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ABSTRACT
The purpose of our Noyce Track 4 research, funded in 2016, was to conduct
an exploratory study investigating Noyce early career teachers’ retention
in high-need schools. A sequential explanatory mixed-method design
was used to investigate personal networks, teaching self-efficacy, and
retention among a convenience sample of early career Noyce teachers
from across the nation. The quantitative component of this study was
guided by social network analysis (SNA). Based on network and graph
theories, SNA is a method used to investigate and interpret patterns
of social ties among network individuals. Additionally, a previously
validated instrument and open-ended survey items were used to measure
teaching self-efficacy.
Following the survey, we conducted interviews with purposively selected
teachers to follow-up on their experiences related to teaching selfefficacy, retention, and their Noyce programs. Our results showed that
teachers who have more connected networks are more likely to remain
in high-need schools. Additionally, our study identified a set of nine
characteristics of Noyce programs that were positively correlated with
retention. This indicates that when a teacher was exposed to these
program characteristics, there was an overall increase in the likelihood
that they would remain in a high-need school. Although self-efficacy
was not significantly correlated with retention, we did find correlations
between teaching self-efficacy and several Noyce program characteristics.
The study carries implications for educational research spanning multiple
areas including SNA, teacher education, and teacher self-efficacy. This
study provides novel findings documenting the nuanced ways in which
the social networks of Noyce program participants and various aspects
of Noyce programs themselves may influence retention among earlycareer teachers in high-need schools. Additionally, our results show
the importance of expanding teachers’ networks and the significance
of receiving unique types of support from the various people within
teachers’ networks.
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Introduction

E

nsuring that American schools are adequately staffed
with high-quality teachers is a costly and persistent
challenge (Carver-Thomas & Darling-Hammond,

2019; Darling-Hammond, 1984, 1997; Goldring et al., 2014;
Ingersoll et al., 2021; Milanowski & Odden, 2007). Sparked
by concerns of an aging teacher population preparing for
retirement, a labor-market approach to this issue resulted
in calls for an “overhaul” of policies and programs aimed at
recruiting teachers (Darling-Hammond, 1997, p. 4).
However, comparison of student enrollment rates, teacher retirement
rates, and turnover rates of preretirement teachers shows that staffing
issues are primarily due to the challenge of retaining teachers (Ingersoll,
2001). Staffing challenges continue despite an increase in the overall
number of elementary and secondary teachers in the United States
since the late 1980s, outpacing the increase in students during the same
period (Ingersoll et al., 2021). About one-fifth of the overall increase in
public school teachers during this time was due to an increase among
mathematics and science teachers (Ingersoll et al., 2021). However, as
the teacher population was “ballooning” over the past 3 decades, so was
the instability within the teaching force, particularly among new teachers
(Ingersoll et al., 2021, p. 3). Indeed, over 40% of teachers leave the
teaching profession within the first five years of teaching (Ingersoll et al.,
2021). Losing high-quality teachers is costly for school districts, schools,
and students (Milanowski & Odden, 2007; Ronfeldt et al., 2013). Thus,
recent efforts have focused on understanding why teachers, particularly
early career teachers, are leaving the field and how to support teachers to
improve retention. With programs such as the National Science Foundation
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(NSF) Robert Noyce Teacher Scholarship Program, which seeks to fund
projects that place teachers in high-need school districts, questions of
retention become even more important. Further, the Noyce Program
provides funding to institutions of higher education to offer scholarships,
stipends, and programmatic support to recruit and prepare STEM majors
and professionals to become K–12 teachers. The program’s overall goal
is to increase the number of K–12 teachers with strong STEM content
knowledge who teach in high-need school districts.
Noyce projects are designed to create a community of support, or
network, for teachers. Each funded project is designed to build mentoring
relationships among Noyce Program participants, referred to as Noyce
Scholars, and STEM faculty. Each project is unique, corresponding to the
different teacher preparation programs at each participating university
and the variety of proposed components of the projects. However, little
research has examined how particular elements of a Noyce project,
such as the structure of the induction programs, the nature of the
student teaching experience, support for finding jobs in high-need
school districts, or the extent of networking opportunities, affect teacher
retention or persistence in high-need schools.
Numerous studies (Vangrieken et al., 2015) show that teacher effectiveness
and retention are affected by the strength and nature of teachers’
collaborative networks, both inside and outside of their school settings.
When teachers have strong support networks, they are more likely to teach
effectively and to remain in high-need schools. Furthermore, research
has shown that teacher self-efficacy is a critical factor that impacts
teacher effectiveness and retention (Bray-Clark & Bates, 2003). Decades
of research provides evidence linking teachers’ self-efficacy beliefs to
student achievement, the quality of teachers’ instruction, and student
motivation (Klassen & Tze, 2014; Klassen et al., 2011; Zee & Koomen, 2016).
Moreover, research has revealed associations between teaching selfefficacy and teachers’ psychological well-being such that self-efficacious
teachers tend to be more satisfied, more committed to the profession
and less susceptible to burnout than teachers with low self-efficacy (Aloe
6
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et al., 2014; Brown, 2012; Chesnut & Burley, 2015; Zee & Koomen, 2016).
However, the relationship among teacher support networks, teaching selfefficacy, Noyce projects’ characteristics, and retention (intention to stay)
has never been explored. The purpose of our Noyce Track 41 research,
funded in 2016, was to conduct an exploratory study investigating the role
of Noyce teachers’ personal support networks and teaching self-efficacy
on teacher retention in high-need schools. Retention was defined and
measured by teachers’ perceived likelihood that they would be teaching in
a high-need school 3 years following the point at which they responded to
the survey. The study focused on Track 1 and Track 22 Noyce early-career
teachers and explored (1) whether and how Noyce teachers’ personal
support networks and self-efficacy impact teacher retention in high-need
schools and (2) whether and how individual Noyce program characteristics
impact teachers’ personal networks and retention.
In this chapter, we present results addressing the two main research
questions our study explored:
1.

How do teacher personal networks and teaching self-efficacy
affect early-career teacher retention in high-need schools?

2.

To what extent and in what ways are Noyce program3
characteristics associated with early-career teachers’ selfefficacy beliefs, the structure of their personal networks,
and retention in high-need schools?

1

Track 4: Noyce research that focuses on effectiveness and retention of K–12 STEM teachers in
high-need school districts.

2

Track 1 programs fund scholarships and stipends for individuals with eligible STEM
undergraduate majors and STEM professionals.
Track 2 programs fund teaching fellowships for eligible STEM professionals. More information
on the Noyce funding tracks can be found here: https://beta.nsf.gov/funding/opportunities/
robert-noyce-teacher-scholarship-program.

3

In the context of our study, we use the term “Noyce program” to refer to an NSF Noyce
Program-funded project at a university. In preliminary interviews, we found that teachers
typically referred to experiences in their “Noyce programs” and did not tend to use the term
“Noyce project.” Therefore, we use the term Noyce program in our survey and description of
survey findings.
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A Social Network Perspective
Social network studies demonstrate that the relationship between
support and teacher retention is nuanced. Educational researchers have
commonly used a personal network approach to explore teacher social
capital, or the resources and information available to the teacher through
their connections (Baker-Doyle, 2010; Carmichael et al., 2006; Coburn
et al., 2012). Other examples of teacher networks and their influence on
teacher outcomes can be found in a comprehensive review by Baker-Doyle
(2010), which stresses the importance of looking at social factors when
examining teacher retention, especially among high-quality teachers.
Baker-Doyle (2010) shows that early-career teachers’ personal networks
(e.g., knowledge-exchange networks) influence teachers’ ability to locate
support and implement curricula. Such supports help teachers navigate
school politics and the ever-changing needs and demands of the school,
and therefore help prevent teacher burnout and turnover. Another study
found that early career teachers who developed close support networks
with people similar to them with regard to race and gender (homophily,
similar race and gender) were more confident in their understanding
of the school environment and felt they had more social capital within
their school (Baker-Doyle, 2012). Further, a study of social networks
of teachers in Belgium found that it was not the frequency with which
teachers received support, but the size (number of individuals in one’s
network) and perceived usefulness of a teacher’s support network that
was positively related to job satisfaction and intrinsic motivation to teach
(Thomas et al., 2019). Understanding who provides support to teachers
is also important for understanding retention. This is demonstrated in a
study of teacher burnout in which levels of burnout among early career
teachers at the end of the school year were related to burnout among
mentors and colleagues within their social network, even after controlling
for initial burnout at the beginning of the school year (Kim et al., 2017).
Social network analysis (SNA) provides a unique mechanism for
understanding teacher retention by investigating the quantity and quality
of connections between teachers within their organization and how these
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connections may influence teachers’ decisions to remain in the field of
teaching (Baker-Doyle, 2010). Social capital is important for a teacher’s
professional learning, job satisfaction, and retention (for systematic
review, see Demir, 2021). Different aspects of a teacher’s connections may
be examined to capture variations in social capital, such as the number
of other individuals in the network, frequency of connections, depth of
connections, quality or value of connections, or expertise of connections
(Baker-Doyle, 2010; Carmichael et al., 2006). For instance, Coburn
et al. (2012) examined the personal networks of elementary school
teachers over 3 years to see the impact of networks on the sustainability
of a mathematics reform initiative after resources and funding for the
initiative had ended. They studied how often teachers talked about
mathematics with those in their networks, and used their findings to
understand the strength of the relationships between the teachers. They
discovered that not only was the strength of ties and expertise within
the network important, but the depth of the interactions was crucial
(i.e., teachers engaging in discussions with network colleagues about
substantial issues concerning new mathematics curricula and innovative
ways of teaching, rather than just engaging in surface issues). They also
found that these characteristics were more important in the first 2 years
of the initiative, when teachers were first introduced to new curricula,
than in year 3. Similarly, Carmichael et al. (2006) found that the “value,”
or utility, of ties as perceived by the individual was more important
than the strength (i.e., frequency) of the tie when examining impact on
teacher practice. This review and the previous studies cited clearly show
the importance of the nature and quality of social network structure in
impacting teacher outcomes, including retention and effectiveness.
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Self-Efficacy
Our interest in exploring the self-efficacy of Noyce teachers is grounded
in decades of educational research exploring the relationship between
self-efficacy and teacher effectiveness (Bakker & Bal, 2010; Bandura,
1986; Klassen & Tze, 2014; Skaalvik & Skaalvik, 2007). According to
Bandura, “teachers’ beliefs in their personal efficacy to motivate and
promote learning affect the types of learning environments they create
and the level of academic progress their students achieve” (1993, p. 117).
One meta-analysis reviewed 43 studies and found strong associations
between teacher self-efficacy and evaluations of teaching effectiveness
(Klassen & Tze, 2014). Self-efficacious teachers tend to be rated more
highly in terms of instruction, managing student behavior, and creating
a positive classroom environment (Almog & Shechtman, 2007; Guo
et al., 2012; Justice et al., 2008). Relationships between teachers’ selfefficacy and effectiveness may be reciprocal, such that teachers who
have been effective can, in turn, become even more self-efficacious in
the future (Bandura, 1997). Our exploration of teaching self-efficacy
as a potential factor influencing retention among Noyce teachers is
grounded in previous research suggesting self-efficacy may predict
teacher retention (Chesnut & Burley, 2015; Wang et al., 2015). Studies
exploring the correlates of teaching self-efficacy have found that selfefficacious teachers tend to report reduced levels of burnout, increased
intent to persist in the teaching profession, and higher job satisfaction,
relative to teachers with low self-efficacy (Caprara et al., 2006; Wang
et al., 2015). In considering factors that may motivate effective teaching
among Noyce Scholars, it is imperative to recognize that teachers’
self-efficacy beliefs exist not in isolation but in relation to other belief
structures and the real-world teaching context. Thus, in our study we took
a mixed methods approach to measuring teaching self-efficacy, utilizing
validated instruments to measure teachers’ self-efficacy for instruction,
classroom management, and student engagement as well as open-ended
survey items and interviews to develop more nuanced, contextualized
understandings of the factors influencing Noyce teachers’ self-efficacy.
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Methods
A sequential explanatory mixed-method design was used to investigate
early career teachers’ personal networks, self-efficacy, and retention at
the national level. Data collection was sequenced to enable researchers
to follow up quantitative findings with qualitative data. Thus, in this study,
qualitative interview data gathered during the spring semester of the
2019–2020 school year is used in the subsequent interpretation and
clarification of the results from the quantitative survey data collected
in the spring of 2019.
The quantitative component of this study was guided by SNA, a method
used to detect and interpret patterns of social ties among network
individuals such as teachers (De Nooy et al., 2005). While traditional
social science methodologies assess outcomes based on variables within
individuals, network theory is unique in that it examines the relationships
between individuals (Borgatti & Ofem, 2010; Wasserman & Faust, 1994).
SNA provides a method to analyze these social relationships, combining
quantitative, qualitative, and graphical data to provide a more complete
analysis of social phenomena (Borgatti & Ofem, 2010). A network, or
the resulting map of relationships, is defined as “a set of nodes or actors
(individuals), along with a set of ties of a single type that connect the
nodes” (Hawe et al., 2004, p. 19). One can examine networks in a few
ways, taking either a personal network approach or a whole network
approach. In a whole network approach, the researcher is interested in
examining the network structure in a predetermined, bounded network,
how this network structure influences the individual actors within it,
and how an individual’s position in the network affects outcomes. In
contrast, a personal network approach, which can also be referred to as
an ego network approach, examines an individual’s networks from their
perspective, and the networks are not predetermined by the researcher.
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Participants
All teacher participants included in this study participated in a project
funded by NSF’s Noyce Program. Researchers compiled a database of
Noyce projects and contacted each project principal investigator with an
invitation to forward study information to teachers who had completed
their program within the past 5 years. This email recruitment strategy
resulted in a sample of teachers from 147 Noyce projects across 30 states
within the United States. As is recommended for studies of personal
networks, any teacher who responded to the survey and identified
only one other person in their network was removed from the data set
(Perry et al., 2018). As a result, the sample in this study included 144
Noyce teachers (hereby referred to as “egos”). All were early-career
teachers, defined as having taught for 5 years or less at the time the
survey was administered during the spring semester of 2019. In the
survey, Noyce teachers (egos) were asked to identify individuals in their
support networks. A total of 1,031 individuals (henceforth referred to as
“alters”) were identified by responding egos. Additionally, the network
size (number of people in their support network) of the 144 egos ranged
from 2 to 20, with an average of 7.16 (SD = 4.77) alters across the 144
independent personal networks. TABLE 1 provides the demographics of
teachers, as well as the perceived demographics of their alters.
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TABLE 1

