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Abstract
In this study, the experiences of five early-career science teachers were examined as they transitioned from science, technology, engineering, and mathematics (STEM) professions into education. The early-career science teachers’ journeys were revealed through a teacher preparation program and engagement in professional learning as participants in a fellowship program. This study involved a deep delve into their K–12 experiences, how they were recruited into teaching, reflections on their preparation, and how they navigated the first two years of teaching. Utilizing narrative inquiry (Clandinin & Connelly, 2000) and narrative analysis (Riessman, 1993), the voices of these early-career Black and Brown teachers were elevated. The conceptual framework that informed this study included Love’s (2019) abolitionist teaching and Nouri and Sajjadi’s (2014) emancipatory pedagogies. Data sources included semi-structured interviews and artifacts in the form of course materials, lesson plans, and assignments. The following themes emerged: (a) the participants were inspired to pursue science teaching to increase representation and serve as models or extended family members for Black and Brown children to realize their potential; (b) critical readings, reflections, and exposure to abolitionist teaching and emancipatory pedagogies in the methods course sequence prepared the early-career teachers to humanize the instruction and affirm the identities of Black and Brown children; and (c) the fellowship program served as a vehicle to attract and retain early-career science teachers by providing financial support, customized professional development, and a community of peers and faculty. The implications of this study are that it is important to offer teacher preparation and fellowship programs that can equip pre-service and early-career teachers with the necessary knowledge, resources, and support to enable them to firmly oppose oppressive structures in their schools and communities.  
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	Abolition
	Actions or acts toward liberation through the deconstruction of systems that impede freedom 

	Abolitionist teaching
	The practice of working with communities of color to eradicate injustices in and outside of schools (Love, 2019, p. 1)

	Black 
	A racial identity for individuals of African and African diaspora descent (U.S. census, 2022)

	Early-career science teacher
	A K–12 science teacher in the first two years of teaching 

	Educational survival complex
	A description of the U.S. system of education that accounts for the fact that educational contexts are built on the suffering of students of color who are left learning to survive rather than thrive (Love, 2019, p. 9)

	Emancipatory pedagogies
	A philosophical approach to teaching that invites students and teachers to analyze social and political issues as well as the impact of inequity (Nouri & Sajjadi, 2014)

	Eurocentric
	A set of beliefs that frame Europe as the central architect of world history and therefore the model for progress and development (Sundberg, 2009, p. 1)

	Mattering
	The quest for humanity inside and outside the classroom (Love, 2019, p. 6)

	Race
	A socially constructed grouping of a population based on ancestry and physical characteristics developed over centuries, partly as a method of social control (McIntosh, 2007, p. 349)

	Teachers of color 
	Non-White teachers 

	Whiteness
	An ongoing history that orientates White bodies in specific directions, affecting how they “take up” space, and what they “can do” (Ahmed, 2007)

	White supremacy
	The belief of superiority by White individuals that has led to the systemic oppression of continents, nations, and peoples classified as non-White (Blay, 2011)
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Let’s begin by saying that we are living through a very dangerous time. Everyone in this room is in one way or another aware of that. We are in a revolutionary situation, no matter how unpopular that word has become in this country. The society in which we live is desperately menaced, not by Khrushchev, but from within. To any citizen of this country who figures himself as responsible – and particularly those of you who deal with the minds and hearts of young people – [you] must be prepared to “go for broke.” Or to put it another way, you must understand that in the attempt to correct so many generations of bad faith and cruelty, when it is operating not only in the classroom but in society, you will meet the most fantastic, the most brutal, and the most determined resistance. There is no point in pretending that this won’t happen. (James Baldwin, “A Talk to Teachers,” 1963, p. 1) 
In 1963, about 200 New York teachers took a course entitled, “The Negro: His Role in the Culture and Life of the United States.” In the October session, Baldwin (1963) attended and gave the speech, “A Talk to Teachers,” which was recited with no notes and recorded on tape. An excerpt of the speech opens this prologue. The speech was delivered during a tumultuous time in American history following the assassinations of John F. Kennedy and the Mississippi National Association for the Advancement of Colored People organizer, Medgar Evers. A month before this speech, the bombing of the 16th Street Baptist Church had killed four little Black girls. The year 1963 marked a time in the Civil Rights movement that was full of demonstrations and saw the March on Washington. During this time, Black people lived in what Baldwin (1963, p. 1) called “a very dangerous time.” That year in history would mark the steps toward a “revolution” that would endanger the Black body. The attacks would not come from the first secretary of the Communist Party of the Soviet Union, Nikita Khrushchev. The threats to the revolution and Black liberation came from inside the United States. In 2022, 59 years after the delivery of this speech, we are still living in dangerous times. During a global pandemic, Americans flooded the streets to protest the death of Black men and women at the hands of White police officers. The revolution Baldwin described is still upon us, and the threat to the safety of Black people is not coming from a Russian war occurring an ocean away, but instead at the hands of White individuals who align with White supremacist ideologies. 
Baldwin (1963) warned that teachers of Black students must be willing to go for broke in the pursuit of liberation. Going for broke was taken to include a commitment to uncovering and fighting the injustices that harm students in the classroom. Baldwin (1963) acknowledged the immense resistance teachers of Black students would face in the fight for education equity. At the time of his speech, Brown v. Board of Education was affecting children’s educational experiences across the country (Toldson, 2014). Baldwin (1963) urged teachers to recognize the cruelty and injustice involved in the education of Black students. Teachers who taught Black students had to be willing to combat the injustices with the understanding that the politics of education must not overshadow the urgency to right injustice. Today, schools are more segregated than in 1963, and Black children across the country are still at the mercy of a racist education system constructed by a White supremacist agenda (McNeal, 2005). 
Baldwin’s (1963) speech ignited a spark in me to provide resources for the Black students in my classroom, even from my early years as a teacher. The fight for equity is ongoing and, in light of the present rhetoric surrounding critical race theory (Ray & Gibbons, 2021), teachers have no choice but to stand on the side of justice that demands that every Black child have access to a just education. I have used this prologue as an opportunity to describe the setting that brought me to this work. As I drafted these first words, I asked myself, “Why does this matter, and why should anyone care?” As we scramble to right the wrongs that have plagued our education system, we have the opportunity to write a new narrative that places students first––before politics––addresses inequities, recognizes race, and combats racism. 
