sending districts. 

For example, one of the novice science teachers at Granite explained to 

us that they felt their pay was fair, and the option to leave the district 

for a private school, where the salary would most likely decrease but 

the student population would be different, was unappealing. She also 

explained that she had no plans to leave to go to a district that pays more:

I personally live in a quote “wealthier” district and my mom 

has always been like, “Why don’t you look there?” And I just 

say, “You know what? I don’t want to have to deal with those 

politics and our pay is almost as good. I’d rather keep our 

platform that we have in this school than go to another school 

for just a little more money.” 

For this teacher, a slight increase in salary would not offset the cost of 

what she might lose if she chose to leave GCTS. One of these assets was 

the existence of adequate materials for teaching; unlike many others in 

the teaching profession (Ingersoll & Collins, 2018), teachers at Granite 

County did not feel pressure to pay for materials out of their own pocket. 

“We get almost everything we want to order,” one science teacher noted. 

The department chair, who is charged with ordering supplies, told us:

I’ve never disapproved of anyone, I never said, no we don’t have 

money for this, or no, you can’t have that. So, I mean, that’s 

a nice perk. Like pretty much everything you want to try, you 

know, as long as you can prove that it’s good for kids or it’s 

going to help you, you know if you’re teaching that, you can 

pretty much get it. 

Administrative support was cited by teachers as one of their reasons 

for retention in their districts. Such support often takes the form of 

providing adequate classroom supplies, particularly for science teachers, 

who typically need to order more supplies than do other teachers in the 

building. At Hickory Island, science teachers were allocated a higher 
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annual budget for supplies and materials than were teachers in other 

departments. According to an administrator there, “I give them a ton of 

money to say ‘Spend it on labs’—where everybody else just gets $200 

for materials, I give them close to $1,200: $200, for, you know, your 

pens, your markers, your notebooks, and then here’s $1,000—spend it 

on materials, chemicals.” Being provided with the materials they need, 

teachers felt valued and also inevitably experienced greater feelings of 

accomplishment during their classroom lessons. 

Outside of monetary assets, teachers across all cases discussed how 

important it was for them to have ownership over what they did in 

their classrooms, and that it was a significant factor in their retention. 

In the retention literature, this is commonly referred to as teacher 

autonomy (Ingersoll et al., 2016). One of the retained teachers at Hickory 

Island School District explained, “I basically have control over my own 

classroom, so I can teach the science the way I want to teach you the 

science, and nobody tells me any different.” Similarly, a retained teacher 

listed his reasons for staying at Granite County Technical School. He said, 

“I think it’s a lot of the stuff that we spoke about—flexibility, freedom to 

teach the way that you want to teach.” A retained teacher in Mulberry 

School District stated, “There’s a healthy balance of the vision from up 

top, but also I still feel free enough to try new things in the classroom.” An 

administrator at Birch Charter School noted that teachers in his school 

chose to stay because of the “ownership over the curriculum and the 

freedom to do what you want.” Teacher autonomy, wherever it appeared 

in our case studies, was clearly a valued asset by retained teachers.
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The Role of Assets in the Community
For many, the community in which their school was located afforded them 

several assets. One particular asset that came up repeatedly across cases 

was the value that many teachers placed on their commuting distance 

between home and school. For one teacher at Chestnut School District 

who was recently widowed, a short commute was more than just a luxury. 

She explained, “My children were growing up and I put them in a school 

near me. I turned down other jobs that were farther away. I chose the 

job that put me closest to my children.” Other teachers at Chestnut felt 

the same way, telling us they stay because they live in the town, some 

as close as “five minutes from here.”

For teachers at Hickory Island School District, living near their school 

meant they were in close proximity to the beach, which they valued highly. 

According to one teacher: 

I mean we’re two blocks, three blocks from the beach so when 

you, you know, when you grew up in an environment where, you 

know, you worked on the boardwalk at nighttime and you were 

at the beach all day, I mean who doesn’t want that lifestyle, 

right? Like that’s number one.

At other schools, some teachers chose to remain teaching in their 

community despite their commute. One of the school’s most experienced 

science teachers stated, “I fell in love with Birch City when I started here. 