Demographics of Teacher Participants and the
Perceived Demographics of Their Alters
n

Proportion

101

70.1%

43

29.9%

Ego Demographics
Gender
Female
Male

Race
White (Non-Hispanic)

104

73.2%

Black/African American

11

7.7%

Latino/a

11

7.7%

Asian American or Pacific Islander

7

4.9%

Other

2

1.4%

Multiple Races

7

4.9%

Middle School

33

23.2%

High School

95

66.9%

Both Middle and High School

14

9.9%

Science

76

52.8%

Mathematics

54

37.5%

Both Science and Mathematics

14

9.7%

Female

654

63.7%

Male

372

36.3%

Grade Level Taught

Subject Taught

Alter Demographics
Gender

Race
White (Non-Hispanic)

815

81.7%

Black/African American

92

9.2%

Latino/a

38

3.8%

Asian American or Pacific Islander

20

2.0%

2

0.2%

Other

13

1.3%

Multiple Races

17

1.7%

American Indian/Alaska Native/
Native Hawaiian
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Teachers who completed the survey indicated whether they would be
willing to participate in a follow-up interview. Using a maximum variation
strategy (Miles et al., 2019), a purposive sample of nine interview
participants was recruited from the pool of volunteers. Specifically, the
research team selected interview participants representing a range of
teaching experience levels and self-efficacy and, to the extent possible,
a balanced sample regarding subject area taught (mathematics or
science), level taught (middle or high school), and gender. Interview
participant demographics are provided in TABLE 2 below.
TABLE 2

Interview Participant Demographics
Teacher
(pseudonym) Gender

Race/
Ethnicity

Years
Teaching

Undergraduate
Major

Subject(s)

Level

Joe

M

White

3

Physics

Math, Physics

HS

Brian

M

White

5

Biology

Science

HS

Steve

M

White

5

Chemistry

Chemistry,
Physics

HS

Katy

F

White

2

Ecology,
Evolutionary
Biology

Science

MS

Nicole

F

White

2

Biology

Math

MS

Craig

M

White

3

Physics

Physics

HS

Alicia

F

Multi-racial

3

Math/Science
Education

Math

MS

(4th–8th grades)

14

Stephanie

F

African
American

2

Secondary Math
Education

Math

MS

Andrea

F

White

5

Biology

Biology

HS
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Survey Instrument
To conduct this research, it was necessary to develop an SNA survey
that is unique to the Noyce Program. The Teacher Personal Network
Survey (TPNS) was primarily designed to collect information regarding
teachers’ personal support networks, including the characteristics of
their ties to members of their support network (e.g., strength of ties,
relationship of alters to ego, type of support provided), perceived alter
demographic information (e.g., alter gender), and ties among alters.
Other details surrounding participants’ individual Noyce programs,
such as various program characteristics and their program experiences,
were also collected through the survey. Additionally, the TPNS included
survey items regarding participants’ demographics, school climate, selfefficacy, and likelihood of retention. Guided by an exploratory sequential
study design (Creswell & Plano Clark, 2007), the survey instrument was
developed using a three-stage approach where qualitative interviews
were used to inform the primarily quantitative TPNS, and the TPNS was
further validated with additional cognitive interviews. A manuscript that
outlines the validation of the survey is under review. A copy of the survey
is provided in APPENDIX A .

Measures
Each of the measures included in the TPNS is described below.

Name Generator
The name generator question, where Noyce teachers were asked to
identify individuals in their support network, is the most important
question to set up the study. The study was designed primarily as a
means to collect data regarding teachers’ personal networks. To develop
teachers’ personal support networks, Noyce teachers were first asked
a name generator question (“Who has supported you as a teacher?”). A
name generator is used to elicit alters, or within the context of this study,
the individuals who are in teachers’ support networks. For the purposes
of this study, the name generator question was developed to encourage a
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broad range of support alters in an effort to capture both strong and weak
ties and to develop an understanding of network composition. Based on
the results of the pilot study and the subsequent cognitive interviews,
the final TPNS was designed to constrain the number of alters provided
in the name generator to a maximum of 20 individuals. Teachers were
instructed to consider people both within and outside their school and
within and outside education, and to list as many names as needed to
accurately depict their support network.

Survey Questions About Noyce Support Group
Following the name generator question, the survey included “name
interpreter” items to elicit more specific information regarding the
alters in a teacher’s support network, such as modes of communication,
demographic information, and other questions specific to the research
questions of interest. For each name interpreter question, the survey
items were auto-filled with the names entered by the respondent in the
name generator question, and the respondent was then able to provide
information on each alter individually. The formatting of the name
interpreter questions followed the recommendations of Coromina and
Coenders (2006), who suggest designing the survey so that respondents
answer questions on one characteristic for all alters at the same time.
For the purposes of the research presented here, information was included
from two name interpreter questions that measured the strength of the
connections (or “ties”) between teachers and their alters. Teachers were
asked to rank how close (CLOSE) they felt to the alters in their support
network on a scale from (1) Distant to (4) Especially Close. Additionally,
teachers were asked to indicate how frequently they were in contact
with each alter (FREQ) and were given four choices: (4) Daily, (3) Weekly,
(2) Monthly, and (1) Less Often. These data were also used to create
an aggregated variable (FREQ) represented by the average frequency
score across all alters in an ego’s network. Teachers were also asked
demographic questions regarding the alters in their network, including
alter gender and race. Alter gender and race, rather than being explored
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as main impacts on retention, were used to assess network homophily,
which assesses the extent to which all alters in an ego’s network are
similar to each other in terms of race and gender. Here, gender homophily
(GENDER_HOM) represents the propensity with which the ego associated
with alters in the support network that were the same gender as the ego.
Race homophily (RACE_HOM) refers to the extent to which alters in the
network were the same race as the ego.

Teachers’ Network Characteristics
Two important pieces of information about teachers’ support networks
were calculated from the survey data for each respondent: the network
degree (i.e., the number of individuals in the network) and the effective
size (i.e., a measure of redundant ties within the network). The effective
size of each network (EFFECTIVE) is a continuous variable calculated by
subtracting the number of alters in a network from the mean number
of ties each alter has to other alters in the network. Thus, effective
size measures the connectivity or redundancy in a network, such that
a network with more ties that are “redundant” (i.e., members of a
participant’s network are also connected to each other) would have a
lower effective size, and thus the respondent has less access to unique
information but has a network of people who are more connected to
each other. Conversely, a larger effective size suggests, for example, that
a teacher may be receiving more unique sources of support from the
members of a network of people who are less connected to each other.

Characteristics of Noyce-Funded Programs
Through the survey validation process, 13 characteristics were identified
that are common across Noyce-funded programs (see TABLE 7 ). A series
of independent variables representing these characteristics were used to
represent participants’ exposure to characteristics of Noyce programs.
Respondents were asked a series of yes or no questions to determine
which characteristics they had experienced in their Noyce program.
In addition, a continuous variable (CUMU_CHAR) ranging from 0 to
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13 was created to represent the cumulative exposure a teacher had
to the identified program characteristics. This variable was used to
understand how exposure to multiple program characteristics may
influence retention. Teachers were also asked to rate the effectiveness
of their program’s characteristics.

Self-Efficacy
Self-efficacy was measured using the Teachers’ Sense of Efficacy
Scale (TSES, Tschannen-Moran & Woolfolk Hoy, 2001), which asked
teachers to rate their agreement with self-efficacy items along a 9-point
continuum with anchors at (1) None at All, (3) Very Little, (5) Some
Degree, (7) Quite a Bit, or (9) A Great Deal. The TSES has been widely
utilized and is generally accepted as a valid and reliable measure of
teachers’ self-efficacy beliefs (Klassen & Chiu, 2011; Zee & Koomen,
2016). Teachers completed the TSES as part of a much longer survey;
therefore, this study used the 12-item short form of the instrument. The
TSES included three subscales measuring self-efficacy for instructional
strategies (INSTRUCT), classroom management (MANAGE), and student
engagement (ENGAGE). Tschannen-Moran and Woolfolk Hoy (2001)
reported strong evidence of construct validity as well as reliability values
(alphas) of .90 for the scale and for each of the subscales (alphas ranging
from .81 to .86).

Retention (Dependent Variable)
The specific interest of this study was to explore how teachers’ personal
networks and teaching self-efficacy may impact retention (likelihood of
staying in teaching) in high-need schools. For the purposes of this study,
the dependent variable of interest was teachers’ perceived likelihood
that they would be teaching in a high-need school 3 years following the
point at which they responded to the survey (RET_HN). RET_HN was a
continuous dependent variable on a 5-point Likert scale, ranging from
(1) Very Unlikely to (5) Very Likely. Teacher responses on the dependent
variable skewed toward Very Likely (M = 4.16, SD = 1.17).
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Interviews
Nine semi-structured interviews lasting approximately 60 minutes were
conducted by one of three members of the research team. Interviews
were conducted by telephone during a 1-month period in the spring of
the 2020 school year, which was the school year following teachers’
completion of the survey. Interviewers utilized a protocol designed to
follow up on teachers’ survey responses and elicit additional reflections
on teachers’ experiences related to their teaching self-efficacy, retention,
and Noyce program experiences. Selected questions from the interview
protocol are presented in APPENDIX B . All interviews were audio-recorded
and transcribed.