At the height of the 2020 George Floyd protests, I was, as Baldwin (1963) previously stated, ready to go for broke. I had run for Ahmaud Arbery, cried for Brianna Taylor, and marched for George Floyd. I was exhausted. I felt constrained by a political climate that was stifling my voice and the voices of Black people. I could not bear to watch another Black body being killed on the nightly news. I was scared to give birth to Black children who would also bear the weight of a country that did not love them. How could I change things? I began to wrestle with my role in the fight to have the impact of race and racism in society recognized. Critical researchers were calling for school districts to address racism through professional development, book studies, and diversity training toward social justice in curricula and instruction (Alexander, 2020). But what could I do in my classroom, school, and community, along with other teachers? My advisor recommended me for a graduate teaching position in a science methods course. I excitedly jumped at the opportunity to engage with pre-service science teachers.
The class was assigned Love’s (2019) book, “We Want to Do More Than Survive: Abolitionist Teaching and the Pursuit of Educational Freedom,” which would eventually change the trajectory of my academic journey. Love (2019) lent language to the urgency I felt to transform education. During the pandemic, I would run in the mornings listening to Love’s words and feeling an immense connection to her journey. In the evenings, I would sit with the book, marking the pages and charting my path toward liberation. The book made me feel like there was a way forward that would lead to freedom for myself and Black and Brown students. I engaged with the text and led pre-service teachers through the process of naming the injustices they came across in education, while locating their resistance. I watched as the pre-service science teachers began connecting their lives to the stories that Love described. My work with these pre-service science teachers presented a new perspective through which I changed my thinking regarding teacher preparation. It situated me to embrace abolitionist works that would come to include supporting pre-service and early-career teachers as they created educational spaces for their Black and Brown students to thrive in. I spent the Fall of 2020 supporting these teachers through an action research course and facilitating their professional development through the fellowship. The pre-service teachers and I became partners in the journey toward understanding abolitionist teaching and its role in correcting “many generations of bad faith and cruelty” (Baldwin, 1963, p. 1). The teachers became participants in my study, and their development became my research context. I began to see abolitionist teaching as a tool for resistance and a theory for contextualizing the injustices being played out across the country. Abolitionist teaching in the context of this study was seen as the road to revolution. 
The purpose of this prologue was to provide a space for my narrative and voice. In abolitionist work, we must begin by situating ourselves in the system. The opening words drafted here highlight how I arrived at this study’s context, and the importance of my enlightenment and the enlightenment of the participants in my study. The stories from my participants describe an extraordinary and determined resistance during these dangerous times. I have been floored by their commitment and drive to remain in the classroom. Ultimately, I present my dissertation as a thank you letter to my five abolitionist teachers.
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“Education is an industry that is driven and financially backed by the realities that dark children and their families just survive” (Love, 2019, p. 7). 
The prologue introducing this study serves to highlight my motivation and determination to conduct this research. As I began investigating education equity and the state of education reform, it became evident that changes were needed to impact the experiences of Black and Brown students positively. I begin this chapter with a quote from Love’s (2019) “We Want to Do More Than Survive: Abolitionist Teaching and the Pursuit of Educational Freedom,” which highlights the reality that Black and Brown families are expected to survive with few resources and little access to equitable education. In this chapter, I situate this study in an urban context, and discuss the current state of urban education, science education in urban contexts, and the recruitment and retention of science teachers in urban contexts. 
Urban Education 
Urban education is often defined by the people who live and attend school in that social context and in the surrounding community, and the characteristics of the people in that context (Milner, 2012). Education researchers often use the term urban education to describe Black, Brown, and poor youth (Howard & Milner, 2014). Milner (2012) constructed a framework that describes three different methods of clarifying the term urban. Urban intensive refers to the big cities where schools are located, making them unique. Urban emergent refers to smaller cities with schools that experience the same challenges as urban-intensive schools. Urban characteristic refers to schools that may not be located in or close to a city, but that experience the same challenges as urban-intensive schools due to changing demographics. This clarification of the term moves the definition away from the students being served in urban communities and toward the unique characteristics of each community. Making this shift is important because it helps education research focus on the systems and practices that harm Black and Brown students in urban schools.
In 1907, Edgar Gardner Murphy, the head of the Southern Education Board, wrote to Wallace Buttrick, the executive officer of the General Education Board, stating, “There is no chance to help the situation of the Negro educationally, but it is steadily growing worse, and their schools, upon every sort of pretext, are being hampered and impoverished where they are not abandoned” (Murphy, 1907, p. 89). Murrell, in 1997, examined the state of urban education, noting that students were served in under-resourced school systems and positing that,
African American children, particularly males, fare dramatically less well than their European American counterparts. They are disproportionately expelled, suspended, and relegated to special programs for the emotionally disturbed, learning disabled, and mentally retarded. They have dramatically higher drop-out rates yet dramatically lower grade point averages and rates of matriculation. Half as many young African-American men go to college than a decade ago. (Murrell, 1997, p. 23)
More recently, Noguera and Alicea (2021) have explained that “Urban schools have long been an arena where the impact of racism is obvious and where racial inequality and injustice can be observed. They have been systemically under-funded, over-crowded, poorly staffed, and, more often than not, mismanaged” (p. 26). We still see significant disparities in urban schools more than 115 years after Buttrick’s (1907) statement concerning Black students and 24 years after Murrell (1997) had reported on urban schools. Urban schools have become more segregated and oppressive for Black students who do not fit the monolithic, White male norm (Delpit, 2012). The White male norm refers to individuals with light skin, who benefit from identifying as White, whose experiences and beliefs are considered the dominant ideology (Proudman, 2011). Although schools have been working to include diversity training, multicultural education, and others in the curriculum, the Euro-American culture is still perceived as the norm (Buras & Apple, 2008; Swartz, 2009). Black and Brown students continuously work to fit the cultural and structural norms constructed by White supremacy, which refers to the belief that White individuals are superior and leads to systemic racism (Proudman, 2008).
Black and Brown youth living in urban communities have been labeled as members of an oppositional subculture (Tate et al., 2014). This belief has caused Black and Brown students to be subjected to punishment that involves the criminal justice system rather than support in the human service and education sectors (Milner & Lomotey, 2015). The National Health Association’s (2004) report on juvenile offenders found that White youth accused of a crime were more likely to receive mental health interventions than Black youth. Programs serving minority youth in urban communities operate in response to the stereotypes that label them an oppositional subculture. Spencer et al. (2018) concluded that stereotypes surrounding racially minoritized or economically impoverished youth believe children create their own circumstances, social contexts, and psychological conditions. As a result, Black and Brown students in urban communities are often blamed for their circumstances, while the underlying systemic oppression that actually causes them is often ignored.