I love diversity.” This particular teacher was willing to commute 80 miles 

from her home (in a much less diverse community) to Birch Charter 

School. She explained, “I don’t mind doing it because I love what I’m 

doing. And I love the school and the area.”
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Discussion

Our purpose for looking at teacher retention through the lens of the 

theory of teacher embeddedness was to provide a deeper understanding 

of why science teachers remain in their positions. Not only does teacher 

embeddedness help describe why teachers stay, but this analysis reveals 

implications for the design of potential supports for teachers. 

Our findings suggest that using educational resources to work on a 

teacher’s sense of fit within the district is a worthwhile use of professional 

time in schools. For example, explicitly dealing with how individuals can 

enact their personal interests and goals within their work may involve 

discussing personal goals, thinking through career aspirations, and 

conducting value affirmations (Borman, 2017). Issues impacting fit, such 

as the presence or absence of racial microaggressions (Mawhinney & 

Rinke, 2019) and the accumulating effects of standardized testing and 

punitive teacher evaluation systems (Dunn, 2020), and other forms of 

erosion of teacher autonomy, need continued attention. While we did not 

hear about these particular issues from the teachers we interviewed, it is 

important to remember that we interviewed in districts where teachers 

were choosing to stay. 

In schools, relationships are built through shared experiences and 

classrooms, through scheduled or opportunistic personal interactions, 

and in the context of the daily operations of the school in a myriad of 

ways. Like any relationship, links are nurtured and grow over time, and 

a key ingredient is the development of trust (Bryk & Schneider, 2002). 

Therefore, fostering the ability and capacity of teachers to establish 

new links and sustain existing ones becomes an important avenue for 

retention efforts. Novice teachers may be particularly vulnerable to the 

dissolution of links, and unless forms of interaction and communication 

are established that permit existing links to persist and new ones to 

flourish, it is reasonable to predict that this component of teacher 

embeddedness will be weakened. Novice secondary science teachers 
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in small schools—where they may be the only teacher for a particular 

subject—may have even fewer possibilities for subject-specific links for 

support within their own school.

Given the importance of links in teacher retention, the implication is 

that the ability to maintain social relationships is key and ought to be 

nurtured in new ways. For example, multiple teachers across the districts 

interviewed in this study referenced the use of common resources, 

such as lesson and unit plans located in a shared online folder, as one 

strategy for supporting new science teachers in their departments. An 

administrator would be well served to be aware of such a resource—even 

if they themselves do not access it—in order to encourage participation 

so that novice teachers continue to benefit from these collegial links. 

As we discussed briefly in the section regarding fit, the science teachers 

we interviewed highly valued collaborating with each other. Overburdened 

teachers with little time to co-plan or collaborate with colleagues built 

into their day may be less likely to develop the links necessary to sustain 

themselves professionally. Facilitating the creation of new pathways for 

link formation both within the organization and in the community would 

seem to be a worthwhile component of the effort to retain teachers 

(Shirrell, 2021; Zavelevsky & Lishchinsky, 2020). 

With regard to assets, certainly equitable funding for schools remains 

a critical issue, and the adequacy of resources for teaching ought not 

to be taken for granted (Baker, 2018). If teachers feel that they do not 

have adequate resources to do their jobs, their embeddedness is likely 

to be weakened. Recognizing that time is also a resource that can be 

reallocated is important as well. 

Fit, links, and assets are all interlocking components for retained teachers 

and are found both within the organization of the school and district and 

in the wider community. This was exemplified by one Mulberry science 

teacher, who offered the following justification for his remaining in the 

district for so long:
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First of all, there are a lot of opportunities for progress, for 

self-growth, that is important to me. They are again a very 

collaborative and supportive administrative team. That 

pay is also good relative to other comparable schools. I’m 

able to, at this point—initially, no—but at this point I’m able 

to use my skills to assist teachers. So that’s actually one 

of the main reasons that the position is really appealing. 

The district is really appealing because I’m able to offer a 

lot of recommendations to supervisors and principals that 

are even outside of my school. So that kind of interaction 

and the intellectual stimulation is part of the reason that 

I have stayed here. 