Data Analysis
Descriptive analysis, correlations, and ordinary least square (OLS)
regression were conducted. Descriptive and correlation analyses
were conducted to further explore the data and understand possible
connections among Noyce program characteristics, self-efficacy, and
retention. Descriptive information was especially important to understand
network composition, providing context to the teachers’ networks
included as a part of this study. A series of Pearson correlations were
also examined to explore possible associations between the dependent
variable and the 13 Noyce program characteristics as well as the TSES
subscales for self-efficacy.
Following this exploration of the data, a series of OLS regressions
were conducted to examine the relationship among Noyce program
characteristics, self-efficacy, characteristics of teachers’ personal
networks, and retention. In this chapter, the results of two final regression
models are presented, which included only statistically significant
variables. One regression model was used to understand the degree to
which network metrics and self-efficacy could predict retention, while the
other model was used to understand the degree to which network metrics
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and cumulative exposure to Noyce program characteristics could predict
retention. A backward-elimination model was conducted in both models.
Interview data were subjected to sequential qualitative analysis (Miles
et al., 2019). In a first round of coding, interview data were coded by one
member of the research team to categorize the data according to the
major topics under investigation: self-efficacy and the sources of selfefficacy, retention, and Noyce program experiences and characteristics.
The next round of coding sought to identify salient patterns, themes, and
stories illustrating relationships between teachers’ experiences, selfefficacy beliefs, Noyce program characteristics, and retention. A second
member of the research team then reviewed all of the coded data, and
any ambiguities in the coding were resolved through discussion. Following
coding, partially ordered and case-ordered matrices were constructed
and used to draft narrative descriptions of patterns and themes that
emerged from the interview data (Miles et al., 2019). As interview findings
on self-efficacy and the sources of self-efficacy have been reported
previously (Gale et al., 2021), interview findings presented here focus
on retention and teachers’ Noyce program experiences.

Results
The following results section is organized by research question. The
first research question explores Noyce teachers’ support networks and
teaching self-efficacy. The second question addresses the possible
relationships among Noyce program characteristics, teachers’ networks,
and self-efficacy.
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Research Question 1: Personal Networks
and Teaching Self-Efficacy
In this section, we describe our findings pertaining to the composition
and structure of Noyce teachers’ support networks, self-efficacy, and
relationships between teachers’ personal networks and self-efficacy.

Exploring Noyce Teachers’ Support Networks
Descriptive statistics were examined to explore the network composition
for all early career Noyce teachers. On average, 36.6% of alters (nominated
by the teachers) in a teacher’s network were individuals employed at
the same pre-K–12 school as the responding teacher and 21.3% were
individuals employed at a different pre-K–12 school than the responding
teacher. In previous social network studies of science and mathematics
teachers, between one-third and one-half of alters were from the same
school as the nominating teacher (Polizzi et al., 2016; Polizzi et al., 2021).
Among all alters in the sample, those who were employed by a preK–12 school were primarily teachers (41.5%). To a lesser extent, alters
were also principals (4.9%), assistant principals (3.8%), instructional
coaches (1.7%), or para-professionals/other support professionals
(1.0%). Additionally, an average of 42.1% of alters in a teacher’s network
were people other than those employed by a pre-K–12 school. Among all
alters in the sample, 25.2% were the egos’ former professors or advisors.
To a lesser extent, alters were also spouses (3.5%), family members
other than a spouse (5.7%), friends (1.5%), or former colleagues (2.1%).
Further, teachers were asked to indicate whether or not the individuals
in their personal network were or are affiliated with the Noyce program.
Across all networks, an average of 28.6% of alters were or are affiliated
with the Noyce program, and the majority of those were identified as
university faculty affiliated with the Noyce program.
In addition to network composition, other social network metrics were
explored to understand the structure of teachers’ support networks
(TABLE 3 ). Three of these network metrics had statistically significant
correlations with a teacher’s perceived likelihood of retention in a
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high-need school. Network degree, which provides information regarding
the network size (number of individuals in a teacher’s support network),
was statistically significantly negatively correlated with retention in a
high-need school, as was the effective size of teachers’ networks (or
the redundancy of ties between network alters). It is predictable that
both network degree and effective size were significantly correlated with
retention in a high-need school since effective size and network degree
are highly related. In this context, where the interest is in examining
teachers’ support networks, effective size provides a more meaningful
measure than network degree because it provides information on how
many unique sources of information, or “buckets” of support, a teacher
has access to through their network. For example, family and friends
may be connected to each other and represent one bucket of unique
support, while other teachers and colleagues within the same school as
the teacher may represent another bucket of unique support. Lastly, the
correlation between the average closeness of a teacher to the individuals
in their network and a teacher’s perceived likelihood of retention in a
high-need school approached statistical significance (p = .0456). No
other network metrics were found to have a substantial correlation
with retention.

Noyce Teachers’ Self-Efficacy
The results of the TSES were explored to understand teachers’ selfefficacy overall and in each of the domains represented by the TSES
subscales (i.e., classroom management, instructional strategies, and
student engagement). Overall, teacher ratings of their self-efficacy were
high, with overall TSES scores averaging 6.91 and ranging from 4.75 to
the maximum possible score of 9.00 (M = 6.91, SD = 0.86). In regard
to the subscales, on average, teachers in our study were most selfefficacious in instructional strategies ( TABLE 3 ). Scores on the TSES
were slightly lower for classroom management and student engagement
subscales. As in other studies using the TSES (Klassen et al., 2009),
each of the subscales had moderately positive correlations with the
others, with correlation coefficients ranging from .42 to .66, indicating
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that as teachers became more self-efficacious in one area, they tended
to also be more self-efficacious in others. In this sample of early career
teachers, there was little correlation between self-efficacy and a teacher’s
likelihood of retention in a high-need school 3 years following the survey.
TABLE 3

Correlation Between Retention,
Teacher Self-Efficacy, and Network Metrics
Construct

Mean

SD

r

Total Self-Efficacy Score

6.91

0.86

.02

Instruction Strategies

7.31

0.98

–.11

Classroom Management

6.97

1.06

.09

Student Engagement

6.47

1.07

.06

Degree

7.19

4.75

–.26**

Density

0.26

0.14

.02

Self-Efficacy

Network Metrics

Heterogeneity in Alter Relationships

0.45

0.20

.02

Gender Homophily

59.19

26.46

.01

Race Homophily

68.32

36.70

Effective Size

4.41

3.38

–.23**

.03

Average Alter Closeness

2.76

0.55

.17*

Note. r = Pearson correlation coefficient representing the correlation between the specified
variable and retention in a high-need school 3 years following the survey.
* p < .10,

** p < .05

Noyce Teachers’ Personal Networks, Self-Efficacy, and Retention
While we did not find substantial direct associations between each
of the self-efficacy measures and retention, using characteristics of
teachers’ support networks as covariates in a regression model did
reveal a statistically significant relationship between one self-efficacy
subscale and teachers’ perceived likelihood of retention. Self-efficacy
in classroom management and student engagement, as well as network
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metrics such as gender homophily, race homophily, and frequency, had
no discernible impact on retention. However, the regression analysis
results showed that self-efficacy in instructional practice, which had
the largest correlation with retention, explains a statistically significant
proportion of variance in retention when included in the model with two
network metrics, closeness and effective size, R2 = 0.07, F(3, 129) = 4.42,
p < .01 (TABLE 4 ). Specifically, these results suggest that when controlling
for self-efficacy in instructional practices, closeness with alters and the
effective size of a teacher’s network are strongly associated with the
teacher’s likelihood of retention. Recall that effective size measures
redundancy in a network, such that in a network with a small effective
size, there is greater connectivity among individuals in a teacher’s
network, creating redundancy in the network that results in access to
fewer unique buckets of support. Conversely, a network with a larger
effective size, and lower redundancy within the network, suggest that a
teacher is receiving more unique sources of support from the members
of their network because there are fewer connections among individuals
in the network. The regression results here indicate that for every unit
increase in the effective size of a teacher’s network (i.e., for every
additional unique source of support caused by alters who are less
connected to each other), there is a statistically significant decrease in
the teacher’s likelihood of retention. Put simply, when the individuals in
a teacher’s network are less connected to each other, teachers are less
likely to remain in a high-need school. Although one may expect that
receiving support from many different “buckets” would foster retention,
our data suggest that variation in the sources within a teacher’s network
may be less important than connectivity among the sources.
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TABLE 4

Regression Results With Self-Efficacy and Network Metrics
Variable
Intercept (Closeness x Retention)

Estimate
4.59***

SE
0.89

Self-Efficacy
INSTRUCT

–0.14

0.10

Personal Network
CLOSE
EFFECTIVE
Adjusted R

2

Note. SE = standard error.

0.35*

0.18

–0.08***

0.03

.07
* p < .10, ** p < .05, *** p < .01

A teacher’s perceived closeness to the individuals in their network was
not statistically significantly related to retention when controlling for
self-efficacy and effective size (TABLE 4 ). Specifically, as teachers feel
closer to the alters in their network, they believe that they are more likely
to remain in a high-need school 3 years following the time of the survey.
Looking at this more descriptively, there is effectively no correlation
between how close a teacher feels to the individuals in their network
and whether those individuals are associated with their school or with
another school. However, there is a small correlation between how close
a teacher feels to the individuals in their network and whether those
individuals are from outside of education (e.g., spouses, faculty advisors,
family members, friends, etc.). Although these relationships are not
statistically significant, descriptive findings in TABLE 5 provide additional
information on how close teachers feel to individuals within their schools,
from different schools, and outside their career. Taken together, these
findings suggest that there may be some important implications of having
different types of individuals in teachers’ support networks.
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TABLE 5

How Close Teachers Feel to Different Types
of Individuals in Their Networks
Perceived Closeness of Alters
Distant
(%)

Less Than
Close
(%)

Close
(%)

Especially
Close
(%)

Know From My School

18 (1.8)

104 (10.1)

172 (16.8)

68 (6.6)

Know From a Different School

45 (4.4)

66 (6.4)

70 (6.8)

66 (6.4)

Know From Outside My Career

58 (5.7)

115 (11.2)

115 (11.2)

129 (13.6)

Note. n = 1026

Research Question 2: Noyce Program Characteristics,
Self‑Efficacy, and Personal Networks
Noyce program characteristics were explored to understand how
they might relate to teachers’ self-efficacy, personal networks, and
retention. TABLE 6 provides descriptive statistics for the Noyce program
characteristics and correlations between each program characteristic
and the likelihood of retention in a high-need school 3 years following
the survey. Results indicate that fewer than 50% of participants in this
study had regular meetings, were provided a STEM mentor, had student
teaching experience in a school that was not considered to be a high-need
school, or were provided a guaranteed job. Over 60% of teachers reported
student teaching experience in a high-need school as part of their Noyce
program and approximately 27% of teachers reported student teaching in
a school that was not considered high-need. Correlations examining the
relationship between a teacher’s exposure to each program characteristic
and the likelihood of retention were calculated. Program characteristics
that indicated participants were provided with any of the three types of
mentor asked about in the survey (STEM faculty, STEM professionals,
or other type of mentor [not faculty or STEM professional]), that they
taught in a high-need school, or that they had Noyce faculty observe their
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teaching resulted in the strongest positive correlations, suggesting that
when a teacher was exposed to these program characteristics, there
was an overall increase in the likelihood that they would remain in a highneed school 3 years following the survey. Additionally, the majority of the
teachers (92%) indicated that these components were implemented
effectively as part of their program. Similarly, when teachers indicated
that they had an induction program, participated in a Professional
Learning Community (PLC), observed others teaching, or that their
Noyce program provided them with assistance finding a job, there was
an increase in the likelihood that they would remain in a high-need school
3 years following the survey. Exposure to other program characteristics
was not significantly correlated to the likelihood of retention.
TABLE 6