Milner and Lomotey (2015) described the current state of urban education through two crises: (a) micro-level practices and programs that inadequately address the needs of students in urban schools; and (b) the failure of research theory and policy to make significant strides to impact urban schools. In the first crisis, the needs of students in urban schools are examined and teacher preparation, teacher attitudes, teacher qualifications (Delpit, 2012; Kozol, 1991; Warren, 2005; Zhou, 2003), school leadership (Hallinger & Heck, 1996; Wallace Foundation, 2013), and student needs related to family background and motivation (Jeynes, 2007; Stewart, 2008) are addressed. This crisis requires school-level solutions surrounding urban education, with the acknowledgment that there cannot be reform when only minor changes are being made to the system. The second crisis involves an examination of the breadth of literature concerning urban education, and the slow progress made in improving education in urban environments for Black students. Milner and Lomotey (2015) investigated policies such as school choice, common core standards, the scripted curriculum, pay for performance, and alternative routes into teaching. In addressing policies that have harmed urban schools in the name of reform, Milner and Lomotey (2015) challenged researchers to investigate new avenues that can transform the state of urban education.  
Research on urban schools has documented that students in this context experience greater physical violence and trauma than students in suburban environments, which can impact them academically (Busby et al., 2013). Students in urban communities are often placed in circumstances that impede their success in school and are often discouraged from discussing race and racism (Boutte, 2015; Johnson, 2016). Students of color in urban schools frequently experience lowered expectations from teachers than their White peers (Gershenson et al., 2016), bolstered by inequitable disciplinary practices that contribute to the school-to-prison pipeline (Cornell et al., 2011). These students experience spirit-murdering and symbolic racism (Aknin et al., 2022) through a curriculum that presents a monolithic story (Baker-Bell et al., 2017). Systemic racism in educational spaces has contributed to marring the learning experiences of students of color in urban contexts (Aknin et al., 2022). 
The section that follows contains an examination of the state of urban education in relation to science education and teacher preparation. More specifically, I examine the inequalities stated above in terms of science education and its impact on the lives of Black and Brown students in urban contexts. I take a look at science education and teacher preparation in relation to Black and Brown students in urban education because of the historical systems that have constructed opportunity gaps (National Academies of Sciences, Engineering, and Medicine [NASEM], 2021). 
Science Education in Urban Contexts  
The overarching aim of this study was to explore science education in urban contexts. Specifically, I was interested in early-career science educators teaching Black and Brown students who attend urban public schools. This work was approached from the context of my own lived experiences as a Black woman scientist turned science educator, and how I navigated making that shift. Also, there was a need to examine the civil rights aspect of this, given that access to high-quality science education is a civil rights issue (Tate, 2001), where the rights of Black youth to access science are often restricted and revoked in urban contexts due to structural racism and oppression (Bullock, 2017). Science education is crucial due to the social positioning of science, technology, engineering, and mathematics (STEM) innovation and knowledge generation in the global context (Lee et al., 2022); it also proffers individual social mobility (Burt et al., 2020; Ramsey-Jordan, 2020). Unfortunately, the urban school districts that serve Black students are failing to invite those students to learn science and to facilitate their interest in the field (Aschbacher et al., 2010). Engaging Black students in science education would increase the talent pool and open up equitable economic opportunities for Black families in urban contexts (Business Roundtable, 2005; NASEM, 2021).
Urban school districts often face funding and staffing shortages that also disproportionately punish Black students (Milner, 2020). These factors are more prevalent in STEM courses where cultural, racial, economic, and gender divides exist (Seals et al., 2017). As McGee (2020) posited, STEM education is designed for White, middle-class, heterosexual, Christian males, and STEM curricula create an inhospitable culture for students who do not fit that norm (Allen, 2017). The STEM education system ignores how marginalized groups are treated, favoring White male individuals who benefit from the Eurocentric norm (Ridgeway, 2019). Research investigating students living in urban areas has often positioned them as being uninterested in STEM courses (National Science Board, 2008). This perspective often does not account for Milner’s (2012) notion of an opportunity gap and its effect on Black students’ ability to successfully participate in science. 
This opportunity gap frames the educational practices and process that hinder the success of Black and Brown students in the classroom. In the context of teaching science, it includes a lack of science resources, unprepared teachers, and an often Eurocentric curriculum that fails to meaningfully incorporate Black students’ histories and lived experiences. The opportunity gap affects the students’ life trajectories, especially concerning STEM professions (Elmesky & Seiler, 2007). Science learning environments are teacher-centered and lecture-based and rarely address multiple perspectives (Mensah & Jackson, 2018). Students who benefit from the existing norm of how science is taught are perceived to be interested and capable of succeeding in science. Black students living in urban cities are rejected from all facets of science and are often regarded as uninterested or difficult to teach in STEM subject areas (Emdin & Lee, 2012). Black students in urban communities are then blamed for outcomes that are the result of an educational system built for the White norm that intentionally excludes them. Science education research, which includes STEM, must turn its focus toward those practices (e.g., student class selection, lesson planning, and pedagogies), policies (e.g., science teacher preparation, Next Generation Science Standards [NGSS], Race to the Top [RTT], and No Child Left Behind [NCLB]), and systems (e.g., funding, redlining, and privatization of education) that disenfranchise Black students in the science classroom. 
Bullock (2017) noted that cities across the country had positioned STEM education as a critical component of education reform. Incentives provided by the RTT initiative have prompted the construction of STEM schools (Johnson, 2012) in communities with few resources (Bullock, 2017). Researchers have viewed STEM reform on a national level as a tool to improve the outcomes of students in low-income urban communities who do not benefit from the privilege of Whiteness (Eisenhart et al., 2015). Bullock (2017) explained that these STEM schools were being established in order to redistribute opportunities and improve the quality of STEM education. However, further research concerning the establishment of these STEM schools has revealed that Black students still receive lower-quality STEM instruction and resources than their White counterparts, even in majority-Black cities (Bullock, 2017). Thus, it is becoming clear that national oversight of science education is not providing an equitable education for racially minoritized youth in urban schools. 
Although the factors affecting how Black students in urban communities engage in science may be discouraging, Black students have high aspirations regarding science professions. Researchers have found that urban, high-poverty youth sustain an interest in science when exposed to meaningful science activities that allow the students to interact with science materials (Basu & Barton, 2007). Black and Brown students must have opportunity and resources, but also teachers that are prepared to deliver quality science instruction (Marco-Bujosa et al., 2020). These facts prompted the need for a deeper exploration of urban teacher education and the extent to which teachers are being prepared to focus and support Black students. 