Limitations

We recognize several limitations on our study. First, the selection of the 

districts was intended to provide us with the very best examples of where 

teachers were being retained. However, in order to be selected, a district 

had to have hired—and retained—novice science teachers during the 

period of our study (2007–2018). In order to have hired a new science 

teacher, the districts had to have had an opening, either through attrition 

or through the addition of a new position. This means that districts 

that did not have an opening in this time period were not included for 

selection, although—or perhaps because—they may, in fact, have been 

doing the best at retaining their science teachers. Thinking another way, 

it is possible that the districts that did have openings, and were therefore 

selected (when they succeeded in retaining new hires) had issues related 

to retention that caused these openings. However, it is equally likely that 

the openings were caused by normal retirements or teachers leaving for 

reasons outside of the district’s control (such as moving for a partner’s 

job change or another reason, as mentioned previously).
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One other limitation is that the interviews took place during the 2019–

2020 and 2020–2021 school years. Many of the novice teachers we 

interviewed were not teaching in these districts during our study years, 

and even some of the administrators and retained teachers were not 

(yet) in these districts during the period of our study. However, there were 

some cases when the retained teachers in our interviews were, in fact, the 

novices retained during the period of study, and other retained teachers 

had been there since before such time. In addition to the individuals, the 

policies in place during our study years are not necessarily in place during 

our interviews. In focusing primarily on the issue of teacher retention, 

we ground our study in the assumption that if the districts were good at 

retaining novice teachers during the 2007–2018 time period, then they 

remain effective at doing so now, but we realize this may not always be 

the case. As is true with much case study work, our findings illuminate the 

particulars of the specific context while refining broader understandings 

of the phenomenon under study. 

Interviews for three of the six cases mentioned in this chapter took 

place in the schools, before the closure of schools due to the COVID-19 

pandemic. Interviews for the other three districts were conducted online 

during in-person school closures. Therefore, we did not always have 

the opportunity to get a feel for the school, and perhaps missed some 

important cues that would have been apparent had we visited in person. 

However, in some cases, online interviewing made scheduling interviews 

(and rescheduling, when necessary) easier on both the research team 

and the teachers. Still, teachers may have felt a certain level of screen 

fatigue (in addition to general pandemic weariness) after so much online 

teaching, especially since we interviewed them during or immediately 

following their teaching day.
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Conclusion

The theory of teacher embeddedness holds great promise as a theoretical 

framework, and we suggest that it may have great utility beyond its use 

as a predictor of turnover and may even serve to guide the creation of 

mentoring and induction programs for teachers. We argue that new 

insights regarding a teacher’s decision to stay in their current position 

may be elicited using this framework, as demonstrated here by using 

teacher embeddedness to analyze issues of teacher retention.

Acknowledgments

The authors would like to express our gratitude to the teachers and 

administrators whose voices and experiences have contributed to this 

project, as well as to the district administrations and school boards whose 

consent made this research possible.



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 315

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

References

Achinstein, B., Ogawa, R. T., Sexton, D., & Freitas, C. (2010). Retaining teachers of color: 
A pressing problem and a potential strategy for “hard-to-staff” schools. Review of 
Educational Research, 80(1), 71-107. https://doi.org/10.3102/0034654309355994 

Baker, B. D. (2018). Educational inequality and school finance: Why money matters 
for America’s students. Harvard Education Press. https://books.google.com/
books?id=ZfSquAEACAAJ 

Bang, E., Kern, A. L., Luft, J. A., & Roehrig, G. H. (2007). First-year secondary science 
teachers. School Science and Mathematics, 107(6), 258-261. https://www.academia.
edu/29213959/First_year_Secondary_Science_Teachers 

Borman, G. D. (2017). Advancing values affirmation as a scalable strategy for mitigating 
identity threats and narrowing national achievement gaps. Proceedings of the National 
Academy of Sciences, 114(29), 7486-7488. 

Borman, G. D., & Dowling, N. M. (2008). Teacher attrition and retention: A meta-analytic and 
narrative review of the research. Review of Educational Research, 78(3), 367-409. https://
doi.org/10.3102/0034654308321455 

Boyd, D., Grossman, P., Ing, M., Lankford, H., Loeb, S., O’Brien, R., & Wyckoff, J. (2011). 
The effectiveness and retention of teachers with prior career experience. Economics of 
Education Review, 30(6), 1229-1241. https://doi.org/10.1016/j.econedurev.2011.08.004 

Boyd, D., Grossman, P., Ing, M., Lankford, H., Loeb, S., & Wyckoff, J. (2011). The influence of 
school administrators on teacher retention decisions. American Educational Research 
Journal, 48(2), 303-333. https://doi.org/10.3102/0002831210380788 

Bryk, A. S., & Schneider, B. (2002). Trust in Schools: A Core Resource for Improvement. 
Russell Sage Foundation. 