Correlation Between Noyce Program Characteristics and Retention
Program Characteristic
Regular Meetings With Noyce Scholars
Regular Meetings With Mixed Attendees

n

%

r

72

50.3

.09

53

37.0

.10

110

76.9

.28*

Provided STEM Mentor

60

42.0

.25*

Provided Other Mentor

81

56.6

.24*

Student Teaching Experience

38

26.6

.03

Student Teaching Experience in a High-Need School

86

60.1

.27*

Participated in PLC

75

52.4

.24*

Noyce Faculty Observed My Teaching

97

67.8

.30*

I Observed Others’ Teaching

80

56.0

.23*

Provided a Guaranteed Job

26

18.2

.08

Provided Assistance Finding a Job

83

58.0

.20*

Participated in Induction Program

73

51.0

.23*

Provided Faculty Mentor

Note. r = Pearson correlation coefficient representing the correlation between exposure to
a Noyce program characteristic and the likelihood of teaching in a high-need school 3 years
following the survey. n = number of teachers exposed to a given program characteristic.
* p < .05
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TABLE 7

presents the correlations between exposure to each Noyce

program characteristic and a teacher’s total self-efficacy score as
measured by the TSES. Teachers’ total self-efficacy score was statistically
significantly positively correlated with being provided a mentor who was
not considered a faculty or a STEM mentor, having student teaching
experience in a high-need school, participating in a PLC, having faculty
related to the Noyce program observe their teaching, and being provided
with assistance finding a job. This suggests that being exposed to each
of these characteristics may be related to higher overall self-efficacy
scores among early career teachers. No other program characteristics
were significantly correlated with overall self-efficacy.
TABLE 7

Correlation Between Noyce Program
Characteristics and Self-Efficacy
Program Characteristic

r

Regular Meetings With Noyce Scholars

.06

Regular Meetings With Mixed Attendees

.04

Provided Faculty Mentor

.02

Provided STEM Mentor

.05

Provided Other Mentor

.26*

Student Teaching Experience

.03

Student Teaching Experience in a High-Need School

.20*

Participated in PLC

.20*

Noyce Faculty Observed My Teaching

.17*

I Observed Others’ Teaching

.08

Provided a Guaranteed Job

.03

Provided Assistance Finding a Job

.16*

Participated in Induction Program

.06

Note. r = Pearson correlation coefficient representing the correlation between
exposure to a Noyce program characteristic and total self-efficacy score.
* p < .05
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TABLE 8

Regression Results With the Inclusion of
Noyce Program Characteristics
Variable

Estimate

SE

Intercept

3.83

0.27

–0.06**

0.29

Personal Network
EFFECTIVE

Characteristics
CUMU_CHAR

0.06***

Adjusted R

Note. SE = standard error.

0.02

.10

2

* p < .10,

** p < .05,

*** p < .01

Given the lack of strong correlations between overall self-efficacy or
the self-efficacy subscales with retention in a high-need school, as
well as the nonsignificant regression results previously described, selfefficacy variables were removed from further analyses. When individual
program characteristics (listed in TABLE 6 ) were examined to assess their
relationship with retention, no statistically significant results were found.
Therefore, a regression was conducted to assess cumulative exposure
to Noyce program characteristics (i.e., how many characteristics, in
total, a teacher was exposed to). Given the statistical significance of the
effective size of a teacher’s network, this variable was also included in
the regression. The results suggest a statistically significant proportion
of variance in retention is explained by the effective size of a network
and cumulative exposure to Noyce characteristics, R2 = 0.10, F(2, 132) =
8.67, p < .01 (TABLE 8 ). Specifically, as a teacher’s network becomes less
redundant (i.e., members of a respondent’s network are less connected
to each other), the likelihood of a teacher indicating that they will remain
in a high-need school decreases. Additionally, when controlling for the
effective size of a network, as teachers were exposed to a greater number
of Noyce characteristics, they were more likely to indicate that they would
remain in a high-need school 3 years following the survey. Given that
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individual program characteristics were not statistically significant, it is
possible that it is more important for teachers to be exposed to multiple
characteristics than it is for them to be exposed to any single program
characteristic.

Interview Findings
Overall, teachers’ reflections on Noyce-funded program experiences in
interviews were consistent with survey findings. Teachers discussed a
variety of ways in which their Noyce programs influenced their decisions
to remain in the teaching profession. Specifically, interview data indicated
three major categories of ways in which Noyce programs strengthened
participants’ commitment to teaching: support from Noyce mentors,
support from Noyce teacher networks, and training and support from
Noyce programs. Interview data related to each of these areas are
summarized below.

Support From Noyce Faculty Mentors
A number of teachers described how mentorship they received from
faculty through their Noyce programs played a crucial role in their
development as teachers and, in some cases, their decisions about
remaining in the teaching profession. For example, Nicole described how,
when she was on the verge of leaving the classroom, encouragement
from family and trusted Noyce mentors convinced her to “give it
one more chance”:
About this time last year, I was trying to decide if I really wanted
to continue teaching because I just felt completely beaten
down and not valued in any way. Luckily, my husband is also
an educator, and he plus my mentors from my Noyce Program,
they basically were like, “just give it one more chance. Just one
more chance.” So, I was like, “Okay, I trust y’all. So, I’m going to
get one more chance.” And I interviewed at different schools and
got the job. I was offered the job, and now I love teaching again.
So, I completely have done a 180 because I’ve had these positive
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influences in my life. So, without this program, I probably
wouldn’t be teaching right now because I would’ve given up. But
because they had that support and that outreach to help me,
I was able to find a better school and then be happy in my job.
Nicole goes on to contrast her experience with her Noyce mentors
with her observations of support afforded to colleagues who did not
participate in the Noyce program, drawing a connection between these
teachers’ quitting and a lack of support:
So, I am thankful that I had the support that I had because
there are several people that I graduated with who were not in
this program, and after that two years of teaching, they quit
because they didn’t have any support. They didn’t have anyone
to reach out to when they felt like I felt. So, this program has just
been probably the most profound experience because I have
had that support.
Elaborating on her relationship with the faculty who facilitated her Noyce
program, Nicole noted that “just being able to go to them for any advice
and always having them support us really did help with my confidence,”
adding that “knowing that they believed in us really did allow me to push
forward and not just give up.”
As in the following reflection by Katy, a number of teachers specifically
discussed support provided in conjunction with observations conducted
by Noyce mentors during their first year in the classroom as an especially
helpful form of support:
I think definitely that first year when I had [a mentor] who
would come and observe me from Noyce and she would
also provide me a lot of support throughout the school year,
especially my first year with all the changes going on and the
stress from it. So just having that support from Noyce my first
year really did help and kept me teaching.
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In a similar vein, asked to describe how her experience in her Noyce program
influenced her confidence as a teacher, Nicole expressed appreciation
for the sustained support she received from her Noyce mentor:
I will say the fact that my first year teaching I had a mentor
from the Noyce Program that came in and watched me teach
and then gave me some really good feedback. And then he
came back the next semester, and he told me that he had seen
tons of growth. And even to this day, he still tells me that if I
need anything to email or call him. And having that support, a
physical person that I know has my back, is just . . . it’s hard to
measure how beneficial that’s been.
Although she doesn’t draw an explicit connection between mentorship
and retention, Nicole’s comment that “it’s hard to measure how beneficial”
the support from her mentor has been underscores the important role
that Noyce mentors can play as teachers are beginning their careers.

Support From Noyce Teacher Networks
Teachers also credited support received from fellow Noyce Scholars,
often discussing how ongoing relationships with teachers in their Noyce
networks provided an outlet for discussing challenges they encountered
in their first years of teaching. Interestingly, in discussing the role of
their Noyce teacher networks, teachers highlighted both the benefit of
engaging with other teachers enduring similar experiences and their
appreciation for a community of teachers outside of their immediate
school context. Asked to share how her Noyce program influenced
her early teaching experiences, Andrea highlighted her Noyce teacher
network, noting, “the friends that I made with the Noyce Program, always
having to be able to go to them if anything was ever bothering you, and
knowing they were going through the same thing.” Similarly, Katy shared
that she felt that her experiences with the Noyce program definitely
increased the likelihood that she will stay in the classroom, describing
the role her network of fellow Noyce Scholars played as a “judgmentfree,” “outside community”:
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Because I think with some of the challenges I’ve faced, talking
about them in-house, in my school, in the place where the
problems are happening, does benefit me, but being able
to have a nonbiased, outside community to share with in a
judgment-free, supporting environment about things that
happen in my building is really, really, really important.
In addition to lending insight into the ways in which networks of
Noyce teachers provide support during the early years of teaching,
teachers’ descriptions of their Noyce networks were also consistent
with the relationship between the effective size of teacher networks
and retention we found in our survey data. Teachers were not asked
to give detailed accounts of their networks in our interviews. However,
like Katy’s description of her Noyce community above, when teachers
discussed receiving support from other Noyce teachers, they almost
always described an interconnected group of teachers rather than
relationships with individual Noyce Scholars. For example, in the
following interview excerpt, Brian contrasts the teacher shortage
with retention among his Noyce cohort, which he characterizes as
having “camaraderie”:
People are just not wanting to go into education right now, and
I don’t know if it’s gotten any better. I’m going to guess it’s
probably not. But, not us, because we had a good camaraderie
between us I feel. And I feel like as new Scholars came in, I feel
like the camaraderie between our class was great.

Training and Support From Noyce Programs
In addition to discussing supportive relationships with Noyce mentors
and other Noyce Scholars, teachers often cited training and support
provided by their Noyce programs as strengthening their resolve to
stay in teaching. In the following interview excerpt, Alex describes the
impact of Noyce classes offered by a particular faculty member, noting
that, if not for this particular experience, she “probably would not be
teaching right now”:
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The program in general helped me out a lot, especially with
the classes by [Noyce faculty member]. She incorporated a lot
of panels where guest teachers would come in and talk about
just how to survive your first couple of years, and I honestly
feel like if that was not provided to me, I probably would not be
teaching right now. They taught so many things, such as how
to manage my time in the classroom, outside of the classroom,
how to have a life, how to lesson plan, what to look for when
aggressively monitoring, how to manage a classroom, and
things of that nature. So, I feel like my confidence level, it was
kind of shaky when I first started, but looking back, I feel like if I
were not given those tools, I would not know where to start.
Teachers mentioned other specific forms of support from Noyce programs,
including arranging student teaching placement in high-need schools,
assistance searching for and applying to teaching positions, opportunities
to attend conferences, and financial support. As illustrated in the following
reflection by Rachel, a few teachers described how receiving a Noyce
scholarship influenced their motivation to continue teaching:
I always felt supported and people believed in me. I felt [this
way] initially even when I wasn’t sure if I was going to be good
at this or I could handle it, the people that gave me the Noyce
scholarship, if nothing else, showed me financially. I almost got
a full ride to my master’s program. That showed me that they
believed in me. They were willing to devote the resources they
had to see me succeed. I thought that was really meaningful.
Every time I was having a bad day, I would sit there and think,
someone paid for me to go to grad school, because they
believed in me. I need to live up to that. I can’t let them down.
Someone invested a lot in me. I need to be the person that they
thought I could be.
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Thus, Rachel saw the scholarship support afforded by her Noyce program
not merely as a way to make a teaching degree affordable, but also as a
meaningful investment that signaled that the program believed in her.

Discussion
In the following section, we share interpretations of results for each
research question, followed by a discussion of limitations of the study
and the significance of our findings for research, policy, and practice.