State of Urban Teacher Education 
In 2022 the National Center for Education Statistics reported that 44% of the public schools in the United States would start school with vacancies. States and districts across the country reported staffing gaps that stretched into the thousands (Natanson, 2022). The president of the American Federation of Teachers, Randi Weingarten, opined that “The political situation in the United States, combined with legitimate aftereffects of covid, has created this shortage” (Sherlock, 2022, p. 2). The current climate has been attributed to a national teacher walkout in which teachers seek jobs in different fields (National Education Association, 2022). The National Education Association has reported that 55% of teachers surveyed planned to leave the profession earlier than projected. The Urban Teacher Collaborative surveyed 40 urban school districts serving 6.5 million students, finding that all the schools in the district had teacher shortages (Berghoff et al., 2022). 
Education reformers have recommended a proactive approach to hiring and recruiting teachers in urban communities (Morgan & Kritsonis, 2008), including university-district partnership placements in high-needs schools, on-campus recruitment, and high school career training (Hubbard et al., 2015). The teacher shortage in urban school districts is problematic because, while data indicate that student achievement increases when they are educated by qualified, competent educators (Amrein-Beardsley, 2012), teachers in urban schools are less likely to be as qualified as their suburban counterparts (Kavanagh & Dunn, 2013), with students being more likely to be taught by inexperienced or uncertified teachers in the latter (Burstein et al., 2009). Zeichner (2010) found that more than 50% of new teachers leave urban classrooms within the first four years compared to 40% across all schools in the United States (Toppo, 2010). Teachers in urban school districts traditionally leave the classroom due to a lack of support from administrators, being poorly prepared for the classroom, and being ill equipped to handle the behavior needs of students (Huisman et al., 2010). Westervelt (2015) reported that filling teaching vacancies would remain difficult because a declining number of individuals were entering the profession in the top teacher-producing states of California, New York, Texas, and North Carolina. Current recruitment efforts are insufficient to fill the numerous teaching job vacancies across the country in urban schools.
Recruitment and Retention of Science Teachers in Urban Contexts 
For decades, the United States has seen a challenge in recruiting and retaining highly qualified math and science teachers, especially those able to teach in high-needs and urban schools (National Academy of Science, 2010). The candidate pool of science educators has reduced significantly due to the low number of college science majors graduating with science degrees (Mensah & Jackson, 2018). Several careers now require individuals with a strong background in math and science, which has caused college graduates in the STEM fields to steer away from teaching (Watt et al., 2012). The demand for highly qualified STEM teachers prepared to educate and motivate students in urban communities is thus at an all-time high (Zavadsky & Garby, 2012). The high attrition rate of new teachers in urban schools (Johnson & Birkeland, 2003) also adds to the problem, affecting science and math teachers the most (Ingersoll & May, 2012). Schools in an urban context have a higher science teacher shortage nationwide, and universities have not yet devised a plan to address the bridge between preparation and teaching (Teacher Shortage Areas Nationwide Listing, 2016). Research has shown that science teacher preparation is more concerned with science content knowledge and facts rather than the ability to deliver relevant and accessible activities (Barton, 2003; Shaver et al., 2007; Tate, 2001). Science teacher preparation needs to focus on a curriculum that prepares teaching candidates to resist school norms and advocate for students towards science for social justice (Cochran-Smith et al., 2009; Picower, 2011).
Summary 
Taken together, when considering Black students in urban science classrooms and urban science teacher education, we find that huge opportunity gaps exist. Collectively, the research points to the need for an exploration of science teacher programs that can prepare teachers to examine the opportunity gaps that exist and find solutions to these. The previous sections focus on the connection between urban education, science education, and the preparation of science teachers in urban schools. The state of urban education illustrates a context in which Black and Brown students are still experiencing an inequitable education that prevents them from gaining knowledge and accessing their histories. Exploring science education in urban schools reveals a curriculum and pedagogy inaccessible to Black and Brown students. An examination of urban teacher preparation highlights the impact of well-qualified teachers on the success of Black and Brown students in the classroom. No current research addresses the impact of successful science teacher preparation programs and the effect of such programs on urban schools. Consequently, this study centered on the importance of Black and Brown teachers and the effects of social justice–centered teacher preparation. More importantly, I was interested in the impact of emancipatory pedagogies and abolitionist teaching on the preparation of science teachers. 
[bookmark: _Toc131363895]Problem Statement 
Today’s teaching workforce engages with highly diverse students and families that vary in socioeconomic, racial, linguistic, cultural, and academic backgrounds (Epstein, 2012). It has been made clear that many teachers are not prepared to support students from racially diverse backgrounds in urban schools (Lovern, 2012; Milner, 2011). Teacher preparation programs have been undergoing significant shifts to attempt to keep up with the changing demands of the teaching profession (Strauss et al., 2016). These demands include courses and professional development that prepare teachers to work with students from diverse backgrounds. Unfortunately, the research surrounding urban teacher preparation models and science teacher preparation programs in an urban context is lacking (Howard & Milner, 2014). The missing connection between coursework and practice in teacher preparation programs, especially those serving urban communities, has produced a new batch of early-career science teachers ill equipped to serve the Black and Brown students in these communities. Given this glaring absence of research into science teacher preparation in urban schools, work was needed to provide examples of successful programs. In this study, I attempted to fill this gap by examining the experiences of early-career science teachers as they were recruited into the profession and while they participated in a science teacher preparation program and fellowship. 
Purpose and Research Questions 
This dissertation, titled, “Reimagining Science Teacher Recruitment, Preparation, and Retention Through Emancipatory Pedagogies and Abolitionist Teaching: A Narrative Inquiry Study,” documents the experiences of early-career science teachers as they transitioned into the teaching profession, matriculated through a science teacher preparation program, and engaged in a teaching fellowship in an urban context. Specifically, I examined the connection between theory and practice that prepared early-career science teachers to work against systems that mar Black and Brown student experiences in urban schools. I looked to Nouri and Sajjadi’s (2014) emancipatory pedagogies and Love’s (2019) abolitionist teaching to provide critical lenses through which to tackle the inequitable practices in urban schools through teacher preparation programs that address race and racism. In addition, I examined the experiences of early-career science teachers as they analyzed and challenged the educational survival complex (Love, 2019) through course readings and discussions. Specifically, the experiences of five early-career teachers, who had completed a teacher preparation program and were participating in a fellowship program that emphasized the use of emancipatory pedagogies and making strides toward abolitionist teaching, were examined. The research questions (RQs) that guided this study were:
1. What factors influenced the early-career science teachers to pivot from their STEM professions and into education?
2. What experiences in the science MAT degree program prepared the early-career science teachers to teach in urban schools?