Campoli, A. K. (2017). Supportive principals and Black teacher turnover: ESSA as an 
opportunity to improve retention. Journal of School Leadership, 27(5), 675-700. https://
doi.org/10.1177/105268461702700504 

Cochran-Smith, M. (2004). Stayers, leavers, lovers, and dreamers. Journal of Teacher 
Education, 55(5), 387-392. https://doi.org/10.1177/0022487104270188 

Dunn, A. H. (2020). “A vicious cycle of disempowerment”: The relationship between teacher 
morale, pedagogy, and agency in an urban high school. Teachers College Record, 122(1). 
https://www.tcrecord.org/Content.asp?ContentId=22935 

Engel, M., & Cannata, M. (2015). Localism and teacher labor markets: How geography and 
decision making may contribute to inequality. Peabody Journal of Education, 90(1), 84-92. 
https://doi.org/10.1080/0161956X.2015.988533 

Geiger, T., & Pivovarova, M. (2018). The effects of working conditions on teacher retention. 
Teachers and Teaching, 24(6), 604-625. 

https://doi.org/10.3102/0034654309355994
https://books.google.com/books?id=ZfSquAEACAAJ
https://books.google.com/books?id=ZfSquAEACAAJ
https://www.academia.edu/29213959/First_year_Secondary_Science_Teachers
https://www.academia.edu/29213959/First_year_Secondary_Science_Teachers
https://doi.org/10.3102/0034654308321455
https://doi.org/10.3102/0034654308321455
https://doi.org/10.1016/j.econedurev.2011.08.004
https://doi.org/10.3102/0002831210380788
https://doi.org/10.1177/105268461702700504
https://doi.org/10.1177/105268461702700504
https://doi.org/10.1177/0022487104270188
https://www.tcrecord.org/Content.asp?ContentId=22935
https://doi.org/10.1080/0161956X.2015.988533


Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts316

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

Gist, C. D., Bianco, M., & Lynn, M. (2019). Examining grow your own programs across 
the teacher development continuum: Mining research on teachers of color and 
nontraditional educator pipelines. Journal of Teacher Education, 70(1), 13-25. https://doi.
org/10.1177/0022487118787504 

Goldhaber, D., Lavery, L., & Theobald, R. (2016). Inconvenient truth? Do collective bargaining 
agreements help explain the mobility of teachers within school districts? Journal of Policy 
Analysis and Management, 35(4), 848-880. 

Goodlad, J. I. (2004). A Place Called School (Special 20th anniversary ed.). McGraw-Hill. 
http://www.loc.gov/catdir/description/mh041/2003025745.html

Greenlee, B., & Brown, J. J. (2009). Retaining teachers in challenging schools. Project 
Innovation, Inc. ERIC: https://eric.ed.gov/?id=EJ871642#:~:text=The%20findings%20
from%20this%20study,certification%20routes%20and%20school%20context. 

Grissom, J. A., & Bartanen, B. (2019). Strategic retention: Principal effectiveness and 
teacher turnover in multiple-measure teacher evaluation systems. American Educational 
Research Journal, 56(2), 514-555. https://doi.org/10.3102/0002831218797931 

Guarino, C. M., Santibanez, L., & Daley, G. A. (2006). Teacher recruitment and retention: A 
review of the recent empirical literature. Review of Educational Research, 76(2), 173-208. 
https://doi.org/10.3102/00346543076002173 

Holtom, B. C., & Inderrieden, E. J. (2006). Integrating the unfolding model and job 
embeddedness model to better understand voluntary turnover. Journal of Managerial 
Issues, XVLLL(4), 435-452. 

Holtom, B. C., Mitchell, T. R., & Lee, T. W. (2006). Increasing human and social capital by 
applying job embeddedness theory. Organizational Dynamics, 35(4), 316-331. https://doi.
org/10.1016/j.orgdyn.2006.08.007 

Holtom, B. C., Tidd, S. T., Mitchell, T. R., & Lee, T. W. (2013). A demonstration of the 
importance of temporal considerations in the prediction of newcomer turnover. Human 
Relations, 66(10), 1337-1352. https://doi.org/10.1177/0018726713477459 

Hom, P. W., Lee, T. W., Shaw, J. D., & Hausknecht, J. P. (2017). One hundred years of employee 
turnover theory and research. Journal of Applied Psychology, 102(3), 530. 

