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From Becoming to Being: how STEM teachers develop 
leadership identities
Kelsey Quaisley a, Wendy M. Smith b, Brett Criswellc, Rachel Funkb 

and Anna Hutchinsond

aDepartment of Mathematics, Oregon State University, Corvallis, OR, USA; bCenter for Science, Maths, & 
Computer Education, University of Nebraska-Lincoln, Lincoln, USA; cDepartment of Secondary Education, 
West Chester University, West Chester, USA; dDepartment of Biological Sciences,University of Cincinnati, 
Cincinnati, USA

ABSTRACT
The development of STEM teacher leadership identity empowers 
K–12 teachers to make changes to improve teaching and learn
ing. Identity development might not be productively supported 
in all school settings, however. Hence, external professional 
development programs should offer opportunities to supplement 
this identity development. We construct and propose a Can’t-to- 
Becoming-to-Being model to describe STEM teacher leadership 
identity development as a progression of stages from weak to 
strong identity. Using interview data over two points in time with 
127 STEM teacher leaders, we illustrate four stages of develop
ment: Can’t, Can, Should, and Being. We also elucidate the con
ditions that teachers identify as catalyzing or inhibiting identity 
development, with attention to the impacts of teacher leaders’ 
participation in professional development programs. Our findings 
indicate that the Can’t-to-Becoming-to-Being model is useful for 
describing how teachers may develop STEM teacher leadership 
identity and may provide researchers a tool for exploring this 
process. Professional developers might consider the catalysts 
(and inhibitors) we identify as a means of strengthening teacher 
leadership identities in the design and implementation of profes
sional learning. External spaces separate from school commu
nities may offer teacher leaders opportunities to try out 
provisional selves and provide additional motivation to propel 
participants to Being teacher leaders.

Introduction

The ways K–12 teachers experience their workplace and engage in professional activities 
are tied to their sense of satisfaction and willingness to persist in the profession. Teacher 
satisfaction and persistence are at historic lows (Bailey et al., 2021; Hanita et al., 2021); the 
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field needs ways to help reverse these disconcerting trends. Teacher leadership – when 
teachers engage in activities beyond the classroom level to improve teaching and learn
ing – has been pointed to as a means for creating more empowering and validating 
experiences that improve satisfaction and increase persistence (Barth, 2001; Dauksas & 
White, 2010; Reid et al., 2022). However, it is likely that the extent to which teachers 
identify as leaders mediates the positive impacts of their leadership work on their senses 
of satisfaction and persistence: The more teachers perceive themselves to be functioning 
as leaders and the more they are supported in leadership efforts, the more they are likely 
to feel the sense of empowerment that leads to greater professional satisfaction (Angelle 
& Schmid, 2007; Gul et al., 2019).

Teachers envision goals for their professional work and for their career trajectories 
(Hammerness, 2008). Often those visions, and their sense of professional satisfaction, are 
challenged by aspects of their working environment, including their school environment 
(e.g. agency in classroom decisions as well as professional learning Calvert, 2016; Moore,  
2012). Teacher leadership provides a mechanism for teachers to overcome the challenges 
of their school workplace and feel a sense of agency and responsibility for their profes
sional learning (Calvert, 2016). Therefore, the development of a teacher leader identity 
can be part of this process of surmounting barriers to creating a productive school 
culture, while simultaneously meeting teachers’ professional goals. However, while 
there is research examining the relationship between teacher leader identity development 
and internal school factors (e.g. amount of involvement in decision-making/school 
governance; Gonzales, 2004), there is little research exploring how external factors – 
for instance, outside-of-school professional learning projects – might intercede in that 
relationship. Further, teachers need to actualize their identities as leaders, and the 
catalysts for shifts from not seeing themselves as teacher leaders to adopting a teacher 
leader identity are under-specified, including the role of external professional learning 
projects. Research has focused on identities at specific points in time, rather than study
ing the shifts and trajectories in teacher leadership identities.

This study looks at data collected over two time points (two years apart) in the 
professional learning experiences of teachers participating in Noyce Master Teacher 
projects funded by the National Science Foundation across the United States. Noyce 
projects have the explicit goal of developing the participants into teacher leaders or 
supporting their leadership efforts (AAAS, 2021). Interviews were conducted at two 
junctures, with 127 Master Teaching Fellows (MTFs) at the first time point and 94 
MTFs (out of the original 127) at the second time point. The goal of this work is to 
map out the terrain of the complex interactions between the MTFs’ teacher leader 
identities, their school culture, and the experiences in which they engaged in the Noyce 
projects. Specifically, we aim to understand how teacher leader identities are transformed 
and the conditions that contribute to a shifting teacher leader identity.

Literature review

Professional identity

Caza and Creary (2016) suggested that identities are interwoven with ‘the various mean
ings that are attached to a person by themself and others’ (p. 261, citing Gecas, 1982). 
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They extended this general definition to the more-specific construct of professional 
identity by indicating that this is the image an individual has of oneself within one’s 
chosen occupation, which includes how they ‘define themselves in their professional 
capacity’ (p. 261, citing Schein, 1978). Caza and Creary suggested that one’s professional 
identity is substantively a reflection of the way one thinks others perceive oneself in the 
professional milieu. Most significantly, they noted that one’s professional identity 
impacts how one behaves in one’s workplace (p. 263).

Our view of professional identity is informed by positioning theory (Harré, 2015; 
McVee et al., 2018). As Van Langenhove and Harré (1999) explained it, ‘The act of 
positioning . . . refers to the assignment of fluid “parts” or “roles” to speakers in the 
discursive construction of personal stories that make a person’s actions intelligible and 
relatively determinate as social acts’(p. 17). Regularities or patterns in the assignment of 
these parts or roles become what an individual perceives to be one’s professional identity. 
Relevant to the analysis in this study, it is significant that positioning theory foregrounds 
discursive actions and the stories that they generate as critical to understanding the 
evolution of professional identity. Darragh (2015, 2016) expanded on this framework by 
adopting the view that identity is performative. Of particular significance to this study is 
Darragh’s notion that researchers can track changes in performance over time to trace an 
individual’s identity development (2015, p. 87).

Our perspective on professional identity is also influenced by Markus and Nurius’s 
(1986) notion of possible selves and Ibarra’s (1999) subsequent proposal of provisional 
selves. Markus and Nurius explained: ‘Possible selves are the ideal selves that we would 
very much like to become. They are also the selves we could become, and the selves we are 
afraid of becoming’ (p. 954). Importantly, in keeping with other ideas on which we have 
drawn, Markus and Nurius indicate that, while possible selves are within the purviews of 
individuals, ‘they are also distinctly social’ in origin (p. 954). Ibarra recognized that one 
limitation of the possible selves framework is that Markus and Nurius did not specify the 
processes by which possible selves are constructed and experimented upon. Ibarra 
described two mechanisms to fill in this gap: role prototyping, using role models to 
discern appropriate attitudes and actions relative to a possible self, and identity matching, 
comparing and contrasting the nature of role models with oneself to determine the most 
viable possibilities (pp. 12–13).

Connections of professional identity with teacher leadership

Poekert (2012), in examining the relationship between teacher leadership and profes
sional development, commented on the thinking of Danielson and Bowman: ‘Both 
authors agreed that working with colleagues is profoundly different from working with 
students (Danielson, 2007) and that learning to function as leader requires “nothing less 
than a profound identity shift for contemporary classroom teachers” (Bowman, 2004, 
p. 187)’ (p. 174). Poekart was asserting that having a teacher identity is not the same as 
having a teacher-leader identity, and that the change from teacher to teacher-leader 
identity requires a significant change in one’s professional identity. This paper will 
describe specific aspects of that change.

Frost (2012) explored how teacher leadership and professional development can 
facilitate system change. He connected teachers’ ability to support one another in 
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functioning as leaders with the promotion of one another’s confidence, a process ‘in 
which the essential message is: “people like us can solve problems like this”’ (p. 219). He 
suggested that this support included the related ‘idea that “we ought to do something 
about this”’ (p. 219). The two elements Frost identified can be captured as (a) the belief 
that I can be a teacher leader and (b) the sense that I should act as a teacher leader.