Noyce Teachers’ Network Composition
Building on previous social network studies, our analysis of the composition
of teachers’ networks extends prior work by looking specifically at the
networks of early career Noyce teachers and how these networks relate
to teachers’ perceived retention decisions. Findings suggest that Noyce
teachers rely heavily on fellow teachers in their schools for support, but
they also rely on relationships established during their preservice Noyce
programs. Indeed, more than a quarter of all alters identified by teachers
were affiliated with Noyce. Similarly, former professors and advisors
represented a quarter of all alters identified by teachers.
Among the teachers in this study, the support networks included
individuals from within and outside of their schools as well as within and
outside of education more generally. Often, the members of teachers’
support networks were individuals within their school (e.g., other
teachers). It is therefore likely that within a network, these individuals
are more connected to each other than, for example, a spouse may be
to an individual within a teacher’s school. Our results suggest that the
perceived likelihood of retention increases as the connections between
individuals in a network increase (i.e., lower effective size). Therefore, it is
possible that, in terms of retention, teachers’ connections to individuals
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who are also well connected to each other may be more important than
having access to many different “buckets” of unique support. In their
study of the social networks of nine Noyce Master Teaching Fellows,
Polizzi et al. (2016) gathered teachers’ perspectives on the benefits of
well-connected or “high density” networks. Teachers indicated that wellconnected networks foster collaboration among teachers, a shared vision
or culture, and ease of enacting new initiatives (Polizzi et al., 2016). In
a later study by Polizzi et al. (2021), the authors explored mathematics
and science teachers’ perceptions of how connected the contacts within
their networks were by showing teachers images of network maps and
having them rate which map most closely resembled how connected the
contacts within their own network were. Teachers’ perceptions of the
connections between others in their network were significantly correlated
with aspects of positive science and mathematics identity (Polizzi et al.,
2021). These studies, though not exploring retention specifically, can be
used to further understand how highly connected networks, while lacking
many different buckets of support, may influence teacher retention.
FIGURE 1 provides an example of a teacher in this study with a network that

demonstrates this idea. This teacher indicated that they are “likely” to
remain in a high-need school 3 years following the time of the survey. As
is apparent in this teacher’s personal network, the majority of individuals
are from within their own school, while a lesser number of individuals
they identified as being a part of their support network are from another
school or are individuals from outside education (e.g., friends, family,
faculty advisors, etc.). FIGURE 2 shows another example of a teacher in
the study with low interconnectedness in their support network. This
teacher reported that they are less likely to stay in a high-need school.
Importantly, the grouping of individuals circled was identified as the
largest clique in this network, which most simply can be described as the
subset of the network where individuals are more closely connected to
each other than they are to other individuals within the support network.
Note that this subnetwork of highly connected individuals mainly consists
of colleagues within the teacher’s school who are well connected to
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each other but not as well connected to colleagues from outside of this
teacher’s school or to those individuals whom the teacher does not
consider a colleague. This clique could be considered one “bucket” of
unique information available for this teacher to access in their network.
FIGURE 1

Example of Network Diagram Illustrating Sources
of Support With High Interconnectedness

FIGURE 2

Example of Network Diagram Illustrating Sources
of Support With Low Interconnectedness

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

37

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

Our analysis of Noyce teachers’ networks also provides some preliminary
evidence that, in addition to having a network with fewer unique “buckets”
of support, how close teachers feel to the people in their network may
matter. Specifically, although the correlation between closeness and
retention only approached significance, our descriptive results and
interview data suggest that cultivating close relationships within schools
and communities of teachers, such as Noyce program cohorts, may
influence teachers’ decisions about whether and how long to stay in
the profession. Additionally, our results suggest that maintaining close
relationships with those outside their school settings, including Noyce
faculty and advisors, may be linked to increased retention at 3 years.

Self-Efficacy and Retention
Noyce teachers in our sample reported fairly high self-efficacy, with an
average TSES score of 6.91 on a 9-point scale. The level of self-efficacy
reported by teachers in our sample may be an indication of Noyce
projects’ success when it comes to fostering teaching self-efficacy during
the induction period. At the same time, it should be noted that it is not
unprecedented for teachers to report high self-efficacy early in their
careers. For example, in their study comparing self-efficacy beliefs of
novice and experienced teachers, Tschannen-Moran and Woolfolk Hoy
(2007) found that novice teachers with 3 or fewer years of experience
scored similarly to our sample, with an average TSES score of 6.87, but
significantly lower than experienced teachers, who reported an average
TSES score of 7.29. Notably, other studies have reported somewhat lower
TSES values, such as Chang and Engelhard’s study of the psychometric
quality of the TSES (2016) that reported average ratings on TSES items
between 4.0 and 5.87 and invariance across years of teaching experience.
Still other studies report patterns indicating fluctuations in self-efficacy
over the course of teachers’ careers. Studies of self-efficacy and teaching
experience have found that self-efficacy does not always develop linearly
(Klassen & Chiu, 2010; Woolfolk Hoy & Burke Spero, 2005). For example,
in one longitudinal study, Woolfolk Hoy and Burke Spero (2005) found
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that beginning teachers’ self-efficacy increased initially before decreasing
over the course of their first year of teaching. Klassen and Chiu (2010)
found a nonlinear relationship between years of experience and selfefficacy, with self-efficacy increasing from early to mid-career before
declining later in teachers’ careers. We share additional analyses of
our self-efficacy data, including patterns in the sources of self-efficacy
according to teachers’ experience levels, in a recent publication (Gale
et al., 2021). Future studies could advance our understanding of teaching
self-efficacy among Noyce teachers by exploring the development and
trajectory of teaching self-efficacy among Noyce teachers longitudinally,
with particular attention to how teachers’ Noyce program experiences
may influence self-efficacy at different stages of teachers’ careers.
Given previous research indicating relationships between self-efficacy
and teachers’ commitment to the profession, job satisfaction, and
incidence of burnout (e.g., Aloe et al., 2014; Chesnut & Burley, 2015), it
was interesting that we did not find a relationship between self-efficacy
and retention in our sample. One explanation may be that the unique
context of Noyce programs introduces other factors and incentives for
retention, such as fulfilling requirements for program stipends, which
may eclipse teachers’ beliefs about their teaching ability as they make
retention decisions. Specifically, as a condition of their scholarship,
alumni of Noyce programs are asked to commit to teaching in a highneed school for a specified number of years. Teachers who do not fulfill
these requirements risk having scholarships converted to loans. For
many teachers, the financial incentive to avoid the burden of student
loan debt may be a salient factor in their decision to continue teaching
in a high-need school. Additionally, given their relatively high self-efficacy
and their newness to the profession, it may have been the case that few
teachers in our study have endured experiences negative enough to pose
a threat to their self-efficacy and, in turn, their commitment to teaching.
Finally, although we aimed to achieve a diverse national sample of Noyce
teachers, it is possible that teachers who volunteered for the study are
not necessarily representative of all Noyce teachers with regard to the
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level of their self-efficacy and commitment to teaching. Future studies
that include a larger cross-sectional sample of Noyce teachers, either
by identifying Noyce teachers within larger national datasets measuring
self-efficacy or by systematically including consistent measurement
of self-efficacy as a standard within Noyce projects nationally, would
yield greater insight into the range of self-efficacy outcomes among
early career teachers. Additionally, longitudinal studies that explore
relationships between early self-efficacy and longer-term retention
outcomes would help establish whether the patterns seen in other
studies examining self-efficacy over the course of teachers’ careers
(Klassen & Chiu, 2010; Woolfolk Hoy & Burke Spero, 2005) hold true
for Noyce teachers or whether, perhaps, Noyce offers experiences
that may result in different trajectories with regard to teachers’ selfefficacy development.

Noyce Program Characteristics and Retention
In spite of their common vision of recruiting, supporting and preparing
STEM teachers for high-need schools, Noyce programs are diverse
and unique, each with their own characteristics and priorities. Our
data suggest that most of the common strategies employed by Noyce
programs (providing mentors, opportunities to student-teach in a highneed school, observations by Noyce faculty, assistance finding a job,
induction, participating in a PLC, and observing others’ teaching) could
make a difference for teachers’ decisions to stay in the classroom. At the
same time, there were a few program characteristics that did not appear
to be related to retention. For example, while there was a correlation
between student teaching in a high-need school and retention, we did
not see the same relationship for student teaching generally. Almost
all teacher preparation programs offer some type of student teaching
as part of their degree/certification programs (National Research
Council, 2010). Numerous studies have examined the relationship
among student teaching, preparedness to teach, and teacher retention
(Ronfeldt, 2021). Ronfeldt highlights that only three studies (Goldhaber
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et al., 2020; Goldhaber et al., 2016; Ronfeldt, 2012) have examined
the relationship between student teaching field placement, school
characteristics, and retention (2021). Two of these studies found a
correlation between student teaching learning experiences and retention
(Goldhaber et al., 2016; Ronfeldt, 2012). These studies further discuss
the importance of field placement schools with strong professional
learning environments, which refers to quality teacher collaboration and
employing instructionally effective faculty. Our study adds to this area of
research by also highlighting the correlation between student teaching
experiences in high-need schools and the desire to stay in teaching.
This finding lends further support to research describing benefits for
teacher effectiveness when the demographics of a teacher’s school
match those of the school where they completed their student teaching
(Goldhaber et al., 2016).
In addition to correlations with particular program characteristics, we
found a cumulative effect such that, as teachers were exposed to a
greater number of program characteristics, they were more likely to
report that they intended to remain in a high-need school. This finding
suggests a combined influence of program characteristics, rather
than any one type of Noyce experience, being critical for retention.
Although the exploratory nature of our study means that we cannot draw
definitive conclusions about the relationship between certain Noyce
program characteristics and retention, our results may be informative for
programs as they consider how to organize and structure Noyce Scholars’
experiences. For example, given the likely importance of experiencing
a range of program characteristics, programs may strategically opt to
offer a range or a certain combination of mentoring experiences, types
of resources, and preservice teaching experiences rather than focusing
more intensively on just a few strategies. Further, that teachers who
intended to remain in a high-need school reported exposure to a greater
number of program characteristics may also be an indication that
teachers respond differentially to various opportunities offered by their
programs. A study of early career teachers in Australia revealed that
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those who intended to remain in the field valued different opportunities
for support than those who intended to leave (Burke et al., 2015). This
suggests that preservice teachers may also gravitate toward different
types of support or opportunities provided by their preparation programs
as they consider their future teaching career. All program characteristics
may not make a significant difference for all teachers’ prospects in highneed schools; however, preservice teachers who are afforded many, varied
program experiences may be more likely to encounter a greater number
of quality program elements that resonate with them and inform their
intentions to remain in the teaching profession. Previous studies have
explored aspects of teacher preparation programs that are associated
with retention, such as student teaching experiences and coursework
(see Ronfeldt, 2021, for review). However, our exploratory findings
suggest that more research is needed to understand the interplay of
these variables and their cumulative effects on teacher retention.

Noyce Program Characteristics and Self-Efficacy
Our study finds positive relationships between Noyce teachers’ overall
TSES scores and several Noyce program characteristics: mentorship,
high-need preservice teaching experience, PLC participation, being
observed by Noyce faculty, and job-finding assistance. The frequency
with which teachers reported participating in these Noyce program
experiences may help explain the relatively strong self-efficacy in our
sample. Indeed, with the exception of job-finding assistance, each of these
program characteristics maps onto one or more of the sources of selfefficacy hypothesized by Bandura (1997). While completing a preservice
teaching assignment in a high-need school, a Noyce teacher is quite likely
to have had many opportunities to experience mastery experiences,
in which they overcome a challenge or achieve a particular goal they
have set for their instruction. Receiving mentorship, participating in a
PLC, and being observed by Noyce faculty are all experiences likely to
facilitate social persuasions in which teachers receive feedback or other
messages about their teaching. Additionally, PLC sessions in which
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teachers model or share their experiences may offer opportunities for
vicarious experiences in which teachers observe others performing a
teaching task. These findings may be useful to those developing future
Noyce projects or similar programs aimed at supporting early career
teachers’ self-efficacy. For additional results describing the sources of
self-efficacy identified by Noyce teachers in our study, we refer readers
to our recent publication of self-efficacy findings (Gale et al., 2021).

Limitations
Although we believe this study will prove informative for research and
practice, it is not without limitations. Given the exploratory nature of
our study, we are not able to make causal claims or draw definitive
conclusions about relationships between teacher networks, retention,
and self-efficacy. Our study represents a rare endeavor to analyze
data across a national sample of Noyce projects, and we attempted
to recruit teachers from a geographically diverse array of programs.
However, given that our dataset still includes a relatively small sample of
Noyce teachers that was not particularly diverse with regard to teacher
demographics, our results cannot necessarily generalize beyond the
participants and projects included in the study, and we were limited
in our ability to analyze survey results within participant subgroups.
Additionally, because our sampling relied on Noyce project faculty
voluntarily sharing study information and on teachers volunteering to
participate in the survey, teachers who chose to participate in the study
are not representative of all Noyce teachers. Finally, our study is limited
by the difficulty of measuring teacher retention. Specifically, our findings
regarding retention are based not on teachers’ actual retention (e.g.,
whether they actually remain a teacher) but rather on teachers’ selfreported predictions about whether they will remain in the classroom in
the future. In addition to the possibility of response bias, with teachers
being reluctant to report that they plan to leave the profession, there
is the obvious possibility that teachers’ plans regarding whether they
remain a pre-K–12 teacher may change. Given the scope and design of our
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study, we were not able to include data documenting the actual retention
rate of Noyce teachers in our study. Studies that utilize longitudinal or
archival data to examine relationships between Noyce teacher retention,
Noyce teacher networks, and Noyce program characteristics would be
an interesting avenue for future research.