Ingersoll, R. M. (1997). Teacher turnover and teacher quality: The recurring myth of 
teacher shortages. Teachers College Record, 41. https://www.tcrecord.org/content.
asp?contentid=10602

Ingersoll, R. M. (2007). The science and mathematics teacher shortage: Fact and myth. NSTA 
Reports!, 18(9), 6-7. 

Ingersoll, R. M. (2011). Do we produce enough mathematics and science teachers? Phi Delta 
Kappan, 92(6), 37-41. https://doi.org/10.1177/003172171109200608 

Ingersoll, R. M., & Collins, G. J. (2018). Accountability, control, and teachers’ work in 
American schools. The Wiley handbook of educational supervision, 159-182. https://doi.
org/10.1002/9781119128304.ch7 

Ingersoll, R. M., & Kralik, J. M. (2004). The impact of mentoring on teacher retention: What the 
research says. Denver, CO: Education Commission of the States. https://www.gse.upenn.
edu/pdf/rmi/ECS-RMI-2004.pdf 

https://doi.org/10.1177/0022487118787504
https://doi.org/10.1177/0022487118787504
http://www.loc.gov/catdir/description/mh041/2003025745.html
https://eric.ed.gov/?id=EJ871642#:~:text=The%20findings%20from%20this%20study,certification%20routes%20and%20school%20context
https://eric.ed.gov/?id=EJ871642#:~:text=The%20findings%20from%20this%20study,certification%20routes%20and%20school%20context
https://doi.org/10.3102/0002831218797931
https://doi.org/10.3102/00346543076002173
https://doi.org/10.1016/j.orgdyn.2006.08.007
https://doi.org/10.1016/j.orgdyn.2006.08.007
https://doi.org/10.1177/0018726713477459
https://www.tcrecord.org/content.asp?contentid=10602
https://www.tcrecord.org/content.asp?contentid=10602
https://doi.org/10.1177/003172171109200608
https://doi.org/10.1002/9781119128304.ch7
https://doi.org/10.1002/9781119128304.ch7
https://www.gse.upenn.edu/pdf/rmi/ECS-RMI-2004.pd
https://www.gse.upenn.edu/pdf/rmi/ECS-RMI-2004.pd


Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 317

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

Ingersoll, R. M., & May, H. (2011). The minority teacher shortage: Fact or fable? Phi Delta 
Kappan, 93(1), 62-65. https://doi.org/10.1177/003172171109300111 

Ingersoll, R. M., & May, H. (2012). The magnitude, destinations, and determinants of 
mathematics and science teacher turnover. Educational Evaluation and Policy Analysis, 
34(4), 435-464. https://doi.org/10.3102/0162373712454326 

Ingersoll, R. M., Merrill, L., & May, H. (2016). Do accountability policies push teachers out? 
Education Leadership, 73(8), 44-49. http://www.ascd.org/publications/educational-
leadership/may16/vol73/num08/Do-Accountability-Policies-Push-Teachers-
Out%C2%A2.aspx 

Ingersoll, R. M., & Perda, D. (2010). Is the supply of mathematics and science teachers 
sufficient? American Educational Research Journal, 47(3), 563-594. https://doi.
org/10.3102/0002831210370711 

Ingersoll, R. M., & Smith, T. M. (2003). The wrong solution to the teacher shortage. 
Educational Leadership, 60(8), 30. http://www.ascd.org/publications/educational-
leadership/may03/vol60/num08/The-Wrong-Solution-to-the-Teacher-Shortage.aspx 

Ingersoll, R. M., & Strong, M. (2011). The impact of induction and mentoring programs for 
beginning teachers: A critical review of the research. Review of Educational Research, 
81(2), 201-233. https://doi.org/10.3102/0034654311403323 

Kahneman, D., & Tversky, A. (1979). Prospect theory: An analysis of decision under risk. 
Econometrica: Journal of the Econometric Society, 263-291. 

Kiazad, K., Holtom, B. C., Hom, P. W., & Newman, A. (2015). Job embeddedness: A multifoci 
theoretical extension. Journal of Applied Psychology, 100(3). https://doi.org/10.1037/
a0038919 

Ladson-Billings, G. (2005). Beyond the big house: African American educators on teacher 
education. Teacher College Press. 