Collay (2006) noted that changes in professional identity related to becoming teacher 
leaders was associated with ‘persistent tensions as they [teacher leaders] struggle with 
perceived authority’ (p. 134). Later, citing Zinn’s (1997) work, Collay outlined three 
categories of supports and barriers influencing a teacher leader’s identity: (a) conditions 
within the educational context, (b) conditions outside the educational context, and (c) 
internal factors (p. 142). Importantly, related to outside contexts, Collay suggested that it 
is composed of ‘primarily the encouragement of family and friends’ (p. 142). A critical 
aspect of this study is to look more closely at conditions outside the educational context 
in relation to the role of the Noyce programs in teacher-leader identity development.

Factors affecting teacher leader identity development

As noted above, Collay (2006) associated persistent tensions with teacher-leader identity 
development. Beech et al. (2012) elaborated on this connection, by specifically recogniz
ing tensions associated with three forms of identity development (or identity work). Two 
are relevant to this study: (a) enacting aspirational identities and (b) production of hybrid 
identities (p. 45). The tension from aspirational identities comes from the visible desire in 
the person for change. This tension has implications for teachers who are envisioning 
possible (aspirational) selves as teacher leaders and, in so doing, are anticipating the 
changes through which they will have to go to realize those possible selves. Beech et al. 
recognized that hybrid identities require different positionings at different times with the 
same people (p. 46), and these shifts are at the core of this tension. Since teacher leaders 
often find themselves in hybrid positions (Margolis, 2012), this tension becomes 
ingrained in their work.

Huggins et al. (2017) also identified tensions associated with teacher leader identities. 
They indicated that professional developers must support teacher leaders in addressing 
these tensions, and one means for doing this is to appropriate the three modes of 
belonging described by Wenger (1998): engagement, imagination, and alignment. 
Huggins et al. (2017) noted that, beyond positioning participating teachers as leaders, 
the professional development programs had to also involve the teachers in joint enter
prises with shared goals to encourage engagement, allow the teachers opportunities for 
deeper reflection to promote the imagining of new meanings and leadership practices, 
and provide pathways for teachers to align leadership approaches developed in the 
program with leadership efforts in their schools (pp. 31 and 43).

Sinha and Hanuscin (2017) associated teacher leader identity development with the 
amount of alignment between individual’s (a) leadership views, (b) leadership practices, 
and (c) identities (conceptualized as a combination of social roles and role identities). 
Their case study of three teacher leaders led to the proposal of three assertions related to 
the teacher leaders’ identity development: ‘teachers widen leadership views as they 
develop as teacher leaders; teachers expand their scope of leadership practices as they 
develop as leaders; and teacher leadership trajectories depends on the priorities of the 
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teacher and her/his context’ (p. 367). It is important to note that the case studies from 
which these findings were generated seemed to be embedded in single communities of 
practice (CoP) even though the authors did not use this lens. Wenner and Campbell 
(2018) constructed a teacher-leader-identity framework that delineates thin and thick 
teacher leadership identity; a critical condition determining the thickness of teachers’ 
leader identity is the way in which they enact their identity across different CoPs. Those 
with thick identities enact them in similar ways across different CoPs, perhaps due to an 
alignment of their beliefs and views with the ways in which they participate in these CoPs.

Summarizing the literature reviewed, it is clear that systemic tensions and professional 
alignments are critical driving factors in teacher-leader identity development. These 
tensions and alignments relate to several categories of factors as identified by Zinn 
(1997) and Collay (2006). The specific nature of these tensions and alignments was 
described by Sinha and Hanuscin (2017), who showed how they arise within a single 
CoP, and by Wenner and Campbell (2018), who explained how they occur across CoPs. 
Our study involves teachers operating across multiple CoPs, including ones (the Noyce 
programs) that are external to the school system. Thus, our study contributes to the 
progression in the literature on teacher-leader identity development.

Conceptual framework

Together, Wenner and Campbell’s (2018) notion of thin and thick teacher leadership and 
Sinha and Hanuscin’s (2017) ideas concerning the relationship between views, practices, 
and identities provide useful frameworks for understanding teacher leadership within the 
context of one or more CoPs. However, Wenner and Campbell do not address the factors 
that catalyze changes in leadership identities; Sinha and Hanuscin (2017) focus on 
identity changes catalyzed by evolution in beliefs or practices. Furthermore, Wenner 
and Campbell (2018) suggest their framework, while an improvement over past models, 
is not positioned to guide professional development that can support teacher leaders’ 
professional learning. Thus, we expand on these frameworks by introducing considera
tion of CoPs external to school environments to incorporate professional learning into 
identity development.

We propose viewing teacher leadership identity as developing from a stage of non- 
identity or weak identity (‘I am not a teacher leader’ or ‘I can’t lead in this space’) to 
a stage of strong identity (‘I am a teacher leader in this space’) by advancing through an 
intermediate stage of becoming a teacher leader that involves the interplay between saying 
‘I can lead’ and ‘I should lead’. We frame teacher leadership identity development as 
a progression from Can’t-to-Becoming-to-Being teacher leaders.

Can’t stage: non- or weak identity

Teacher leaders in the Can’t stage are characterized by those who feel they are not ready 
to lead in a particular space or are restricted by their professional environment. We aim 
to identify this array of possibilities for restricted leadership, which may include a teacher 
leader’s internal sense of competency or external factors such as the lack of resources or 
support within one’s environment. Teacher leaders in this stage do not envision 
a possible self in which they are able to lead in their current context.
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Becoming stage

Teacher leaders in the Becoming stage are developing the belief in/capacity to envision 
who they would like to be as leaders (possible selves) and ways in which they can test the 
potentialities of their leadership roles (provisional selves). Teacher leaders in the 
Becoming stage position themselves and/or are positioned as teacher leaders through 
recognition of their ability to lead – and/or by viewing themselves as someone who 
should lead. Thus, this stage involves two components: having a sense that one can lead 
and having a sense that one should lead. Note that these components are not necessarily 
linear. Whereas some teacher leaders may develop a sense of competence to lead before 
a strong sense of obligation, others may begin with a sense of obligation to lead and then 
develop a sense of competence toward fulfilling that obligation.

Can component
In relation to the Can component, teacher leaders may recognize their ability to lead, but 
this recognition may be context specific (‘I can lead in certain settings but not others’). 
Furthermore, with this component, teacher leaders are likely to at least partially view 
their own knowledge, efforts, and skills (competencies) as valued, valuable, or effective. 
However, they may also view themselves as deficient in some of their leadership-related 
competencies.

Should component
Regarding the Should component, an obligation to lead can be born from myriad factors, 
including conditions within their educational context or school system, conditions out
side of their school system, and internal factors such as their beliefs, motivations, and 
values. Although school systems may provide structures for leadership (e.g. leadership 
positions such as instructional coach) to compel teachers to lead, it is not these structures 
that provide the underlying motivation to engage in leadership – it is the individual’s own 
commitment to the professional work of supporting peers, ensuring equitable learning 
for all students, improving the school as a whole, etc., that generates the drive to lead. 
Additionally, it should be noted that the Should component does not mean that teacher 
leaders are acting as teacher leaders at all times in every context. The Should component 
implies that, although teacher leaders in the Becoming stage may feel compelled to lead, 
they may also prioritize their leadership efforts based on their own understanding of their 
capabilities and the needs and goals of their education systems.

Being stage: strong identity

Teacher leaders in the Being stage have a strong teacher leadership stance, or ‘way of 
thinking and being’ that prioritizes student needs and spurs colleagues to improve their 
teaching (Hunzicker, 2017, p. 1; Smulyan, 2016). Teachers operating in this stage have 
attained some ideal or close to ideal version of their possible selves. They have goals for 
who they want to become as a leader and this creates a strong sense of responsibility to 
function in a leadership capacity. Further, teachers in the Being stage would have 
a stronger sense of their leadership being context independent: They will believe they 
can and should lead in various ways and in various environments. Like the Should 
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component, teacher leaders in the Being stage do not act as teacher leaders in every 
context. Rather, they use their understanding of their school system and their own 
capabilities and interests to identify leadership efforts that they can best support.