3. Why did the early-career science teachers decide to stay in the classroom? 
[bookmark: _Toc131363896]Discussion of the Research Questions 
RQ 1: STEM Professionals into Science Teachers 
The first question examined how the early-career science teachers viewed themselves as STEM professionals and teachers. In addition, this question was concerned with the factors that contributed to the decision of the early-career science teachers to leave STEM and become science teachers. Finally, the question was also aimed at investigating the recruitment of STEM professionals in high-needs schools. This question was important because it examined the novice science teachers’ motivations to enter the teaching profession. 
RQ 2: Science Teacher Preparation 
This question was aimed at examining the impact of a social justice–centered teacher preparation program that aimed to prepare teachers to work with a diverse population of students in urban schools. Specifically, the second question elucidated the components of the science teacher preparation program that impacted the early-career science teachers’ instruction. This question was important because it examined the teachers’ experiences as they engaged in the teacher preparation program. 
RQ 3: Science Teacher Retention
This question was aimed at examining the early-career science teachers’ reasons for remaining in the classroom. In addition, it focused on the structures that were made available to support the teachers as they worked in hard-to-staff schools. This question was important because it examined the experiences that motivated the teachers to remain in the classroom. 
Conceptual Framework
In this study, I explored science teacher recruitment, preparation, and retention as a tool to improve the educational experience for Black and Brown students in urban contexts. In centering teachers as change agents in reform efforts, I had to acknowledge the role of teacher preparation programs in the success of Black and Brown students. Teacher preparation programs have the capacity to prepare teachers to design lessons and classrooms that honor the experiences of Black and Brown students, especially those in an urban context. Education reform efforts are only successful when they recognize the role of educators and the immense power they have to affect change. Darling-Hammond (2020) acknowledged that successful, well-developed teacher preparation programs connect theory to practice in ways that guide novice teachers to be prepared for working in complex contexts. 
In this study, I turned to emancipatory pedagogies and, more specifically, abolitionist teaching as the conceptual framework for connecting theory to practice in the teacher preparation program. Conceptual frameworks are a qualitative process of theorizing that connect different concepts to produce an understanding of a phenomenon (Jabareen, 2009). They offer scholars the opportunity to link different components within a particular context. The emancipatory pedagogies––representing a collective of pedagogical approaches that engage emancipatory thinking and praxis (e.g., Nouri & Sajjadi, 2014)––situated the construction of the science teacher preparations course syllabus, lesson plans, course texts, resources, and course discussions for this study. Emancipatory pedagogies were also used to examine the teachers’ recruitment and retention in the program. Finally, emancipatory pedagogies were used here to predict the participant teachers’ instruction in their respective schools. Under the umbrella of emancipatory pedagogies, I focused on including abolitionist teaching in the teacher preparation program in order to empower the teachers to locate themselves in oppressive systems and fight for liberation for Black and Brown students. I viewed emancipatory pedagogies as a tool for abolitionist teaching as a means of pursuing equitable science instruction for Black and Brown students. Abolitionist teaching was foregrounded as the goal of the science teacher preparation program described in this study.  
This conceptual framework employed emancipatory pedagogies and abolitionist teaching to explain the methods used in the science teacher preparation program and the process by which these methods facilitated liberatory thinking among the participants. It also helped in the exploration of the experiences of the early-career teachers in the program and in determining the extent to which their lived experiences were informing their decisions to engage in abolitionist teaching. Lastly, the application of this framework could help in predicting the impact these teachers will have on the lives of Black and Brown students in urban schools as they engage in abolitionist teaching within science contexts. In the following section, I highlight the components of the emancipatory pedagogies and abolitionist teaching and explain the role of the conceptual framework in this study. 
[bookmark: _Toc131363897]Emancipatory Pedagogies 
Critical theorists have argued that education is full of oppression and injustices (Nouri & Sajjadi, 2014). Moss and Lee (2010) believed that education should provide opportunities for acquiring knowledge and observing societal power and politics. In this study, emancipatory pedagogies were viewed as an answer to the call for education to introduce a conversation concerning oppression and injustice. Nouri and Sajjadi (2014) posited that “Emancipatory pedagogy is founded on the notion that education should play a fundamental role in creating a just and democratic society” (p. 1). Emancipatory pedagogy is an educational policy and practice. Critical and emancipatory pedagogies, however, have to be transferred from theories into practice (see Eisner, 1994; Gutek, 2004). Nouri and Sajjadi’s (2014) definition of emancipatory pedagogies was used in this study to describe the practices employed in teacher preparation classes. I centered on the emancipatory pedagogies that utilize multiple ways of knowing, being, and behaving that deviate from the dominant patterns illustrated by societal norms (Swartz, 1996). 
The aims of emancipatory pedagogies are humanization, critical conscientization, and a problem-posing education system (Nouri & Sajjadi, 2014). Freire’s (1970) concept of humanization required a pedagogy that enabled students and teachers to develop a critical consciousness toward their relationship with the world and their position in their given context. In relation to this study, humanization was used to examine the science teacher preparation program and its support of science teachers as they developed critical lessons that connected science to their students’ context. Critical conscientization (Freire, 1970) is concerned with understanding and the ability of individuals to act and affect change (Abrahams, 2005). In this study, I examined critical conscientization through the science teacher preparation program, exploring the effort to train teachers to construct lessons and classrooms that would require students to connect science to action in their school or community. Finally, Freire’s (1970) problem-posing education system requires teachers to reject the banking model of education, in which the teachers are the owners of knowledge. Problem-posing education was used here to predict how early-career science teachers viewed their role in the classroom. Emancipatory pedagogies reconstruct how science teacher preparation programs examine the knowledge of Black and Brown students, which deviates from the majoritarian narrative illustrated by the current school curriculum. 
I looked at emancipatory pedagogies through liberation in science education for this conceptual framework. I adopted Morton et al.’s (2022) definition of emancipation in science education, “Emancipation in this frame removes the limitations placed on Black youth’s self-efficacy in science learning and seeks to minimize the suffering that they experience, freeing them to realize science and science practices outside of traditional classroom environments as unique and brilliant” (p. 144). Emancipation here concerns how Black students appear in the science classroom and the methods required to provide their liberation. Here, emancipatory pedagogies are concerned with Black liberation for their bodies in science spaces, including not punishing students for their clothing, facial expressions, performance, or questions (Epstein & Leoussi, 2017; Gholson & Martin, 2019. Science seen through this lens of emancipatory pedagogies views science teachers, science teacher educators, and science education structures as being components of Black cultural perspectives, and Afrocentric concerning the students’ identities, thoughts, and behaviors, rather than disputing and challenging Blackness (Mutegi et al., 2019). Here, emancipation and emancipatory pedagogies liberate students in the science classroom so that they can exist as their authentic selves and take up space. This pedagogy in science spaces allows students to engage with science materials and the teaching content in a way that reaffirms their position in the field. 