Larkin, D. B., Patzelt, S. P., Ahmed, K. M., Carletta, L., & Gaynor, C. R. (2022). Portraying 
secondary science teacher retention with the person-position framework: An analysis of a 
state cohort of first-year science teachers. Journal of Research in Science Teaching, 1– 39. 
https://doi.org/10.1002/tea.21757

Lawrence-Lightfoot, S. (1983). The good high school: Portraits of character and culture. 
Basic Books. 

Lee, T. W., Burch, T. C., & Mitchell, T. R. (2014). The story of why we stay: A review of job 
embeddedness. Annu. Rev. Organ. Psychol. Organ. Behav., 1(1), 199-216. 

Lee, T. W., Mitchell, T. R., Holtom, B. C., McDaneil, L. S., & Hill, J. W. (1999). The unfolding 
model of voluntary turnover: A replication and extension. Academy of Management 
Journal, 42(4), 450-462. https://doi.org/10.5465/257015 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Sage Publications. 

Luft, J. A., Hanuscin, D., Hobbs, L., & Törner, G. (2020). Out-of-field teaching in science: An 
overlooked problem. Journal of Science Teacher Education, 31(7), 719-724. https://doi.org
/10.1080/1046560X.2020.1814052 

https://doi.org/10.1177/003172171109300111
https://doi.org/10.3102/0162373712454326
http://www.ascd.org/publications/educational-leadership/may16/vol73/num08/Do-Accountability-Policies-Push-Teachers-Out%C2%A2.aspx
http://www.ascd.org/publications/educational-leadership/may16/vol73/num08/Do-Accountability-Policies-Push-Teachers-Out%C2%A2.aspx
http://www.ascd.org/publications/educational-leadership/may16/vol73/num08/Do-Accountability-Policies-Push-Teachers-Out%C2%A2.aspx
https://doi.org/10.3102/0002831210370711
https://doi.org/10.3102/0002831210370711
http://www.ascd.org/publications/educational-leadership/may03/vol60/num08/The-Wrong-Solution-to-the-Teacher-Shortage.aspx
http://www.ascd.org/publications/educational-leadership/may03/vol60/num08/The-Wrong-Solution-to-the-Teacher-Shortage.aspx
https://doi.org/10.3102/0034654311403323
https://doi.org/10.1037/a0038919
https://doi.org/10.1037/a0038919
https://doi.org/10.1002/tea.21757
https://doi.org/10.5465/257015
https://doi.org/10.1080/1046560X.2020.1814052
https://doi.org/10.1080/1046560X.2020.1814052


Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts318

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

Mallol, C. M., Holtom, B. C., & Lee, T. W. (2007). Job embeddedness in a culturally diverse 
environment. Journal of Business and Psychology, 22(1), 35-44. https://doi.org/10.1007/
s10869-007-9045-x 

March, J. G., & Simon, H. A. (1958). Organizations. Wiley. 

Mawhinney, L., & Rinke, C. R. (2019). There has to be a better way: Lessons from former urban 
teachers. Rutgers University Press. 

Mitchell, T. R., Holtom, B. C., Lee, T. W., Sablynski, C. J., & Erez, M. (2001). Why people stay: 
Using job embeddedness to predict voluntary turnover. Academy of Management Journal, 
44(6), 1102-1121. https://doi.org/10.5465/3069391 

Mobley, W. H. (1977). Intermediate linkages in the relationship between job satisfaction and 
employee turnover. Journal of Applied Psychology, 62(2), 237. 

Nieto, S. (2003). What keeps teachers going? Teachers College Press. 

Papay, J. P., Bacher-Hicks, A., Page, L. C., & Marinell, W. H. (2017). The challenge of teacher 
retention in urban schools: Evidence of variation from a cross-site analysis. Educational 
Researcher, 46(8), 434-448. https://doi.org/10.3102/0013189X17735812 

Reininger, M. (2012). Hometown disadvantage? It depends on where you’re from: Teachers’ 
location preferences and the implications for staffing schools. Educational Evaluation and 
Policy Analysis, 34(2), 127-145. https://doi.org/10.3102/0162373711420864 

Rinke, C. R. (2014). Why half of teachers leave the classroom: Understanding recruitment 
and retention in today’s schools. Rowman & Littlefield Education, a division of Rowman & 
Littlefield. 