Catalysts and inhibitors of identity change

In Figure 1 we use boxes and arrows to represent multiple personal, contextual, and 
external factors that can either catalyze or inhibit movement of teacher leaders along the 
Can’t-to-Becoming-to-Being progression. These factors are organized into three cate
gories as suggested by Zinn’s (1997) sets of supports and barriers to teacher leadership: 
conditions within a teacher leader’s educational context, conditions outside the teacher 
leader’s educational context, and internal factors. Conditions within a teacher leader’s 
educational context include relationships with peers and administrators, formal leader
ship roles, and resources. Conditions outside the teacher leader’s typical educational 
context can include relationships with friends and family, but for this study we highlight 
external communities of practice – the Noyce projects in this case – as a key potential 
catalyst for change. Several internal factors, or dispositions (e.g. beliefs, values, attitudes), 
may catalyze or restrict movement along this progression, including a teacher leader’s 
self-efficacy. Such internal factors are critical to understanding where a teacher leader is 
in the Can’t-to-Becoming-to-Being progression. For instance, a teacher leader who is 
active in teacher leadership efforts may not have an internal recognition of their own 
ability to lead that reflects their achievements, and is thus not necessarily operating at the 
Being stage. A focus of this paper is to more clearly elucidate differences between stages 

Figure 1. Development of STEM teacher leadership identity in the Can’t-to-Becoming-to-Being 
progression.
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along the Can’t-to-Becoming-to-Being progression, as well as identify factors catalyzing 
or inhibiting this progression.

Purpose and research questions

Although our hypothesized framework in the Can’t-to-Becoming-to-Being progression 
is grounded in research literature about professional identities and identity development, 
literature that directly investigates STEM teacher leaders’ development through 
a particular progression appears scarce. The field needs models for STEM teacher 
leadership identity development as a step toward understanding how to support such 
growth. The goal of our study was to explore how this model accounts for STEM teacher 
leaders’ identity development descriptions, including catalyzing or inhibiting factors.

(1) How does the Can’t-to-Becoming-to-Being model capture STEM teacher leader
ship identity development?

(2) What are the catalysts and inhibitors associated with STEM teacher leaders’ 
identity development, including the impacts of their participation in an external 
professional development program?

Methods

This phenomenological study is part of a larger project built around a multiple case study 
approach to understanding nine professional development projects that developed and/ 
or supported STEM teacher leaders. The nine projects, all funded by the U.S. National 
Science Foundation’s Robert Noyce Teacher Scholarship Program’s Track 3 Master 
Teaching Fellowships, all used cohort models and included foci on increasing partici
pants’ content knowledge, pedagogical knowledge, leadership expertise, and leadership 
activities (Yow et al., 2021). One of the original project’s research interests was the impact 
of professional learning models used in Noyce projects on professional identity devel
opment of the MTFs. The current study derives from this focus, exploring the phenom
enon of STEM teacher leadership identity development.

Context and data collection

The teacher leaders each participated in a Noyce MTFs project, which required them to 
engage in project activities and remain in a high-need district for five years; at the time of 
this study, some of the Noyce projects had concluded, and while all MTFs remained in 
education, some had shifted out of the classroom to engage in wider leadership efforts, 
such as math/science district coach. This study utilizes data from seven of the nine Noyce 
projects involved in the Multi-site (pseudonym) Project; key characteristics of those 
projects are found in Table 1. Pseudonyms indicate each project’s geographic region 
and content focus (math, STEM, or math and science [M&S]). The research team 
(including faculty, postdocs, graduate students, and undergraduate students) for the 
Multi-site Project collected and analyzed interview and survey data across three school 
years (2018/19–2020/21), during which three of the Noyce projects were still active and 
four were completed. All participants reported on in this article provided consent to 
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participate in the project and to have the results of data collection shared publicly. This 
study was approved by University of Nebraska-Lincoln’s institutional review board 
under IRB#: 20180218105 EX.

For this study we analyzed interview data from 127 MTFs in 2018–19 (year 1) and 94 
MTFs in 2020–21 (year 3). Interviews lasted 45–60 minutes and were conducted in 
person (some in year 1) or via Zoom (some in year 1, all in year 3). The interviews 
were recorded and subsequently transcribed via automatic transcription software. The 
2018–19 interviews used a common protocol that partially evolved after interviewing all 
of the MTFs from one project; the 2020–21 interviews had a similar common protocol 
with additional questions that built upon participants’ responses from the first set of 
interviews. Interview questions asked MTFs to describe their professional trajectories, 
experiences with Noyce, school contexts, professional identities, teaching (year 1 only), 
leadership opportunities, and equity in the context of education (year 3 only). An 
example interview question for each of these concepts can be found in Appendix 
A. Questions about professional identity focused on how participants saw themselves 
as teacher leaders, how others saw them as teacher leaders, and changes in this 
positioning.

Data analysis

The Multi-site Project iteratively developed a codebook to analyze the interviews. Codes 
were both structural (stemming from the Multi-site Project’s research questions and 
interview protocol) and grounded in relevant leadership and identity theories (DeCuir- 
Gunby et al., 2011; Miles et al., 2014). The main codes were sorted into categories (the 
concepts listed in Appendix A); sub-codes helped to define and delineate the main codes. 
See Appendix B for the final codebook. In both years 1 and 3, researchers from across all 
the collaborative sites coded some transcripts independently and then met to reconcile 
the codes, achieving 100% agreement. Subsequent coding was done in teams of two to 
four researchers, who each independently coded, then met to reconcile codes as teams to 
achieve 100% agreement. When appropriate, the smaller research teams brought issues 
they encountered to the full research team during monthly meetings to clarify code 
definitions and applications.

There were three professional identity codes that encompassed the development of 
leadership identities: Becoming (statements about possible selves and MTFs’ perceptions 
of themselves as leaders), Agenting (actions MTFs planned or took that demonstrated 
them functioning as leaders), and Re-acting/Responding (changes in identity or leader
ship activities; how MTFs navigated barriers to desired leadership activities). Throughout 

Table 1. STEM teacher leader program details.
Program Identification Discipline & Gradeband Setting Participants

SoutheastMATH Math K–6 Urban & Suburban 33
WestMATH Math 4–8 Urban 20
EastSTEM STEM 6–12 Urban 18
WestSTEM STEM K–12 Urban 22
MidwestMATH Math K–12 Rural & Urban 30
MidwestSTEM STEM K–6 Rural 14
SoutheastM&S Math & Science 6–12 Rural 20
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our coding and analysis process, we did our best to interpret MTFs’ identities as they 
perceived themselves, rather than try to label MTFs as we saw them. For example, we 
coded transcripts in deliberately selected groups of two to four people, some of whom 
were familiar with the MTFs and some who were not. Thus, those familiar with the MTFs 
and projects added contextual knowledge, while those who were not challenged pre
conceived assumptions about MTFs, thus ensuring that interpretations focused on what 
the MTFs said in interviews, rather than how MTFs may be perceived by members of the 
research team. To further address researcher bias, we sought out disconfirming evidence 
when research members presented hypotheses for making sense of teacher leaders’ 
identities.

Excerpts labeled with the professional identity codes were extracted and summarized 
for each MTF to describe their leadership identity development, with particular attention 
paid to: who MTFs were becoming as teacher leaders and what or who helped them get 
there; catalysts and inhibitors in their leadership; and influence of internal (school) and 
external (Noyce) contexts. We also re-read all transcripts to look for influential factors on 
leadership identities not already captured by the professional identity codes, such as the 
impact of professional networks or the influence of colleagues. MTFs statements about 
their general affect, self-efficacy, confidence, or dispositions toward leadership were not 
always clearly connected to a specific environment (their school in general, a school 
committee, or Noyce). Hence, we sometimes describe an MTF as having evidence of 
operating in a particular stage more generally, rather than ascribing their progression to 
a specific educational context. Further, we approached the applicability of the conceptual 
framework to describe leadership identity trajectories with skepticism, taking an open- 
minded researcher stance seeking to determine whether the data could appropriately be 
represented by the conceptual framework.