Significance
This study provides new insights around possible interconnections
between Noyce teacher networks, Noyce program characteristics,
self-efficacy, and retention. Our study explored the importance of the
relationship between retention and Noyce program characteristics, such
as providing a STEM faculty mentor, having student teaching experience
in a high-need school, or having Noyce faculty observe early-career
teachers’ teaching—all play an important role in preparing STEM teachers
to succeed in high-need school districts. Although there is a need for
additional research on the particular Noyce program characteristics
or combination of program characteristics that are most beneficial for
Noyce teachers, our exploratory findings may begin to guide Noyce
program development. At the same time, as investments in teacher
education programs like Noyce are finite, beginning to identify program
characteristics most likely to enhance the likelihood of teachers’ longterm success in high-need settings provides useful data for policy
makers charged with making difficult decisions about how to allocate
scarce resources.
The study carries implications for educational research spanning multiple
areas including SNA, teacher education, and self-efficacy. The study’s
findings regarding network composition and, in particular, the use of
effective size as a metric when analyzing teachers’ personal support
networks, may inform future work by researchers employing social
network methods to examine how K–12 teacher networks are established
and develop. Results highlighting both individual Noyce program
characteristics and the effectiveness of a constellation of program
characteristics on retention will likely be of interest to researchers
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exploring the efficacy of various approaches to teacher education. Finally,
our finding that, among Noyce teachers in our sample, self-efficacy was
not significantly related to retention but was related to certain program
characteristics, provides an interesting counter-example to extant
research linking self-efficacy and retention and a jumping-off point
for future research exploring the development of self-efficacy in early
career teachers.

Conclusion
Retaining high-quality teachers remains a persistent challenge for the
field of education, and STEM education, in particular. The ever-changing
landscape of education requires that researchers and scholars continue to
collect data to inform decisions about how to prepare and retain qualified
STEM teachers, particularly those in their early years of teaching. Through
the use of SNA and the inclusion of both qualitative and quantitative
methodologies, this study provides novel findings documenting the
nuanced ways in which the social networks of Noyce program participants
and various aspects of Noyce programs themselves may influence
retention among early career teachers in high-need schools. The results
of our study show the importance of expanding teachers’ networks
and the significance of teachers receiving support from those within a
highly connected network. Whether teachers reported that they expect
to be teaching in 3 years also depended on the range of Noyce program
characteristics they were exposed to, suggesting the need to carefully
consider both the quality and variety of learning experiences teachers
encounter in Noyce programs. These findings reinforce the importance
of examining teachers’ social networks to better understand how various
relationships and forms of support can influence teachers’ decisions to
remain or not remain in the field of teaching. Our study also highlights
links between early teacher preparation experiences, self-efficacy, and
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retention. Specifically, in our analysis, preservice teaching experience
in high-need schools emerged as one program characteristic that may
make a difference for early career teachers’ self-efficacy and retention
in high-need schools. Taken together with our findings on the structure
and composition of teachers’ support networks, the evidence in this
research supports models of teacher preparation that center practice
opportunities in high-need schools with the support of STEM faculty
mentors while also helping teachers develop strong support networks.

46

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

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

References
Almog, O., & Shechtman, Z. (2007). Teachers’ democratic and efficacy beliefs and styles
of coping with behavioural problems of pupils with special needs. European Journal of
Special Needs Education, 22(2), 115-129.
Aloe, A. M., Amo, L. C., & Shanahan, M. E. (2014). Classroom management self-efficacy and
burnout: A multivariate meta-analysis. Educational Psychology Review, 26(1), 101-126.
https://doi.org/10.1007/s10648-013-9244-0
Baker-Doyle, K. (2010). Beyond the labor market paradigm: A social network perspective on
teacher recruitment and retention. Education Policy Analysis Archives, 18, 26.
Baker-Doyle, K. J. (2012). First-year teachers’ support networks: Intentional professional
networks and diverse professional allies. The New Educator, 8(1), 65-85.
Bakker, A. B., & Bal, M. P. (2010). Weekly work engagement and performance: A study among
starting teachers. Journal of Occupational and Organizational Psychology, 83(1), 189-206.
Bandura, A. & National Inst. of Mental Health. (1986). Social foundations of thought and
action: A social cognitive theory. Prentice Hall, Inc.
Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning.
Educational Psychologist, 28(2), 117-148.
Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman.
Borgatti, S. P., & Ofem, B. (2010). Overview: Social network theory and analysis. In A. Daly
(Ed.), Social network theory and educational change (pp. 17-29). Harvard Education Press.
Bray-Clark, N., & Bates, R. (2003). Self-efficacy beliefs and teacher effectiveness:
Implications for professional development. Professional Educator, 26(1), 13-22.
Brown, C. G. (2012). A systematic review of the relationship between self-efficacy and burnout
in teachers. Educational and Child Psychology, 29(4), 47.
Burke, P. F., Aubusson, P. J., Schuck, S. R., Buchanan, J. D., & Prescott, A. E. (2015). How
do early career teachers value different types of support? A scale-adjusted latent class
choice model. Teaching and Teacher Education, 47, 241-253.
Caprara, G. V., Barbaranelli, C., Steca, P., & Malone, P. S. (2006). Teachers’ self-efficacy
beliefs as determinants of job satisfaction and students’ academic achievement: A study
at the school level. Journal of School Psychology, 44(6), 473-490.
Carmichael, P., Fox, A., McCormick, R., Procter, R., & Honour, L. (2006). Teachers’ networks
in and out of school. Research Papers in Education, 21(02), 217-234.
Carver-Thomas, D., & Darling-Hammond, L. (2019). The trouble with teacher turnover: How
teacher attrition affects students and schools. Education Policy Analysis Archives, 27, 36.
Chesnut, S. R., & Burley, H. (2015). Self-efficacy as a predictor of commitment to the teaching
profession: A meta-analysis. Educational Research Review, 15, 1-16.

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

47

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

Coburn, C. E., Russell, J. L., Kaufman, J. H., & Stein, M. K. (2012). Supporting sustainability:
Teachers’ advice networks and ambitious instructional reform. American Journal of
Education, 119(1), 137-182.
Coromina, L., & Coenders, G. (2006). Reliability and validity of egocentered network data
collected via web: A meta-analysis of multilevel multitrait multimethod studies. Social
Networks, 28(3), 209-231.
Council, N. R. (2010). Preparing teachers: Building evidence for sound policy. The National
Academies Press. https://doi.org/doi:10.17226/12882
Creswell, J. W., & Plano Clark, V. L. (2007). Designing and conducting mixed methods
research. Sage Publications, Inc.
Darling-Hammond, L. (1984). Beyond the Commission Reports. The coming crisis in teaching.
ERIC.
Darling-Hammond, L. (1997). Doing what matters most: Investing in quality teaching.
(0965453537).
De Nooy, W., Mrvar, A., Batagelj, V., Mehri, D., Auto, I., Lee, C.-S., . . . Szwarcberg, M. (2005).
Structural analysis in the social sciences. In: Cambridge University Press, Cambridge, UK.
Demir, E. K. (2021). The role of social capital for teacher professional learning and student
achievement: A systematic literature review. Educational Research Review, 33, 100391.
https://doi.org/10.1016/j.edurev.2021.100391
Gale, J., Alemdar, M., Cappelli, C., & Morris, D. (2021). A mixed methods study of self-efficacy,
the sources of self-efficacy, and teaching experience [Original Research]. Frontiers in
Education, 6(386). https://doi.org/10.3389/feduc.2021.750599
Goldhaber, D., Krieg, J., Theobald, R., & Goggins, M. (2020). Front end to back end: Teacher
preparation, workforce entry, and attrition. Working paper No. 246-1220. National Center
for Analysis of Longitudinal Data in Education Research (CALDER).
Goldhaber, D., Krieg, J. M., & Theobald, R. (2016). Does the match matter? Exploring whether
student teaching experiences affect teacher effectiveness and attrition. National Center
for Analysis of Longitudinal Data in Education Research Working Paper, 149.
Goldring, R., Taie, S., & Riddles, M. (2014). Teacher Attrition and Mobility: Results from
the 2012-13 Teacher Follow-Up Survey. First Look. NCES 2014-077. National Center for
Education Statistics.
Guo, Y., Connor, C. M., Yang, Y., Roehrig, A. D., & Morrison, F. J. (2012). The effects of teacher
qualification, teacher self-efficacy, and classroom practices on fifth graders’ literacy
outcomes. The Elementary School Journal, 113(1), 3-24.
Hawe, P., Webster, C., & Shiell, A. (2004). A glossary of terms for navigating the field of social
network analysis. Journal of Epidemiology & Community Health, 58(12), 971-975.
Ingersoll, R., Merrill, E., Stuckey, D., Collins, G., & Harrison, B. (2021). The demographic
transformation of the teaching force in the United States. Education Sciences, 11(5), 234.
Ingersoll, R. M. (2001). Teacher turnover and teacher shortages: An organizational analysis.
American Educational Research Journal, 38(3), 499-534.

48

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

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

Ivankova, N. V., Creswell, J. W., & Stick, S. L. (2006). Using Mixed-Methods Sequential
Explanatory Design: From Theory to Practice. Field Methods, 18(1), 3-20. https://doi.
org/10.1177/1525822X05282260
Justice, L. M., Mashburn, A. J., Hamre, B. K., & Pianta, R. C. (2008). Quality of language
and literacy instruction in preschool classrooms serving at-risk pupils. Early Childhood
Research Quarterly, 23(1), 51-68.
Kim, J., Youngs, P., & Frank, K. (2017). Burnout contagion: Is it due to early career teachers’
social networks or organizational exposure? Teaching and Teacher Education, 66, 250260.
Klassen, R. M., & Chiu, M. M. (2010). Effects on teachers’ self-efficacy and job satisfaction:
Teacher gender, years of experience, and job stress. Journal of Educational Psychology,
102(3), 741.
Klassen, R. M., & Chiu, M. M. (2011). The occupational commitment and intention to
quit of practicing and pre-service teachers: Influence of self-efficacy, job stress,
and teaching context. Contemporary Educational Psychology, 36(2), 114-129.
https://doi.org/10.1016/j.cedpsych.2011.01.002
Klassen, R. M., & Tze, V. M. (2014). Teachers’ self-efficacy, personality, and teaching
effectiveness: A meta-analysis. Educational Research Review, 12, 59-76.
Klassen, R. M., Tze, V. M., Betts, S. M., & Gordon, K. A. (2011). Teacher efficacy research
1998–2009: Signs of progress or unfulfilled promise? Educational Psychology Review,
23(1), 21-43.
Milanowski, A., & Odden, A. (2007). A new approach to the cost of teacher turnover. https://
digitalarchives.wa.gov/do/d3dedeb1349d6688e752522aa5965f8b.pdf
Miles, M. B., Huberman, A. M., & Saldana, J. (2019). Qualitative data analysis: A methods
sourcebook (3rd ed.). Sage.
Perry, B. L., Pescosolido, B. A., & Borgatti, S. P. (2018). Egocentric network analysis:
Foundations, methods, and models (Vol. 44). Cambridge University Press.
Polizzi, S. J., Coyle, W., Lundquist, K., & Rushton, G. T. (2016). Exploratory Social Network
Analysis of Science Teacher Leaders’ Communities of Practice. 2016 Annual Conference of
the National Association for Research in Science Teaching, Baltimore, MD.
Polizzi, S. J., Zhu, Y., Reid, J. W., Ofem, B., Salisbury, S., Beeth, M., Roehrig, G., MohrSchroeder, M.J., & Rushton, G. T. (2021). Science and mathematics teacher communities
of practice: social influences on discipline-based identity and self-efficacy beliefs.
International Journal of STEM Education, 8(1), 30. https://doi.org/10.1186/s40594-02100275-2
Ronfeldt, M. (2021). Links among Teacher Preparation, Retention, and Teaching
Effectiveness. Evaluating and Improving Teacher Preparation Programs. National
Academy of Education.
Ronfeldt, M. (2012). Where should student teachers learn to teach? Effects of field placement
school characteristics on teacher retention and effectiveness. Educational Evaluation and
Policy Analysis, 34(1), 3-26.