Emancipatory pedagogies allow students and teachers to challenge social and political structures. In classrooms where educators have employed emancipatory pedagogies, a critical consciousness has been used to construct resistance (Lynn et al., 1999). Emancipatory pedagogies work to transform relationships in school structures and Black students’ connection to their community (Nouri & Sajjadi, 2014). Louis and King (2022) viewed emancipatory pedagogy in science teacher preparation as a process of activism, agitation, and advocacy, and as a tool for educators to use to dismantle oppressive systems. The emancipatory pedagogies examined in this study include Ladson-Billings’ (1998) culturally relevant pedagogy, Asante’s (1991) Afrocentric pedagogy, Muhammad’s (2020) culturally and historically responsive literacy, and Paris and Alim’s (2017) culturally sustaining pedagogies, which each place the student’s culture and identity at the center of the curriculum while pushing educators to locate themselves within the system. Each of these emancipatory pedagogies was utilized in this study in order to explore how science teacher preparation programs help early career science teachers connect lessons to the Black and Brown students in their classrooms. Abolitionist teaching was also central to this study, being an emancipatory pedagogy that can predict early-career science teachers’ decisions in their classrooms. 
[bookmark: _Toc131363898]Abolitionist Teaching 
What is abolition? These words resonated as I constructed the conceptual framework to guide this study. In Cullors’ (2022) “12 Steps to Changing Yourself and the World: An Abolitionist’s Handbook,” she stated “Abolitionist practice is not about fixing a broken system. We are not looking for better food or more access to education in prison. We are looking to abolish the entire system” (p. 8). Abolition is not a mere change toward reform and taking small steps in the right direction, it involves an entire overhaul of the systems that blatantly harm and impede the liberation of Black and Brown people. 
I place this study in conversation with current science education reform (e.g., The Framework and NGSSs), using it as a framework for abolishing current systems that do not serve Black and Brown students in urban contexts. Within this conceptual framework, abolitionist teaching functions as an emancipatory pedagogy in teacher recruitment, preparation, and retention that can prepare teachers to dismantle oppressive systems. 
Abolitionist teaching through a historical lens utilizes Walker’s (2001) examination of Black teachers in the South between 1940 and 1960. It situates Black teachers’ role as critical players in the school and home community centers. This conceptual framework highlights abolitionists like Septima Clark, who designed training programs in southern states that taught Black citizens to read, write, organize, and cast their votes. She also mobilized Black teachers in South Carolina, and constructed an era of acknowledging the power of Black teachers and education (Foster, 1997). Also, I viewed abolitionist teaching through The Mississippi Freedom Schools, which highlights the work of young activists during the civil rights era as they began to mobilize a curriculum that specialized in political efficacy, social critique, and organizing strategies (Hale, 2016). Through this historical lens, abolitionist teaching can be seen as a Black teacher’s efforts to mobilize communities toward change.
Love’s (2019) idea of abolitionist teaching was “... the practice of working in solidarity with communities of color while drawing on the imagination, creativity, refusal, (re)membering, visionary thinking, healing, rebellious spirit, boldness, determination, and subversiveness of abolitionists to eradicate injustice in and outside of schools” (p. 8). Abolitionist teaching involves the deconstruction of education systems while ensuring that the voices within the context are honored and included in those changes. Abolitionist teaching is not a single act of reform or a single change to the system; it is a calculated approach to deconstructing the educational survival complex. As Love (2019) warned, this form of teaching is not a series of tweaks to the system, but courageous efforts to pursue freedom. Abolitionist teaching challenges the notion that youth is a marginal player in the revolution, rather training educators to mobilize them. Abolitionist teaching is more than a change to the curriculum––it challenges school reform and action inside and outside the classroom. In this study, abolitionist teaching was a lens adopted by the pre-service and early-career teachers in order to explain the educational practices that harm Black and Brown students. Abolitionist teaching was a form of praxis leveraged by the self as the practitioner–scholar in order to provide pre-service science teachers with a lens through which to explore ways to enact change in their given schools and classrooms. Abolitionist teaching can also be used to predict the methods and practices seen in the early-career science teacher’s classroom because it specifically outlines how to teach, what tools to leverage, and how to leverage them.
This study was focused on the development of abolitionist science teachers who placed the mattering of students first. Mattering is the humanization of systems and its impact on the lived experiences of Black and Brown students. Mattering is concerned with creating new educational, political, economic, and community systems and structures for liberation (Love, 2019). In education, mattering is achieved through resistance to current structures that mar the experiences of Black and Brown students, and the establishment of new spaces that reaffirm their existence. Mattering is concerned with a quest for “... freedom, joy, restorative justice (restoring humanity, not just rules), and to matter to ourselves, our community, our family, and our country with the profound understanding that we must “demand the impossible” by refusing injustice and the disposability of dark children” (Love, 2019, p. 9). In this study, mattering was utilized to predict the early-career science teachers’ interactions with their students in the classroom. Through the inclusion of abolitionist teaching in the classroom, these teachers were expected to include mattering in their pedagogy and lesson plans. Mattering also predicts the decisions teachers make in the classroom in relation to the education of Black and Brown students. 
Abolitionist teaching is not a single act of reform or a single change to the system, rather it is a calculated approach to deconstructing the educational survival complex. Love (2019) examined the educational survival complex––the systems in education that are built on the suffering of Black and Brown students. This educational survival complex leaves students merely surviving in school, which mirrors their experiences once they enter society. This concept mirrors the prison industrial complex, built with the notion that Black people must be controlled. These children survive education rather than thrive through learning. Love (2019) described the educational survival complex as “Native American boarding schools, school segregation, English-only instruction, Brown v Board of Education, No Child Left Behind, school choice, charter schools, character education, Race to the Top” (p. 27). Each of these examples highlights the systemic approach to control through policies that mask themselves as reform efforts. The educational survival complex highlights how the American education system has failed Black and Brown students through marring systems of oppression. In Coates’ (2015) book, “Between the World and Me,” he explained that “The streets were not my only problem. If the streets shackled my right leg, the schools shackled my left. Fail to comprehend the streets, and you gave up your body now. But fail to comprehend the schools, and you gave up your body later” (p. 25). Black and Brown students’ education has been a cultural assimilation process––if students fail to assimilate and fit the norm, they cannot succeed. As Coates (2015) so eloquently stated, failure to comply with the standards set forth by traditional public schools means the very existence of Black and Brown students is threatened. The educational survival complex was introduced during teacher preparation to help the teachers locate their place in the education system. In the teacher preparation program, the educational survival complex explained a system in which Black and Brown students’ could maneuver. It helped the pre-service teachers to understand the histories that have created the suffering of Black and Brown students. 