Findings

Our goal is to describe the development of STEM teacher leaders’ professional identities, 
as well as to describe the catalysts and inhibitors associated with their development. First, 
we discuss the ways in which MTFs operated in these stages of identity: (a) Can’t: I Am 
Not a Leader, (b) Becoming: I Can Lead and I Should Lead, and (c) Being: I Am a Leader; 
we present vignettes of MTFs in each of these stages. Second, we highlight the personal, 
contextual, and external factors that catalyzed or inhibited MTFs’ transitions from one 
stage to another. We especially consider the ways in which the Noyce projects functioned 
as an external factor. Note that our goal was not to definitively characterize MTFs’ 
identities – identities are fluid – but to understand the nature of these stages and how 
shifts in identity manifest.

Can’t: I am not a leader

Given that the MTFs had applied to participate in a teacher leadership project, few MTFs 
operated in the Can’t stage. However, some participants interviewed in year 1 demon
strated evidence of operating in a stage of Can’t due to internal factors, but progressed to 
the Can component by their second interview in year 3. For example, by year 3, 
MidwestSTEM01 still felt ‘scared’ to assume formal leadership roles, but saw the value 
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in the more ‘fluid and relaxed’ ways in which they could and chose to lead informally. 
Thus, some MTFs operated in the Can’t stage due to internal factors, but most transi
tioned to operating in the Can component in the right school contexts.

For the remainder of this section, we focus on the experiences of one MTF who felt 
that they could not lead in their school environment to showcase the nuanced ways in 
which they were hindered from progressing to the Can component within their school 
community. SoutheastMath01, an elementary school teacher, said their participation in 
conferences made them feel like ‘more of a professional’, and Noyce helped them feel 
secure in their abilities as a mathematics teacher. Thus, within the context of Noyce, 
SoutheastMath01 felt they were developing the efficacy and competence to be in the Can 
component.

SoutheastMath01’s experiences in Noyce were at odds with their experiences at their 
school. They described how the Noyce program went against the thought process in their 
school community. While several teachers at their school could have qualified for the 
Noyce program, they ‘didn’t want anything to do with it because they felt like what they 
were doing was fine. They didn’t want change’. In contrast, the people SoutheastMath01 
met in Noyce wanted ‘to move forward in their personal learning so that they could get 
better, [be a better] teacher and a better professional’. When SoutheastMath01 tried to 
integrate what they learned from Noyce into their school community, they faced sig
nificant resistance:

The other math teachers at my school had been teaching the same way for—they’d been 
there 20 years. And so when I tried to come in and I brought in a tech [anonymized] from 
[Noyce Project] and [state professional STEM Organization] to come help me introduce 
some technology to the kids, they were not very receptive . . . They weren’t interested in 
learning anything new.

Administration turnover only compounded the barriers that SoutheastMath01 faced; 
they mentioned that administrators were replaced about every two years, making it 
difficult for SoutheastMath01 to build relationships. When SoutheastMath01 did con
tinue to try to make changes, administrators removed them from teaching mathematics. 
SoutheastMath01 explained: ‘I was trying to do something different and so I no longer 
am part of the math curriculum’. They did attempt to change their position to focus 
teacher leadership efforts elsewhere, but at the time there were no such positions 
available, and so they decided to stay where they were.

SoutheastMath01 summarized: ‘Once I got into the [Noyce] program, I really did hope 
that I would be able to have more influence than just my one classroom. But that never 
occurred’. SoutheastMath01’s efforts to influence mathematics education beyond their 
own classroom were blocked; their efforts to enact the possible selves that Noyce had 
supported them in envisioning were stifled. They were ‘willing to try to make changes, to 
be a continuing learner’ and were even willing to move to a different position at one 
point. As such, when faced with significant opposition to their leadership, 
SoutheastMath01 described feeling ‘very defeated’ and tried to change things until they 
were ultimately moved out of math by administrators. We characterize 
SoutheastMath01’s identity within their school community as existing in the Can’t 
stage, because they ultimately felt defeated and ceased to pursue their leadership agenda.
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Becoming: I can lead

In the Can component of the Becoming stage, MTFs’ conception of possible selves 
within their professional identities expanded to include seeing themselves as teacher 
leaders, at least in certain contexts. Several MTFs moved or changed roles to support 
their possible selves since, like SoutheastMath01, they found certain school cultures 
unconducive to teacher leadership. SoutheastMath02’s ‘stagnant’ school culture led 
them to change schools. They described it as ‘refreshing’ to work with a new school in 
which people challenged themselves to grow and immediately began taking on 
leadership roles. Positioning, self-efficacy, and beliefs about leadership all proved to 
be critical in transitioning MTFs’ identities toward the Can component. Positioning by 
others supported several MTFs in gaining the self-efficacy to lead. WesternSTEM01 
reflected on how their school featured administrators who listen and where collabora
tion is valued; this support led to them learning from others in their early years as 
a teacher and later serving as a mentor for new teachers in their building. When 
MTFs exhibited a flexible belief toward leadership roles, this flexibility indicated 
movement toward a stronger teacher leader identity. For instance, MidwestMath01 
preferred to lead by example as an informal leader, saying, ‘you don’t have to have 
a leadership title to be a leader’, and that a teacher leader should be someone ‘others 
look up to in and out of the classroom’. Other MTFs preferred informal leadership 
roles due to the discomfort they associated with formal roles. This discomfort was 
caused by (a) a belief that their colleagues were not interested in their leadership 
vision, (b) a concern with always having to be ‘the one that stands up’ or who ‘has to 
have my voice heard all the time’ (MidwestSTEM02), and (c) a sense that ‘formal 
[leadership] is pushing me past my comfort zone’ (SoutheastM&S01).

For the remainder of this section we focus on the experiences of MidwestSTEM03, an 
elementary teacher who developed a passion for and expertise in teaching science 
through a STEM-focused Noyce project. Through their experiences, MidwestSTEM03 
recognized a need for more science time in their building, yet they did not feel ready to 
actively advocate for this time. This led to them believing they were not yet a teacher 
leader, stating ‘I’m getting there. I don’t feel like I am one yet’. MidwestSTEM03 
described a teacher leader as someone who could advocate: ‘Somebody who isn’t neces
sarily afraid to stand up in a meeting and say, “No, it’s not right to only give kids 45  
minutes of science when you feel like it”.’ Partly as a result of the support of Noyce, 
MidwestSTEM03 overcame their reservations and planned to advocate for science by 
identifying allies:

I’ve kind of been picking other advocates that agree or feel the same way. So then that way, 
when it’s time for me to stand up and approach the faculty, I have people there beside me, so 
that it’s not such a terrifying experience. (Year 1 Interview)

MidwestSTEM03’s relationships with peers and administrators allowed them to advocate 
for science more strongly by year 3 of their time in Noyce, demonstrating a transition 
from a Can’t stage to Can component of leadership. In particular, MidwestSTEM03 asked 
their superintendent for a science classroom. Their superintendent responded positively, 
creating a science specialist position that MidwestSTEM03 obtained. MidwestSTEM03 
felt ‘uniquely qualified’ for this position because of Noyce”:I just happened to be uniquely 
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qualified because of my STEM Program through [Noyce] that when I applied and 
interviewed it, it worked out” (Year 3 Interview).