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

49

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

Ronfeldt, M. (2021). Links among teacher preparation, retention, and teaching effectiveness.
Ronfeldt, M., Loeb, S., & Wyckoff, J. (2013). How teacher turnover harms student
achievement. American Educational Research Journal, 50(1), 4-36.
Skaalvik, E. M., & Skaalvik, S. (2007). Dimensions of teacher self-efficacy and relations with
strain factors, perceived collective teacher efficacy, and teacher burnout. Journal of
Educational Psychology, 99(3), 611.
Thomas, L., Tuytens, M., Moolenaar, N., Devos, G., Kelchtermans, G., & Vanderlinde, R.
(2019). Teachers’ first year in the profession: The power of high-quality support. Teachers
and Teaching, 25(2), 160-188.
Tschannen-Moran, M., & Woolfolk Hoy, A. (2001). Teacher efficacy: Capturing an elusive
construct. Teaching and Teacher Education, 17(7), 783-805.
Vangrieken, K., Dochy, F., Raes, E., & Kyndt, E. (2015). Teacher collaboration: A systematic
review. Educational Research Review, 15, 17-40.
Wang, H., Hall, N. C., & Rahimi, S. (2015). Self-efficacy and causal attributions in teachers:
Effects on burnout, job satisfaction, illness, and quitting intentions. Teaching and Teacher
Education, 47, 120-130.
Wasserman, S., & Faust, K. (1994). Social network analysis: Methods and applications.
Woolfolk Hoy, A., & Burke Spero, R. (2005). Changes in teacher efficacy during the early years
of teaching: A comparison of four measures. Teaching and Teacher Education, 21(4), 343356. https://doi.org/10.1016/j.tate.2005.01.007
Zee, M., & Koomen, H. M. (2016). Teacher self-efficacy and its effects on classroom
processes, student academic adjustment, and teacher well-being: A synthesis of 40 years
of research. Review of Educational Research, 86(4), 981-1015.

50

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

An Exploratory Study: The Role of Social Networks and
Self‑Efficacy in the Retention of Noyce Teachers

Appendix A:
Noyce Teacher Personal Network Survey
1.

Are you currently a student teacher? *
a. Yes [If “Yes,” participant was disqualified from the survey.]
b. No

2.

Are you a current or former teaching scholar/fellow in the Robert Noyce
Scholarship Program? *
a. I am currently a teaching scholar/fellow.
b. I am a former teaching scholar/fellow.
c. I don’t know what the Robert Noyce Scholarship Program is.
[If “I don’t know what the Robert Noyce Scholarship Program is,” participant
was disqualified from the survey.]

Demographics
3.

At what college or university are (were) you a Noyce Scholar/Fellow? *
[Participants selected from a list of colleges/universities. If their college/
university was not listed, they could select “Other” and provide the name
of their college/university.]

4.

Which of the following best describes your teacher certification program
for which you completed or will complete your Noyce program?
a. Undergraduate program leading to a bachelor’s degree
b. Teacher credential (no degree)
c. Post-baccalaureate or graduate program (no master’s
degree awarded)
d. Graduate program leading to a master’s degree

5.

In what year did you graduate with your most recent degree from your
teacher certification program?
a.
b.
c.
d.

2012
2013
2014
2015

e. 2016
f. 2017
g. 2018
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6.

Are you currently a full-time classroom teacher? *
a. Yes [If “Yes,” participant progressed to section “Current Teachers.”]
b. No

7.

Were you formerly a full-time classroom teacher?
a. Yes [If “Yes,” participant progressed to section “Former Teachers.”]
b. No [If “No,” participant was disqualified from the survey.]

Current Teachers
8.

What grade level(s) do you currently teach? *
Please check all that apply.

a.
b.
c.
d.
e.

Kindergarten
1st Grade
2nd Grade
3rd Grade
4th Grade

f.
g.
h.
i.
j.

5th Grade
6th Grade
7th Grade
8th Grade
9th Grade

k. 10th Grade
l. 11th Grade
m. 12th Grade

[If participant selected “6th Grade,” “7th Grade,” “8th Grade,” “9th Grade,” “10th
Grade,” “11th Grade,” and/or “12th Grade,” participant progressed to item 9.
If participant selected “Kindergarten,” “1st Grade, “2nd Grade,” “3rd Grade,” “4th
Grade,” and/or “5th Grade,” participant progressed to item 10.]

9.

What subject area(s) do you teach as a 6th-12th-grade teacher?
Please check all that apply.

a.
b.
c.
d.
e.
f.
g.
h.

Pre-Algebra
Algebra
Geometry
Trigonometry
Calculus
Basic Math
Biology
Life Science

i. Chemistry
j. Physics
k. STEM
l. Social Studies/History
m. English Language Arts
n. Other Math—Write In
o. Other Science—Write In
p. Other Subject—Write In

10. What subject area(s) do you teach as a K–5th-grade teacher?
Please check all that apply.

a. Science
b. Mathematics
c. Social Studies/History
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d. English Language Arts
e. Other—Please Specify
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11. How many years have you been working as a full-time classroom teacher?
a.
b.
c.
d.

0–1 years
2–3 years
4–5 years
6+ years
[If “6+ years,” participant was disqualified from the survey.]

12. Do you currently teach in a high-need school? *
A high-need school is defined as being located in an area which is characterized
by at least one of the following: 1. a high percentage of individuals from families
with incomes below the poverty line; 2. a high percentage of secondary school
teachers not teaching in the content area in which they were trained to teach; or
3. a high teacher turnover rate.

a. Yes
b. No

Former Teachers
13. What grade level(s) do you currently teach? *
Please check all that apply.

a.
b.
c.
d.
e.

Kindergarten
1st Grade
2nd Grade
3rd Grade
4th Grade

f.
g.
h.
i.
j.

5th Grade
6th Grade
7th Grade
8th Grade
9th Grade

k. 10th Grade
l. 11th Grade
m. 12th Grade

(If participant selected “6th Grade,” “7th Grade,” “8th Grade,” “9th Grade,” “10th
Grade,” “11th Grade,” and/or “12th Grade,” participant progressed to item 14.
If participant selected “Kindergarten,” “1st Grade,” “2nd Grade,” “3rd Grade,”
“4th Grade,” and/or “5th Grade,” participant progressed directly to item 15.)

14. What subject area(s) do you teach as a 6th–12th-grade teacher?
Please check all that apply.

a.
b.
c.
d.
e.
f.
g.
h.

Pre-Algebra
Algebra
Geometry
Trigonometry
Calculus
Basic Math
Biology
Life Science

i. Chemistry
j. Physics
k. STEM
l. Social Studies/History
m. English Language Arts
n. Other Math—Write In
o. Other Science—Write In
p. Other Subject—Write In
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15. What subject area(s) did you teach as a K–5th-grade teacher?
a.
b.
c.
d.
e.

Science
Mathematics
Social Studies/History
English Language Arts
Other—Please Specify

16. For how many years were you a full-time classroom teacher?
a.
b.
c.
d.

0–1 years
2–3 years
4–5 years
6+ years
[If “6+ years,” participant was disqualified from the survey.]

Support Network
17. Who has supported you as a teacher? *
Please list each person’s first name and last initial (Example: John Doe is
John D.) in the space provided below.

• Consider people both within and outside of your school as well as
people within and outside of education.
• You can list as many names as you’d like.
• Please do not list organizations, clubs, etc., only individual people.
• The order of the names is not important.
• After you list a name, click “yes” to add another and you will
be provided with an additional space to enter names one at a
time until you have listed the names of all the people who have
supported you as a teacher.
a. Name:

18. Would you like to add another name? *
a. Yes [If “Yes,” participant was prompted to list another name.]
b. No [If “No,” participant progressed to item 19.]
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Person Associations
19. Which of the following categories best describes each person?

Name(s)

This person currently
works at my school

This person currently
works in another
PreK–12 school

Other

[Name(s) submitted in Q. 17]

n

n

n

20. For each person you listed, are they associated with the Noyce Program,
either currently or formerly?
Name(s)

Yes

No

[Name(s) submitted in Q. 17]

n

n

21. For each person that you indicated is (was) associated with the Noyce
Program, what is (was) their role in Noyce?
Name(s)

Fellow or
Scholar

University
Faculty

Program
Administrator

Other

[Name(s) submitted in Q. 17]

n

n

n

n

[If participant selected “Other” for any names, participant progressed to
item 22. Otherwise, participant progressed directly to item 23.]

22. If you checked “Other” for any person in the previous question, please
provide a short description of their role in the Noyce Program.
If you have marked “Other” for more than one person, please include their names
before the description in the comment box.
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23. For those people who you indicated work either in your school or in another
school, what is their role? Check all that apply.
Name(s)

[Name(s) submitted in
Q. 17]

Teacher

Assistant Principal

Principal

Guidance
Counselor

n

n

n

n

Instructional
Coach

Paraprofessional/
Support Staff

Other

I Don’t Know

n

n

n

n

24. What is your relationship to each person you indicated does not work in
your school?

Name(s)

[Name(s) submitted in
Q. 17]

Family,
Other
Than
Spouse or Spouse or
Partner
Partner

n

n

Friend

Former
Professor
or
Former
Academic
Colleague Advisor

n

n

n

Other

n

[For items 23 and 24, if participant selected “Other” for any names, participant
progressed to item 25. Otherwise, participant progressed directly to item 26.]

25. If you selected “Other” for any person in the previous question, please list
your relationship to that person.
If you have marked “Other” for more than one person, please include their names
before the description in the comment box.

26. For each person you listed, please indicate which type of support the person
provides you with as a teacher.
Name(s)

[Name(s) submitted in
Q. 17]

Emotional
Support

Administrative
Support

Monetary
Support

Mentorship/
Coaching

n

n

n

n

Advice

Other

n

n

Collegial Support
(i.e., sharing
lesson plans,
Technological professional learning
Support
communities, etc.)

n

n

[If participant selected “Other” for any names, participant progressed to item 27.
Otherwise, participant progressed directly to item 28.]
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27. If you checked “Other” for any person in the previous question, please
describe the type of support that they provide you.
28. How close are you to each person?
Name(s)

Distant (1)

Less Than Close

Close

Especially
Close (4)

[Name(s) submitted in
Q. 17]

n

n

n

n

29. How often are you in contact with this person?
Name(s)

Daily

Weekly

Monthly

Less Often

[Name(s) submitted in
Q. 17]

n

n

n

n

30. For each person, please specify their sex.
Name(s)

Female

Male

Prefer not
to answer

[Name(s) submitted in
Q. 17]

n

n

n

31. For each person you listed, what is their race/ethnicity?
Please check all that apply.

Name(s)

[Name(s) submitted in
Q. 17]

White
(Non‑Hispanic/
Caucasian)

Black/African
American

Latino/Latina

Asian American
or Pacific Island
(Non-Hawaiian)

n

n

n

n

American Indian/
Alaska Native/
Native Hawaiian

Other

Unknown

I prefer not
to answer for
this person

n

n

n

n

32. Does [Name 1] know [Name 2]?
a. Yes
b. No
This question was repeated for each possible pairing of names provided by the
participant in Q. 17.
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33. Are you a current or former full-time teacher? *
a. I am currently a full-time teacher
[If “I am currently a full-time teacher,” participant progressed to section
“Respondent Characteristics—Current Teachers.”]

b. I am a former teacher
[If “I am a former teacher,” participant progressed to section “Respondent
Characteristics—Former Teachers.”]

Respondent Characteristics—Current Teachers
34. What is your sex?
a. Male
b. Female
c. Prefer not to answer
35. What is your race/ethnicity? Check all that apply.
a.
b.
c.
d.

White (Non-Hispanic)
Black/African American
Latino/Latina
Asian American or Pacific
Islander (Non-Hawaiian)

e. American Indian/Alaska
Native/Native Hawaiian
f. Other
g. Unknown
h. Do not wish to answer

36. How old are you?
a.
b.
c.
d.

20–25
26–30
31–35
36–40

e.
f.
g.
h.