Abolitionist teaching, as an emancipatory pedagogy, provides an avenue for examining the preparation of science teachers in the context of urban schools. Using this conceptual framework allowed me to challenge current models of teacher preparation that do not acknowledge the systemic and oppressive powers that hinder the success of Black students in the science classroom. 
[bookmark: _Toc131363899]Significance of the Study
The 2021NASEM report, “Changing Expectations for the K–12 Teacher Workforce,” states “There is no uniformly agreed upon means of determining the ‘quality’ of teachers, but there is long-standing evidence from a variety of settings that teacher qualifications are inequitably distributed with students of color and students living in poverty tending to be assigned to less experienced and less credentialed teachers” (p. 76). Quality, in terms of teacher experience, certification, and field, is significantly lower in schools that serve Black and Brown students. In the (2021) NASEM report, “Call to Action for Science Education: Building Opportunity for the Future,” the committee recommended that teachers who teach diverse populations in urban contexts must be prepared well enough to address the systemic oppression that leads to the suffering of Black and Brown students. This well-prepared science teacher workforce must be knowledgeable in their chosen content and well versed in pedagogies that promote success in children from diverse backgrounds and with various abilities. According to the NASEM (2021) report, pre-service and early-career science educators are missing opportunities to wrestle with pedagogies and take risks in the name of reform and equity in urban schools. Including emancipatory pedagogies and abolitionist teaching in teacher preparation removes the context in which teachers punish themselves and their students regarding science education, high-stakes testing, and the lack of resources. This approach to science teacher preparation allows teachers to locate themselves within the system of education and to begin to take the needed steps toward liberation for themselves and their students. An examination of Love’s (2019) educational survival complex presents a unique opportunity for early-career science teachers to start challenging and reflecting on their teaching practices concerning systems that harm Black and Brown students in the classroom. Through this reflection, teachers are offered an opportunity to continuously provide an equitable approach that may move the experiences of Black students in science classrooms toward positive transformation. This study presents a unique exploration of science teachers entering the teaching field, engaging with emancipatory pedagogies, and gaining experience in the classroom.
[bookmark: _Toc131363900]Researcher Positionality 
I identify as a Black woman science educator and critical scholar who is passionate about teaching and creating diverse and inclusive spaces. My parents immigrated to the United States from Rwanda and emphasized an Afrocentric pedagogical lens and support of public education. I situate myself as a practicing scientist who shares my knowledge with future scientists and citizens. I have served as a high school science teacher for the past six years and engage in out-of-school-time STEM programs. I currently serve as a high school administrator. My journey in this study’s research context began in 2020 when I served as a graduate teaching assistant. I facilitated readings and critical discussions on abolitionist teaching with this study’s participants as part of a secondary science course and an action research course for the science Master’s degree program at my institution. I position myself in this research context as an educator and researcher. Before beginning this work, I served in roles that allowed me a privileged glimpse into the psyche of novice science teachers. My positionality offers an in-depth perspective into the realities of entering the profession. 
My positionality in this study influenced what I chose to investigate (Grix, 2019; Malterud, 2001), how I conducted the research, the outcomes and results (Rowe, 2014). I have situated myself in this study as an educator and a researcher. Before beginning this work, I served in roles that allowed me to observe the development of early-career science teachers. My positionality offered a perspective on the realities of teachers as they entered the profession. As a graduate teaching assistant, I was allowed to have in-depth dialogue with this particular group of teachers, which offered a useful opportunity to become a participating member of their community. My role as a graduate teaching assistant shaped my RQs pertaining to the recruitment, preparation, and retention of science teachers. My interest in the experience of new science teachers prompted me to create a research design that authentically honored the voices of the teachers. 
In this study, I have employed reflexivity to help identify, construct, critique, and articulate my positionality (Holmes, 2020). I have used reflexivity to disclose who I am in this research context and my role in the lives of the research participants. Reflexivity includes a self-assessment by the researcher that presents the views that influenced the research design and the interpretation of the findings (Greenbank, 2003; May & Perry, 2017). The prologue at the beginning of this dissertation serves to illustrate how I arrived at this research and my goals at the beginning of this study. I drafted the prologue in order to disclose my true feelings upon entering the research context and what influenced my motivations for the study and research design. 
[bookmark: _Toc131363901]Delimitations 
In this study, only early-career science teachers participating in a fellowship program funded at an institution of higher education in an urban context were examined. The early-career teachers were selected from a second cohort of early-career science teachers. The study did not include early-career science teachers from the first cohort or the math teachers participating in the fellowship. The second cohort only included early-career science teachers of color; therefore, I did not examine the experiences of White educators that participated in the same fellowship program. This study was only focused on early-career science teachers’ experiences as STEM professionals, their coursework in the 2020–2021 academic year, and their first two years in the classroom. 
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As teachers face the road ahead in the classroom, numerous questions and feelings may cause them turmoil. I assumed, for this study, that through this entire process, the teachers would have synthesized the information involved in their learning experiences and be ready to share their thoughts. I also assumed that the emancipatory pedagogies and abolitionist teaching (Love, 2019) presented through the teacher preparation courses were being utilized in their professional development during the fellowship program and the early-career science teachers’ practices in the classroom. It was also assumed that the early-career science teachers included in this study understood the different components of abolitionist teaching and could connect its principles to their classrooms. I assumed the participants had applied the strategies constructed in the science teacher preparation program and had the tools to oppose oppressive practices. Based on these assumptions, the outcomes presented here suggest that the teachers had synthesized their training and were prepared to engage in conversations about emancipatory pedagogies and abolitionist teaching. 
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Chapter 1 contains a review of the literature concerning the urban context in which the teachers were prepared to work with Black and Brown students. It also contains an outline of the inequities in science education in the urban context and their effect on the career trajectories of Black and Brown students. There was then a description of the urban teacher shortage and science teacher preparation in relation to the achievement of Black and Brown students in the classroom. Finally, the problem, purpose, RQs, and conceptual framework that guided this study were introduced. 