Becoming: I should lead

MTFs’ growing confidence in their ability to lead and greater alignment of their concep
tions of themselves as teacher leaders was often coupled with an internally driven sense of 
duty to lead. For some MTFs, this obligation manifested through their years of experi
ence. For instance, SoutheastM&S02 and EasternSTEM01 both served as teachers for 
over 25 years and used this experience to assume a supportive, elder position: 
SoutheastM&S02 referred to themselves as a ‘patriarch’ in their school, while 
EasternSTEM01 described themselves as a ‘grandmother’. In contrast, 
MidwestSTEM04 found that others approached them with leadership opportunities 
because a younger leader was needed in their school context. MidwestSTEM04 elabo
rated that they ‘would be the only one who would do it. A lot of them are retirement-age 
or have small children’. The master’s degree MidwestSTEM04 earned through Noyce also 
played a role in others seeing MidwestSTEM04 as a leader, and they developed a sense of 
obligation to lead: ‘I think they know that I’m educated, so they want my opinion’. 
Similarly, MidwestMath02 began to see themselves as a teacher leader due to the leader
ship opportunities provided by Noyce, and through these opportunities developed 
a strong sense of obligation based on their desire to be ‘worthy’, which created 
a responsibility to ‘pay it forward’:

I think I’ve just had a lot of opportunities. I feel like part of being given those opportunities – 
part of making myself worthy of having been given those opportunities is to pass along some 
of the things that I have learned. . .I’ve been really lucky to have a lot of these opportunities, 
so I feel I should pay it forward.

Relatedly, Noyce broadened MTFs’ perspectives of teacher leadership and the education 
systems. Together, MTFs’ expanding views and encouragement toward action enabled 
some MTFs to move beyond thinking that they can lead to thinking that they should or 
have a responsibility to lead. For example, WesternSTEM02 described how their discus
sions with like-minded, respected teacher leaders in Noyce supported them to ‘see the 
bigger picture’ of education. As a result, they felt a sense of responsibility to take on more 
challenges. SoutheastMath03 had a similar experience through Noyce. Their project 
reviewed Common Core Standards with teachers from across K–12 grade bands. As an 
instructional coach, they endeavored to provide a similar experience for the teachers with 
whom they worked. SoutheastMath03 felt incredibly motivated by Noyce and working 
with teachers to understand Common Core, saying ‘it was probably one of the best things 
that happened to my career’. This notion of learning from expert teachers outside of their 
grade-level was also discussed by other MTFs as an invaluable experience: ‘And I think 
having all of those voices at the same table adds innovation and a level of problem solving 
that we would miss out on if it was just one group and not the other’ (WesternSTEM03, 
Year 3).

Similar to MidwestSTEM03, some MTFs credited Noyce and movement into 
a formal leadership role with supporting their motivations to lead. For instance, 
WesternSTEM04 saw themselves as an advocate for students because they worked 
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with English language learners (ELL) in STEM settings, but when they became the 
department head for English language development at their school, they felt even 
more empowered as an advocate for students. Their new role enabled them to interact 
with administration and take on new responsibilities regarding student advocacy. 
WesternSTEM04 identified Noyce as a key factor in developing their confidence, 
specifically benefiting from conversations about ‘voice and advocacy’ with their peers 
in Noyce. This example additionally illustrates that multiple interrelated motivations 
may be at play in engendering a sense of obligation to lead: WesternSTEM04 had an 
internal drive to support ELLs, was supported by Noyce in seeking formal teacher 
leadership, and was provided a position in their school.

Being: I am a leader

MTFs with strong teacher leader identities clearly articulated their knowledge and skills 
as teacher leaders in supporting students and colleagues, the dispositions they believed 
made them effective, their motivations for leadership, and portrayed a strong sense of 
agency in their leadership. Several MTFs in this stage persevered through significant 
contextual challenges to both support student success and motivate colleagues to trans
form their educational practice. MidwestMath03 described having to ‘fight the cultural 
tide’ when they were first hired, to improve the mathematics department culture (toward 
prioritizing student learning), and they recounted numerous times that they worked 
directly with the school board to improve and professionalize the mathematics curricu
lum and provide more opportunities for students. MidwestMath03 described an internal 
factor – resiliency—that played a major role in their leadership identity: MidwestMath03 
overcame many challenges in their life (including growing up in a single parent house
hold) to excel academically and as a teacher (e.g. becoming a state teacher of the year).

MTFs’ internal motivations and dispositions, such as MidwestMath03’s resilience, 
were often complemented by the external motivation and validation that Noyce pro
vided. MidwestMath03 expressed this complementarity through shared experiences with 
other MTFs in response to a question asking MidwestMath03 to identify those who have 
had the greatest positive influence on their perspective of mathematics:

[Noyce project leaders] have been instrumental in the opportunities I’ve been afforded and 
a lot of the fanfare that I enjoy has a lot to do with stuff they’ve done. But that first 
experience this summer, where they paired us up with roommates. . . I mean isolationism 
in teaching is not something that’s surprising. It happens to a lot of teachers in a lot of places, 
but to be a mathematics teacher, a STEM teacher in a rural community . . . to be in such 
a remote area and to find people that are just like you, to know that there are other people 
out there that have the same passion and drive and vision, but also the same struggles. . .we 
[MidwestMath03 and three other MTFs] were viewed as the best mathematicians in the 
class. And so that alone was also a big feather in the cap, you know, validation. (Year 1 
Interview)

In some instances, however, instead of complementing the internal nature of an MTF in 
relation to teacher leadership, Noyce transformed their nature, such as WesternMath01’s 
nature:

And, brave. I think it’s made me braver because . . . I’m the person that’s in the corner in the 
party that if you don’t notice me, that’s just totally fine with me. So, this [Noyce] has made 
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me feel a bit more out there, which has been very hard, but also very rewarding. (Year 1 
Interview)

Noyce challenged and supported WesternMath01 to move past the limitations that 
their introverted nature was placing on their possible leadership selves. Like 
MidwestMath03, some of this empowerment manifested because of the validation 
they felt and the professional network they established through Noyce: ‘I think it’s 
given me a lot of clout. I think it’s also given me a lot of connections’. Crucially, 
this empowerment also supported WesternMath01’s retention within the teaching 
profession: ‘I think without my exposure to other people from other places 
through Noyce, again, I don’t think I would’ve stayed in teaching’. Notably, 
MTFs in the Being stage experienced professional satisfaction through alignment 
of ideal self and possible selves, which, in turn, supported MTFs’ retention in the 
classroom and as a leader. For instance, when asked what their ideal teacher leader 
position looked like, SoutheastMath04 said ‘I’m pretty much in it right now’ and 
described how their experiences in Noyce inspired them to ‘move math forward’ 
and kept them from retiring – ‘I’m in it to make a difference. That’s what 
drives me’.

MTFs who primarily operated in the Being stage believed they could act as 
leaders in multiple contexts. Before Noyce, some MTFs believed they could lead 
inside their school environments, but questioned if they could lead in broader 
spheres of influence outside of their schools. For example, SoutheastMath04 was 
challenged by Noyce to lead in increasingly larger spheres of influence. Through 
their coach role they supported around 40 teachers; once they moved into a math 
specialist role they described being able to ‘work in whole regions of the state of 
[anonymized]’. The experiences of Noyce that allowed the MTFs to expand their 
spheres of influence may have produced a more generalized sense of themselves as 
teacher leaders. MidwestMath04 provides evidence for this conjecture:

I think that Noyce really pushed me to think about leadership roles and how to kind of be 
the person that jumps out in the forefront and ‘I’m gonna try this, I’m gonna do this’. Like 
I see myself as one of the innovators on campus . . . But then I feel like [as] those [different 
leadership] opportunities grew for me, I became more comfortable with seeking them out 
and volunteering for them after being able to do some of those things through Noyce. (Year 
3 Interview)

Some MTFs in the Being stage further described having an internal sense of 
legitimacy to lead, rather than relying on others to grant them leadership author
ity, and thus felt agency to try on provisional selves in their context to enact 
changes. Some developed this sense of agency through Noyce. For example, 
during their first year of Noyce participation MidwestMath05 explained that, 
even with 17 years of experience, they were the ‘youngest math teacher in the 
school’, and as such, they didn’t feel their opinions carried weight with the other 
math teachers. However, Noyce helped MidwestMath05 feel ‘validated as a teacher 
leader’ and they began to more confidently express their leadership views. By year 
3, MidwestMath05 said, ‘I have given myself the permission or authority to make 
those professional decisions in my classroom and try and pass that authority off 
to my peers’.
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Catalysts and inhibitors for change

Participants identified multiple catalysts and inhibitors of their STEM teacher 
leadership identity. In Table 2 we summarize these findings, based on a count of 
how many participants identified each catalyst or inhibitor. The catalysts and 
inhibitors spanned the categories of supports and barriers described by Zinn 
(1997): conditions within the educational context, conditions outside the educa
tional context, and internal factors. Note that although some factors are easily 
categorized using Zinn’s framework (e.g. resistant colleagues refer to conditions 
within the educational context), others were less readily categorized (e.g. Noyce 
provided a network of colleagues for MTFs outside of their typical educational 
context, but also impacted internal factors such as their confidence or sense of 
obligation to lead).