41–45
46–50
51–55
56–60

i. 61–65
j. 65+

37. During which academic year (August to May) did you begin your Noyce
Program?
a. Prior to the 2008 to 2009
academic year
b. 2008 to 2009
c. 2009 to 2010
d. 2010 to 2011
e. 2011 to 2012
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f.
g.
h.
i.
j.
k.

2012 to 2013
2013 to 2014
2014 to 2015
2015 to 2016
2016 to 2017
2017 to 2018
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38. Did you complete all of the requirements of your Noyce Program?
a. Yes
b. No
39. Did you hold another career outside of education prior to becoming a
Noyce Scholar?
a. Yes
b. No
40. What was your undergraduate major?

41. How likely is it that you will continue to be employed as a K–12 teacher in
the future?
Very
unlikely

Unlikely

Neutral

Likely

Very likely

1 year from now (2018–2019)

n

n

n

n

n

3 years from now (2020–2021)

n

n

n

n

n

5 years from now (2022–2023)

n

n

n

n

n

10 years from now (2027–2028)

n

n

n

n

n

[If participant selected “Very unlikely” or “Unlikely,” they progressed to item 42.
If they did not select “Very unlikely” or “Unlikely,” they progressed directly to
item 43.]

42. Why is it “Very unlikely” or “Unlikely” that you will continue to be employed
as a K–12 teacher in the future?
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43. How likely is it that you will be teaching in a high-need school in the future?
A high-need school is defined as being located in an area which is characterized
by at least one of the following: 1. a high percentage of individuals from families
with incomes below the poverty line; 2. a high percentage of secondary school
teachers not teaching in the content area in which they were trained to teach; or
3. a high teacher turnover rate.
Very
unlikely

Unlikely

Neutral

Likely

Very likely

1 year from now (2018–2019)

n

n

n

n

n

3 years from now (2020–2021)

n

n

n

n

n

5 years from now (2022–2023)

n

n

n

n

n

10 years from now (2027–2028)

n

n

n

n

n

[If participant selected “Very unlikely” or “Unlikely,” they progressed to item 44.
If they did not select “Very unlikely” or “Unlikely,” they progressed directly to
item 45.]

44. Why is it “Very unlikely” or “Unlikely” that you will be teaching in a high-need
school in the future?

45. How likely is it that you will remain employed in the field of education, but
not as a teacher, in the future?
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Very
unlikely

Unlikely

Neutral

Likely

Very likely

1 year from now (2018–2019)

n

n

n

n

n

3 years from now (2020–2021)

n

n

n

n

n

5 years from now (2022–2023)

n

n

n

n

n

10 years from now (2027–2028)

n

n

n

n

n
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Respondent Characteristics—Former Teachers
46. What is your gender?
a.
b.
c.
d.

Man
Woman
Gender not listed
Prefer not to answer

47. What is your race/ethnicity?
a.
b.
c.
d.

White (Non-Hispanic)
Black/African American
Latino/Latina
Asian American or Pacific
Islander (Non-Hawaiian)

e. American Indian/Alaska
Native/Native Hawaiian
f. Other
g. Unknown
h. Prefer not to answer

48. How old are you?
a.
b.
c.
d.

20–25
26–30
31–35
36–40

e.
f.
g.
h.

41–45
46–50
51–55
56–60

i. 61–65
j. 65+

49. During which academic year (August to May) did you begin your Noyce
Program?
a. Prior to the 2008 to 2009
academic year
b. 2008 to 2009
c. 2009 to 2010
d. 2010 to 2011
e. 2011 to 2012

f.
g.
h.
i.
j.
k.

2012 to 2013
2013 to 2014
2014 to 2015
2015 to 2016
2016 to 2017
2017 to 2018

50. Did you complete all of the requirements of your Noyce Program?
a. Yes
b. No
51. Did you hold another career outside of education prior to becoming a Noyce
Scholar?
a. Yes
b. No
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52. What was your undergraduate major?

53. Are you currently employed full time?
a. Yes [If “Yes,” participant progressed to item 54.]
b. No [If “No,” participant progressed directly to item 55.]
54. How would you categorize your current profession?
a.
b.
c.
d.
e.
f.
g.
h.

Education
Full-Time Student (Not in Education)
Business
Law
Health/Medicine
Other Social Scientist (Public Health, Sociology, etc.)
Other
Unknown

Noyce Program Characteristics
55. Some Noyce Programs only provided monetary support to the program
participants. Did your program provide any support beyond monetary
support (for example, Professional Development, Mentoring, Conference
Attendance, etc.)?
a. Yes
b. No
56. As a part of your Noyce program, have you participated in or received any
of the following? *
Please limit your “Yes” responses to only those that were organized and provided
by the Noyce program. In other words, do not check “Yes” for those activities/
resources provided by your general university/college curriculum.
Yes

No

Regular meetings (at least once per month) in attendance by only
Noyce Scholars/Fellows

n

n

Regular meetings (at least once per month) in attendance by both
Noyce Scholars/Fellows and other non-Noyce university students

n

n

Support for professional conferences

n

n

continues next page
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Yes

No

Writing manuscripts for peer-reviewed publication

n

n

Mentoring by faculty

n

n

Mentoring by STEM professionals

n

n

Mentoring by others

n

n

Student teaching (not in a high-need school)

n

n

Student teaching (in a high-need school)

n

n

Professional learning community (PLC)

n

n

Observation and feedback regarding my teaching

n

n

Opportunity to observe other teachers in my subject area

n

n

Summer research opportunities

n

n

In-classroom, “live” coaching provided while I was teaching

n

n

A guaranteed job (assuming successful completion of the degree
program)

n

n

Support to find a job in a high-need school

n

n

Induction (support following graduation from my degree program)

n

n

[If participant selected “Yes” for any items related to mentoring support (i.e.,
“Mentoring by faculty,” “Mentoring by STEM professionals,” or “Mentoring by
others”), participant progressed to item 57. If participant selected “No” for all
items related to mentoring support, participant progressed directly to item 58.]

57. Which of the following best describes the role of the person assigned as
your mentor?
a.
b.
c.
d.
e.

University Faculty/Staff
Veteran Teacher
School Administrator (i.e., Principal, Assistant Principal, etc.)
Instructional Coach
Other—Write In
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58. For each activity or resource provided by your Noyce Program, to what extent
do you agree or disagree that your Noyce Program effectively implemented
the activity?
Neither
Strongly
Agree nor
Disagree Disagree Disagree

64

Agree

Strongly
Agree

Regular meetings (at least once per
month) in attendance by only Noyce
Scholars/Fellows

n

n

n

n

n

Regular meetings (at least once per
month) in attendance by both Noyce
Scholars/Fellows and other non-Noyce
university students

n

n

n

n

n

Support for professional conferences

n

n

n

n

n

Writing manuscripts for peer-reviewed
publication

n

n

n

n

n

Mentoring by faculty

n

n

n

n

n

Mentoring by STEM professionals

n

n

n

n

n

Mentoring by others

n

n

n

n

n

Professional learning community (PLC)

n

n

n

n

n

Observation and feedback regarding my
teaching

n

n

n

n

n

Opportunity to observe other teachers in
my subject area

n

n

n

n

n

Summer research opportunities

n

n

n

n

n

In-classroom, “live” coaching provided
while I was teaching

n

n

n

n

n

A guaranteed job (assuming successful
completion of the degree program)

n

n

n

n

n

Support to find a job in a high-need
school

n

n

n

n

n

Induction (support following graduation
from my degree program)

n

n

n

n

n
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59. To what extent do you agree or disagree with each of the following
statements?
Neither
Strongly
Agree nor
Disagree Disagree Disagree

Agree

Strongly
Agree

My Noyce Program fostered a
community of teachers among
participating scholars.

n

n

n

n

n

My Noyce Program supported me in
finding a job teaching in a high-need
school.

n

n

n

n

n

60. Directions: Please indicate your opinion about each of the questions below
by marking any one of the nine responses in the columns on the right side,
ranging from (1) None at all to (9) A Great Deal as each represents a degree
on the continuum. *
Please respond to each of the questions by considering the combination of
your current ability, resources and opportunity to do each of the following in your
present position.
None
at all
(1)

(2)

Very
Little
(3)

(4)

Some
Degree
(5)

(6)

Quite
a bit
(7)

(8)

A Great
Deal
(9)

How much can you do to control
disruptive behavior in the
classroom?

n n n n n n n n n

How much can you do to motivate
students who show low interest in
schoolwork?

n n n n n n n n n

How much can you do to calm
a student who is disruptive or
noisy?

n n n n n n n n n

How much can you do to help
your students value learning?

n n n n n n n n n

To what extent can you craft good
questions for your students?

n n n n n n n n n

How much can you do to get
children to follow classroom
rules?

n n n n n n n n n

How much can you do to get
students to believe they can do
well in schoolwork?

n n n n n n n n n
continues next page
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None
at all
(1)

(2)

Very
Little
(3)

(4)

Some
Degree
(5)

(6)

Quite
a bit
(7)

(8)

A Great
Deal
(9)

How well can you establish a
classroom management system
with each group of students?

n n n n n n n n n

To what extent can you use a
variety of assessment strategies?

n n n n n n n n n

To what extent can you provide
an alternative explanation or
example when students are
confused?

n n n n n n n n n

How much can you assist families
in helping their children do well in
school?

n n n n n n n n n

How well can you implement
alternative teaching strategies in
your classroom?

n n n n n n n n n

61. What experiences in your professional life as a teacher have made you more
confident in your teaching ability? Please explain why these experiences
made you feel more capable as a teacher.

62. What experiences in your professional life have lowered your confidence in
your teaching ability? Please explain why these experiences made you feel
less capable as a teacher.
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School Characteristics
For the following questions, please answer in reference to the school where you currently
teach. If you are a former teacher (you are not currently teaching), please answer the following questions in reference to the school you most recently taught at.

63. To what extent do you agree or disagree with each of the following statements?
Strongly
Disagree

Disagree

Neither
Agree nor
Disagree

Agree

Strongly
Agree

I feel supported by other teachers at my
school.

n

n

n

n

n

I get along well with other staff members
at my school.

n

n

n

n

n

I feel like I am an important part of my
school.

n

n

n

n

n

I enjoy working in teams (e.g., grade level,
content) at my school.

n

n

n

n

n

I feel like I fit in among other staff
members at my school.

n

n

n

n

n

I feel connected to the teachers at my
school.

n

n

n

n

n

I feel safe at my school.

n

n

n

n

n

I have been concerned about my physical
safety at my school.

n

n

n

n

n

If I report unsafe or dangerous behaviors,
I can be sure the problem will be taken
care of.

n

n

n

n

n

I feel safe when entering and leaving my
school building.

n

n

n

n

n

Some students carry weapons (e.g., guns
or knives) at my school.

n

n

n

n

n

Students at my school get along well with
the teachers and other adults.

n

n

n

n

n

Students at my school demonstrate
behaviors that allow teachers to teach
and students to learn.

n

n

n

n

n

Students at my school would help another
student who is being bullied.

n

n

n

n

n

continues next page
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Strongly
Disagree

Neither
Agree nor
Disagree Disagree

Agree

Strongly
Agree

Students at my school get along well with
one another.

n

n

n

n

n

Students at my school treat each other
with respect.

n

n

n

n

n

Students at my school treat other
students fairly regardless of race,
ethnicity or culture.

n

n

n

n

n

Students at my school show respect
to other students regardless of their
academic ability.

n

n

n

n

n

64. Which one of these best describes your school’s student demographics?
a. Majority ethnic minority
b. Majority White
c. Equal balance of ethnic minority students and White students
65. Which one of these best describes your school’s teacher demographics?
a. Majority ethnic minority
b. Majority White
c. Equal balance of ethnic minority students and White students
66. In order to receive your $50 stipend for completing this survey, you will need
to provide us with your preferred email address. This information will not
be used for anything other than for providing you with directions on how to
receive your stipend.
Please provide your email address below. *

67. Are you interested in participating in an interview if we have any further
questions regarding your survey responses? *
a. Yes
b. No

Thank you!
Thank you for taking our survey.
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