Saka, Y., Southerland, S., Kittleson, J., & Hutner, T. (2013). Understanding the induction of a 
science teacher: The interaction of identity and context. Research in Science Education, 
43(3), 1221-1244. https://doi.org/10.1007/s11165-012-9310-5 

Santoro, D. A. (2011). Good teaching in difficult times: Demoralization in the pursuit of good 
work. American Journal of Education, 118(1), 1-23. https://doi.org/10.1086/662010 

Shah, I. A., Csordas, T., Akram, U., Yadav, A., & Rasool, H. (2020). Multifaceted role of 
job embeddedness within organizations: Development of sustainable approach to 
reducing turnover intention. Sage Open, 10(2), 2158244020934876. https://doi.
org/10.1177/2158244020934876 

Shirrell, M. (2021). On their own? The work-related social interactions and turnover 
of new teachers. American Journal of Education, 127(3), 399-439. https://doi.
org/10.1086/713828 

Siedlok, F., Hibbert, P., & Whitehurst, F. (2015). Employee responses to organizational demise: 
The influence of network embedding. Academy of Management Proceedings, 2015(1), 
10848. https://doi.org/10.5465/ambpp.2015.10848abstract 

Stake, R. E. (1995). The art of case study research. Sage Publications. 

Sun, X., & Huang, A. (2020). Development of a scale of Chinese primary school teachers’ job 
embeddedness. Palgrave Communications, 6(1), 38. https://doi.org/10.1057/s41599-
020-0413-8 

https://doi.org/10.1007/s10869-007-9045-x
https://doi.org/10.1007/s10869-007-9045-x
https://doi.org/10.5465/3069391
https://doi.org/10.3102/0013189X17735812
https://doi.org/10.3102/0162373711420864
https://doi.org/10.1007/s11165-012-9310-5
https://doi.org/10.1086/662010
https://doi.org/10.1177/2158244020934876
https://doi.org/10.1177/2158244020934876
https://doi.org/10.1086/713828
https://doi.org/10.1086/713828
https://doi.org/10.5465/ambpp.2015.10848abstract
https://doi.org/10.1057/s41599-020-0413-8
https://doi.org/10.1057/s41599-020-0413-8


Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 319

Making Sense of Science Teacher Retention:  

Teacher Embeddedness and Its Implications for New Teacher Support

Swider, B. W., Boswell, W. R., & Zimmerman, R. D. (2011). Examining the job search-turnover 
relationship: The role of embeddedness, job satisfaction, and available alternatives. 
Journal of Applied Psychology, 96(2), 432-441. https://doi.org/10.1037/a0021676 

Taylor, J., Banilower, E., & Clayton, G. (2020). National trends in the formal content 
preparation of us science teachers: Implications of out-of-field teaching for student 
outcomes. Journal of Science Teacher Education, 31(7), 768-779. https://doi.org/10.1080
/1046560X.2020.1762992 

Tröster, C., Parker, A., Van Knippenberg, D., & Sahlmüller, B. (2019). The coevolution of social 
networks and thoughts of quitting. Academy of Management Journal, 62(1), 22-43. 

Watson, J. M. (2018). Job embeddedness may hold the key to the retention of novice talent in 
schools. Educational Leadership and Administration: Teaching and Program Development, 
29(1), 26-43. 

Yildiz, K. (2018). The relationship between teachers’ job embeddedness and vocational 
belonging perceptions. Universal Journal of Educational Research, 6(7), 1454-1466. 

Zavelevsky, E., & Lishchinsky, O. S. (2020). An ecological perspective of teacher retention: 
An emergent model. Teaching and Teacher Education, 88, N.PAG-N.PAG. https://doi.
org/10.1016/j.tate.2019.102965 

https://doi.org/10.1037/a0021676
https://doi.org/10.1080/1046560X.2020.1762992
https://doi.org/10.1080/1046560X.2020.1762992
https://doi.org/10.1016/j.tate.2019.102965
https://doi.org/10.1016/j.tate.2019.102965

	Chapter 6 Making Sense of Science Teacher Retention: Teacher Embeddedness and Its Implications for New Teacher Support



Accessibility Report


		Filename: 

		AAAS ISEED Noyce Book_Chapter 6.pdf




		Report created by: 

		Bennett Deolazo

		Organization: 

		




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 2

		Passed: 28

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Skipped		Appropriate nesting






Back to Top