Some of these factors were identified as supportive (such as involvement in profes
sional organizations, internal drive to grow, prior professional development participa
tion); others were challenges (unsupportive district/school/administrators/colleagues, 
impact of COVID and other crises); and still others were mixed (leadership positioning 
as formal vs informal, and involvement in graduate school/advanced degrees). When 
participants discussed Noyce, they typically described Noyce as a catalyst for change. 
The second most frequently cited factor was the negative impact of districts and schools 
that were resistant to changes that the teacher leaders sought to enact, and lack of valuing 
teacher leaders’ contributions. Whether school contexts were conducive to MTFs seeing 
themselves as teacher leaders played a significant role as to whether they were operating 
in the Can’t stage or Can component. Nonetheless, most of the MTFs with appropriate 
internal qualities (e.g. resilience) or the proper kind of support from Noyce were still able 
to strengthen their teacher leadership identities.

Some MTFs saw formal leadership titles as making them more of a teacher leader in 
the eyes of others (or their own eyes). Formal titles can provide credibility that a person is 
indeed a leader, which pushed some MTFs further along in the Can component or Being 
stage. For instance, SoutheastM&S03 was comfortable with both formal and informal 
leadership roles and saw their formal leadership title of department chair as providing 
them with the authority to do what they needed to do. However, one issue that was 
identified in this area was the existence of role ambiguity (Ziegert & Dust, 2021) related to 
formal leadership roles. When asked if the nature of their work as a teacher leader was 
clearly defined, WesternMath02 stated, ‘There is a job description, but nobody adheres to 
it because there’s this mushy area’. Later, WesternMath02 clearly tied this ‘mushiness’ to 
the whims of the administrator overseeing their teacher leader work: ‘So, even though 

Table 2. What were the catalysts or inhibitors for teacher identity development identified by MTFs?.
Source Count Source Count

Noyce 22 Changing schools/grade levels 5
Districts/schools resistant to change, not valuing teacher leadership 20 COVID/crises 5
Leadership positioning (formal, informal) 15 Resistant colleagues 5
Internal drive to grow 14 Supportive colleagues 5
Prior professional development 14 Leadership activities 4
Supportive schools/administrators 7 Improving teaching 4
Graduate school/advanced degree 6 Lack of leadership opportunities 3
Professional organization involvement 6 Burnout 2
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there is a job description, it’s how she [administrator] feels on any given day as to 
whether I get to do something or whether I don’t get to do something’.

MTFs also cited internal catalysts for change, particularly feeling driven to always be 
learning and growing as a teacher and leader. For instance, SoutheastM&S04 had an 
internal drive to grow: ‘You can’t always be stagnant, like you can’t be at one place . . . 
we’re always continuously growing and learning ourselves’. Noyce fed into this growth 
mind-set and provided structured and sustained professional learning opportunities. 
WesternSTEM05 discussed the desire to challenge themselves as a key reason they sought 
out opportunities provided by Noyce, and the growth supported by Noyce led 
MidwestMath06 to being positioned as an expert and leader in many education-related 
technologies after the pandemic began.

All of the Noyce projects recruited MTFs in cohorts and involved graduate course
work, along with expectations to engage in leadership activities (e.g. attending/presenting 
at conferences, engaging in educational research). Several features played a role in the 
MTFs recognizing Noyce as a catalyst for their leadership development; Table 3 quan
tifies the extent to which certain features of Noyce were identified by the MTFs.

The professional community created by the structure of Noyce cohorts was the most 
significant catalyst for leadership identity development. Many of the teachers (across 
rural and urban settings) discussed prior feelings of professional isolation, and that 
Noyce let them ‘meet other people that are headed in the same direction and want the 
same thing’ (SoutheastMath02). The Noyce cohorts provided a network of colleagues 
who reinforced one another’s leadership identities. WesternSTEM04 engaged in action 
research as part of Noyce, which ultimately helped them feel they had ‘voice and 
advocacy’ to have a broad impact on their school. EasternSTEM02 discussed how they 
grew as a leader through helping to design and implement courses for pre-service 
teachers: ‘I thought that with my knowledge I might be able to help . . . the colleges 
teach teachers what it is they need to know, trying to improve that program, so that’s kind 
of what I decided would be my niche’. Several MTFs shifted into higher education 
positions after their Noyce programs ended, citing their desire to have a bigger impact 
by preparing the next generation of teachers.

The expectation for MTFs to attend and present at national conferences enhanced 
their leadership identities; SoutheastMath01 attributed this to being made to ‘feel like 
a professional’, and SoutheastMath05 noted that presenting at a conference ‘pushed me 
out of my comfort zone’. Engaging in challenging coursework also led MTFs to view 
themselves as knowledgeable and well-positioned; SoutheastMath06 stated that, ‘People 
would respect what I had to say because I did have that knowledge’. Similarly, 

Table 3. How did Noyce function as a catalyst for change?.
Noyce Sources Count

Cohort/professional community 35
Expectations & opportunities to act as a leader 32
Empowered & mentored, feelings of efficacy & confidence 29
Coursework/advanced degrees, including struggle in the coursework 27
Doing & appreciating research, current issues, equity 21
Going to conferences, presenting at conferences, engaging with professionals at conferences, engaging with 

professional organizations
21

Vision of effective instruction, inquiry-based teaching practices 5
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MidwestSTEM05 felt that completing a master’s degree as part of the Noyce program 
validated them as leaders, giving them the confidence that their opinion was ‘valid, or 
worthy’.

Overall, participation in a Noyce program was the most salient factor in catalyzing 
MTFs’ leadership identities; other catalysts included prior professional development, 
leadership positioning, and internal motivation for professional growth. Conversely, 
school systems were the most-often-cited factor inhibiting their leadership 
development.

Discussion

Critical to strengthening the scholarship around teacher leadership is the development of 
an understanding of the process of becoming/being a teacher leader (Poekert et al., 2016; 
Smylie & Eckert, 2018). It is incumbent on those trying to conceptualize such 
a framework to consider the factors that intercede in this developmental process – either 
to support or to inhibit it. Among the factors that have been identified are (1) egalitar
ianism, which often inhibits teacher leadership (Carver, 2016); (2) hierarchical vs. 
distributed leadership (Bush & Glover, 2014; Lumby, 2013); (3) lack of understanding 
of different teacher leadership opportunities, including formal vs. informal roles 
(Fairman & Mackenzie, 2015; Jacobs et al., 2016); and (4) the related organizational 
issues of role ambiguity and role conflict (Bowling et al., 2017).

Complicating factors such as these is the issue that transitioning from teacher to 
teacher leader represents a profound identity shift (Bowman, 2004; Poekert, 2012). This 
would suggest that there are additional factors at work in determining how it unfolds – or 
whether it happens at all. In our literature review, we traced a conceptual path from 
Zinn’s (1997) and Collay’s (2006) three categories of factors that influence teacher-leader 
identity development, to Sinha and Hanuscin’s (2017) framework that emphasized 
alignment between an individual’s views, practices, and identities in impacting this 
development, and, finally, to the model of Wenner and Campbell (2018), which focused 
on alignment between the activities within a teacher leader’s different communities of 
practice. The model presented in this paper seeks to build on that conceptual lineage, but 
adding to those previous efforts’ consideration of (a) movement from Can’t to Can to 
Should in the overall shift from not being to being a teacher leader and (b) the influence 
of an external (to school systems) CoP on these different movements. In this section, we 
use the Findings to expand on this model, thus addressing our two research questions.

Consideration of Research Question 1: How does the Can’t-to-Becoming-to-Being 
model capture STEM teacher leadership identity development?

The Can’t-to-Becoming-to-Being model paints a broad picture of how teacher leaders’ 
identities shift within the multiple contexts and communities of practice (CoPs) in which 
they operate. Crucially, our model foregrounds the interplay between both external/ 
social factors (e.g. nature of different CoPs) and internal/cognitive factors (e.g. self- 
efficacy) in the development of teacher leadership. Here we elaborate on the nature of 
the stages based on insights from our findings.
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Some MTFs in the Can’t stage did not yet identify themselves as efficacious or 
competent enough to lead, while others did not have adequate resources or support to 
achieve their desired leadership goals. Hence, MTFs who did not feel they could lead 
occupied two (potentially overlapping) categories: (1) perceived inability to lead due to 
external influences and/or (2) perceived inability to lead due to internal factors. MTFs in 
the first category felt that their school system prevented them from displaying their 
competence—i.e. they expected negative outcomes from their actions (i.e. had inhibitory 
outcome expectancies; Barth et al., under review; Williams, 2010) – or generally exhibited 
an external locus of control related to leadership efforts. By-and-large MTFs in 
the second category progressed to a sense of being able to lead, at least in certain contexts, 
through their participation in Noyce. Additionally, individuals in the Can’t stage may not 
see alignment among their views of who teacher leaders are and the opportunities for 
leadership that are afforded to them.

In the shift from Can’t to Can, teacher leaders’ self-efficacy was integral to the MTFs’ 
sense of identity and capacity to function as leaders. Friedman and Kass (2002) describe 
teacher leader self-efficacy as having two components: a teacher’s self-efficacy as 
a classroom teacher and a teacher’s self-efficacy as a professional member of an organiza
tion. They argue that teachers are more likely to be leaders in the classroom, but members 
(not leaders) in the ‘colleague/administration’ circle (p. 685). Participation in external 
communities of practice, such as Noyce, could expand teacher leaders’ views on how to 
function in the colleague/administration circle both through imagining new possible 
selves and developing the self-efficacy to experiment with provisional selves. External 
CoPs also may act as supportive networks that allow Becoming teacher leaders to be 
resilient in the face of internal uncertainties and external challenges as they experiment 
with provisional selves.

Similarly, shifts toward Should and Being were often prompted by intertwining 
internal and external factors. We found that MTFs were inspired or driven toward 
a newfound or reinvigorated sense of responsibility through developing expertise in 
less familiar areas and engaging in experiences with like-minded peers and program 
leaders who supported them in seeing the bigger picture (e.g. developing systems think
ing). Through Noyce, teacher leaders’ conceptions of school systems and possible selves 
simultaneously expanded, encouraging teacher leaders to try out newer provisional selves 
closer to their ideal role or to flexibly adapt their current role to better align with their 
ideal self. Thus, our model continues to highlight the interplay of internal and external 
factors toward identity shifts, but also foregrounds the importance of alignment between 
ideal self and possible self, as well as the importance of a sense of responsibility in the 
transition to a strong identity.

Recognizing the distinction between self-efficacy being central to the shift to Can and 
sense of responsibility being critical to the shift to Should represents an evolution in our 
model resulting from the data analysis. Lauermann and Karabenick (2013) realized the 
importance of this distinction in their study of German and American pre- and in-service 
teachers. They asserted that ‘the need to distinguish responsibility from self-efficacy, 
since the belief that “I can” (i.e. teacher self-efficacy) may not necessarily translate to 
a sense of “I should” (i.e. teacher responsibility)’ (p. 15) is crucial to understanding how 
teachers engage in the activities of their profession. Our model extends Lauermann and 
Karabenick’s (2013) notions of ‘can’ and ‘should’ to teacher leadership. Figure 2 
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highlights the influences of self-efficacy, a sense of responsibility, and alignment of 
possible and provisional selves within our model.

How might teacher leaders develop a sense of responsibility? As mentioned earlier, 
engaging with like-minded peers and program leaders supported teacher leaders in 
developing systems thinking. This stretched the realm of possibility for teacher leaders’ 
selves beyond what they previously imagined and inspired them to similarly expand their 
activities in closer alignment with their ideal selves. At the same time, we found that 
many teacher leaders gained credibility and felt validated as teacher leaders through 
Noyce experiences, including developing expertise in less familiar areas (e.g. elementary 
teachers developing STEM content knowledge), which additionally supported teacher 
leaders in fostering both the self-efficacy and sense of responsibility to take on more 
ambiguous or newer leadership roles (e.g. MidwestSTEM03). Because our model 
accounts for internal factors, we noticed the influence of credibility and validation on 
teacher leaders’ sense of responsibility and transition toward a strong identity. Currently, 
the role of credibility and validation are considered in conversations about self-efficacy 
and general leadership (e.g. Galoji et al., 2012; Williams Jr et al., 2018), but rarely 
considered in teacher leadership. Thus, we see a need for models, like our Can’t-to- 
Becoming-to-Being model, that integrate cognitive and social theories to more holisti
cally describe teacher leader identity development.

The role of self-efficacy in leadership identity development has already been given 
significant attention (e.g. Akman, 2021; Kurt, 2016); however, the part that one’s sense of 
responsibility plays in this area has not been adequately considered and needs to be 
studied more deeply. For instance, how might a sense of parenting (e.g. EasternSTEM01 
and SoutheastM&S02) or, alternatively, a sense of youthful energy (e.g. 

Figure 2. Expanded development of STEM teacher leadership identity from Can’t-to-Becoming-to- 
Being.
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MidwestSTEM04) be leveraged to increase a sense of responsibility related to teacher 
leadership? Professional development should consider opportunities to engage teacher 
leaders’ with like-minded peers and to expand teacher leaders’ knowledge, expertise, 
experiences, and systems thinking. Such opportunities may support teacher leaders in 
identifying organizationally embedded expectations, which may support teacher leaders 
in fostering a sense of responsibility both for student learning and leading (Diamond 
et al., 2004).

Consideration of Research Question 2: What are the catalysts and inhibitors asso
ciated with STEM teacher leaders’ identity development, including the impacts of their 
participation in an external professional development program?

Zinn’s (1997) and Collay’s (2006) categories of factors affecting teacher-leader identity 
development minimally addressed the external-factors component. In contrast, the data 
we presented in Table 2 shows that Noyce – an external factor – was the most-mentioned 
influence on the MTFs’ teacher leader identity. Given that the data was collected in 
association with the MTFs’ involvement in the various Noyce projects, this is not entirely 
surprising. What is significant is that Noyce was universally seen as a catalyst for the 
MTFs’ teacher leader development. Our focus in unpacking the findings related to RQ2 is 
to consider how Noyce functioned as a catalyst and how understanding that can inform 
our model.

Figure 2 shows the Can’t to Can shift as largely associated with changes in self-efficacy 
and the Can’t to Should shift as significantly related to changes in sense of responsibility. 
Related to the Can’t to Can shift, Noyce supported MTFs’ self-efficacy in multiple ways. 
By taking advanced coursework, MTFs gained more confidence in their content and 
pedagogical expertise. Particularly in STEM disciplines, content knowledge – and, to 
a lesser extent, pedagogical knowledge – is seen as an important currency for earning the 
respect of one’s peers (Swackhamer et al., 2009). The mutual engagement (Wenger, 1998) 
made possible by the Noyce projects as CoPs allowed for the recognition by MTFs that 
there were other people in the broader educational community who had ‘the same 
passion and drive and vision, but also the same struggles’, as MidwestMath03 described 
it. This enhances self-efficacy not only by overcoming the isolation that teachers often 
experience, but also by allowing the MTFs to become part of an affinity group that 
understands the profession the way that they do (Goings & Lewis, 2020). Finally, because 
the Noyce projects were run by university faculty members and because their peers were 
perceived as expert teachers, MTFs saw the Noyce teams as high-status groups whose 
validation could allow them to overcome challenges to their credibility within their 
schools systems; MidwestMath05 explicitly discussed the way Noyce provided this 
validation.

The Mind Tools Content Team (2023) identified several ways that people in an 
organization can support those with whom they interact in taking responsibility, includ
ing: (a) providing clarity to the roles associated with their responsibilities, (b) assisting 
individuals in seeing the ‘bigger picture’ to which their efforts might contribute, (c) re- 
engaging individuals by better connecting their responsibilities to their values, and (d) 
guiding individuals toward an internal locus of control so that they feel more likely their 
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actions will make a difference. There was little evidence in our data that schools and/or 
districts engaged in actions representative of any of the suggestions. Table 2 shows that 
MTFs mentioned districts and/or schools resistant to change and/or not valuing teacher 
leadership nearly three times as often as they discussed supportive schools and/or 
administrators and mentioned resistant colleagues as often as they discussed supportive 
colleagues. Further, WesternMath02 specifically noted how an administrator at their 
school actually induced role ambiguity – or ‘mushiness’ as they described it – by being 
inconsistent about teacher leadership expectations. Thus, it appeared that the MTFs’ 
schools/districts did not significantly engender a sense of responsibility toward teacher 
leadership.

Comparatively, our data indicates that the Noyce projects did induce formation of 
a sense of responsibility in the MTFs. For instance, supporting MTFs in attending and 
presenting at conferences – including national ones – was mentioned 21 times in the 
interviews and contributed to the MTFs gaining a ‘bigger picture’ of educational issues 
and responses to those issues. Moreover, MTFs mentioned the clear expectations that 
Noyce projects set for them to act as leaders, and the provision of specific and clearly 
defined leadership opportunities, 32 times in the interviews. Related to this second form 
of catalysis, the Noyce projects assisted the MTFs in expanding their notions of teacher 
leadership, which likely allowed the MTFs to sense a better connection between their 
professional values and goals and the leadership activities in which they were able to 
engage. Finally, at least in one case – MidwestSTEM03—Noyce provided support for the 
development of an internal locus of control that allowed this MTF to identify advocates 
and forge alliances to promote the allocation of more time for science in 
MidwestSTEM03’s elementary school. This support eventually made it possible for 
MidwestSTEM03 to become the science specialist in that school, something for which 
the Noyce project made them ‘uniquely qualified’.

Our data suggested a general means by which the Noyce projects, as external CoPs, 
supported the MTFs teacher leader identity development: by assisting MTFs in imagining 
new possible selves and experimenting with new provisional selves, as well as by facil
itating the convergence of these possible/provisional selves with the MTFs’ ideal profes
sional self. We suggest that there are certain features of entities like the Noyce projects 
that can allow them to provide such support: (a) existing external to the established CoP 
(schools), therefore allowing them to assist community members in seeing the system in 
which the established CoP exists differently; (b) provide new role prototypes (Ibarra,  
1999) and more models of these prototypes through engagement with teacher leaders in 
a variety of contexts and by aiding community members in seeing themselves differently; 
(c) offer support when the inevitable struggles of experimenting with provisional selves 
occur, and guide community members in overcoming those struggles; and (d) carry the 
status of a CoP that can confer credibility and validate the capabilities of individual’s 
exploring these new selves.

The Noyce projects were all – implicitly or explicitly – designed to offer these features, 
although there was mixed success across the projects in this vein. Our data demonstrate 
these features were manifest in certain cases. For example, Noyce allowed 
MidwestSTEM03 to see themselves as someone who could be the science specialist in 
their elementary school (feature 2), as well as advocate for a room in that school 
dedicated to science instruction and properly equipped for science explorations 
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(feature 1). In the case of WesternMath01, Noyce supported them in overcoming their 
introversion, allowing them to take on a broader range of leadership roles (feature 2), and 
also aided WesternMath01 when they struggled with moving outside of their comfort 
zone in enacting these roles (feature 3). And MidwestMath05 explicitly stated that Noyce 
‘validated [them] as a teacher leader’ to the point of giving themself the ‘authority to 
make those professional decisions in my classroom and try and pass that authority off to 
my peers’ (feature 4).

Huggins et al. (2017) noted that professional learning could support teacher- 
leader identity development through the utilization of Wenger’s (1998) three 
modes of belonging. Our discussion demonstrates how the Noyce projects 
employed engagement and imagination in engendering belonging; what the data 
did not make visible was any examples of the involvement of alignment in 
building belonging – specifically, alignment between the Noyce CoPs and the 
MTFs’ school CoPs. Given the external nature of the Noyce CoPs and the fact 
that Noyce projects often worked with multiple schools at the same time, this may 
present a particular challenge. Future research should explore whether this finding 
is replicable and whether there are projects that have found a way to address this 
challenge.

Conclusion

The Can’t-to-Becoming-to-Being model provides a comprehensive view of profes
sional identity; the model builds on Sinha and Hanuscin’s (2017) and Wenner and 
Campbell’s (2018) frameworks, but additionally illuminates the role of specific 
internal factors – self-efficacy, credibility, validation, a sense of responsibility to 
lead, and alignment of possible and ideal selves – on identity shifts, as observed in 
interview data with over 100 MTFs. Research literature in education has predo
minantly focused on social views of leadership, but we see a need to incorporate 
the psychological and cognitive views of leadership studied in other disciplines. 
Our model also illustrates the role of conditions inside and outside of educational 
systems in catalyzing or inhibiting identity shifts. Notably, Noyce played an 
important role in catalyzing identity shifts that might not have occurred in 
schools without a supportive external CoP. A more nuanced understanding of 
teacher leadership identity development can support researchers and professional 
developers to more systematically create and nurture professional development 
and professional networks to positively influence teacher leadership trajectories.
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Appendices

Apppendix A

Example Interview Questions by Concept

Concept 2018/19 Question Examples 2020/21 Question Examples

Trajectory What would you have to see happen for you to 
stay in the profession until your retirement?

What does your ideal teaching-teacher leader 
position look like?

Experiences 
with Noyce

Describe the key experiences from the [Noyce] 
program. 

What was the culture and community in the 
MTFs program like? How has being a part of 
the program affected your professional 
network? 

What were the biggest impacts the program had 
on you – both personally and professionally?

What tensions have you experienced between 
what you have/had learned or done in the 
Noyce program and what you are doing/have 
done within your school? 

In what ways did the Noyce program prepare/ 
support you in responding to those 
[educational] challenges? 

In what ways have your professional networks – 
including those related to Noyce – been 
impacted by COVID-19?

School Context What is it like to teach in your school? Describe 
your relationships with building 
administrators and with colleagues. How have 
they changed over the years?

In what ways has teacher leadership in general 
been affected within your school/district by 
COVID-19? How have your relationships/ 
interactions with colleagues and 
administrators changed as a result of the 
COVID-19?

Professional 
Identity

In what ways do you see yourself as a teacher 
leader? In what ways do you think others see 
you as a teacher leader? Is the nature of your 
role as a teacher leader clear to you and to 
others within your school?

Has the way others see you as a teacher leader 
changed since March 2020?

Teaching What did you envision teaching being like before 
you got into your own classroom? What did 
you see yourself accomplishing? What do you 
see yourself accomplishing now?

N/A

Leadership  
opportunities

What are some of the activities in which you 
engage that you think represent teacher 
leadership?

What have been some of the major stresses to 
your teacher leadership activities in 2020? 
What opportunities have arisen as a result of 
COVID-19 for you as a teacher or teacher 
leader that might not have existed under 
normal circumstances?

Equity N/A How, if at all, has the social unrest and upheaval 
of 2020 affected your thoughts on equity in 
education? How have disparities of access to 
resources and opportunities been exacerbated 
during this time?
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