A narrative inquiry (Clandinin & Connelly, 2000) methodology was used in this study to examine the experiences of early-career science teachers. Chapter 2 includes a literature review that examines the state of science education and teacher preparation, recruitment, and retention. Chapter 3 contains the methodology, methods, and tools used in the analysis. Chapter 4 houses this study’s narratives. Finally, Chapter 5 includes an interpretation of the themes, a discussion, implications, and concluding thoughts. 













[bookmark: _Toc131363904]CHAPTER 2: REVIEW OF THE LITERATURE 
This chapter contains the literature review that situated me within the context of the study and allowed for the construction of RQs that could examine science teacher recruitment, preparation, and retention, and the science education reform that could promote an equitable future for Black students. This literature review first addresses the state of science education and science education reform. Following that, teacher recruitment, the current models used to prepare pre-service teachers, and their retention were examined. Each of these components was assessed through a lens of science and the urban context. This chapter concludes with a summary connecting the components from the literature review and my research examining the experiences of novice science teachers.
[bookmark: _Toc131363905]History of Science Education
In the following literature review, I address the history of the science of education and the political nature of science reform. It begins with a historical glimpse into the political nature of education reform and, more specifically, science education reform. To address science education reform, I examined “A Framework for K–12 Science Education: Practices, Crosscutting Cutting Concepts,” “Next Generation Science Standards,” and the “Georgia Standards of Excellence Science Standards,” all of which were released in the last decade and were aimed at transforming science and engineering practices (SEPs). The goal of this component of the literature review was to capture how society has centered science education. It also captured the nuances and missed opportunities to address equity, and the root of inequity in science education. 
Science Education is Political 
In 1957, the Soviet launch of Sputnik 1 began the Space Race between the United States and the Soviet Union that would change the STEM education landscape. Due to the Cold War and continued tension between the United States and Russia, U.S. Americans became alarmed at the idea of foreign objects circling the planet. The launch of the satellite shook America’s confidence in its technological status, Americans viewing Sputnik as a challenge to the state of science and technology in the country (Stine, 2008). The launch catalyzed instant changes in the public’s perception of science education. Scientists, teachers, government officials, and politicians would begin looking for ways to fill the gap in relation to new technological advancements (Wissehr et al., 2011). 
The bulk of the science reform in this era focused on teacher and curriculum development  (Wissehr et al., 2011). The interest in teacher development was intended to prepare teachers to engage students in lessons that would enable them to construct and launch satellites. The American Association for the Advancement of Science (AAAS, 1957) published “Training for Secondary School Teachers of Mathematics and Science,” which demanded specialized training for teachers in science due to an immediate need for subject-matter expertise. It also addressed a severe teacher shortage in the science field for secondary students. Scientists became resources for improving education and curricula (Rudolph, 2002). Involvement and participation in science education became part of the development of participating individuals in U.S. democratic society (Wissehr et al., 2011). This period was known as the golden age of science education, and it sparked funding, in 1958, through the National Defense Education Act and the National Science Foundation (NSF), which allocated US$1 billion dollars to improving teaching and learning in foreign languages, science, and math (Lacey, 1966; Trowbridge & Bybee, 1996). These programs supplied teacher training in content and pedagogy, and provided stipends for summer programs and graduate credit. The post-Sputnik era emphasized observing, inferring, and experimenting in science education (Pringle, 2020). This era saw construction of foundation for reform documents, such as those from the National Research Council (NRC, 1996) and the National Science Education Standards (NSESs), both of which still inform science education reform. 
In 2002, the NCLB Act passed in both the U.S. House and Senate, which would change the landscape of federal control on curricula and accountability connected to funding (NCLB, 2002). In this study, the NCLB Act provides a context that explains the political nature of the educational survival complex, and its impact on Black and Brown students accessing science education in urban schools. The NCLB Act was a promise to close the achievement gap for all students, but especially students in low-income communities. The act focused on accountability measures for all students, determined through test scores, educational choices for all families, and the provision of highly qualified teachers. The NCLB Act required states to assess school achievement through the Adequate Yearly Progress program and to punish schools through sanctions and penalties should they fail to improve (Leithwood et al., 2010). About 67.9% of the identified schools were low performing and in urban communities serving Black families (Hurlburt et al., 2011). Science education was not included in the original implementation and rollout of the NCLB Act. The NCLB Act placed the responsibility of constructing standards in the hands of the states and failed to draft national science assessments and standards. The NCLB Act’s emphasis on accountability in languages, the arts, and math caused teachers and administrators to direct class time and resources to these classes solely in Grades 3 through 8 (Cole, 2006).
The high-stakes nature of NCLB led elementary school teachers to remove science and social studies from the regular school schedule. Lee and Luykx (2005) reported that principals in their schools directed them only to teach subjects included in the accountability measures, especially a couple of months before testing. Diamond and Spillane (2004) determined that science instruction was non-existent in high- and low-performing schools, with high-stakes testing taking priority. Worse yet, a national survey of the state of science and math education in 2000 (Weiss et al., 2001) found that only 25% of elementary teachers thought themselves qualified to teach science standards. This turn away from science and social studies in lower grades caused a rift in the years following NCLB. 
In his 2011 State of the Union address, President Barack Obama described the current state of education, society, technology, and economics as “our generation’s Sputnik moment” (Tomain, 2011, p. 1). We had again arrived at a time in history when other countries were outperforming the U.S. in education reform, innovation, and research. Countries like India and China were providing incentives to develop new technologies and support research incentives (Branscome, 2012). The mention of Sputnik in Obama’s address drew media attention back to education reform, especially in math and science. This address came on the heels of Obama’s education initiative, RTT, packaged within the American Recovery and Reinvestment Act (Boser, 2012). The RTT initiative promised to close achievement gaps across the country and increase college enrollment by recruiting highly qualified teachers, turning around low-performing schools, and constructing data systems to track student success. Like NCLB, RTT focused heavily on standardizing and test-based accountability (McGuinn, 2012). However, RTT deviated from the state-driven standards and required a national common core standard, high-stakes national testing, and a national curriculum. Obama’s RTT gained traction quickly in most states due to funds being allocated to the poorer states. One positive note in the construction of RTT was a revived interest in science education. This revived interest in science education led to a funding and reform interest geared at constructing national science curricula and standards, and RTT provided insight into the government’s renewed interest in, and funding of, science education. Like Sputnik, Obama’s address turned the country’s gaze toward the gaps in science education and prompted the construction of The Framework (NRC, 2012) and NGSSs. In the context of this study, RTT served as a political framework for re-engaging the country in science education. 
The Framework 
In 2012, the NRC published “A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas” (i.e., The Framework) to guide science education for all students. At its inception, The Framework addressed the need for a systematic and intentional emphasis on the process of science education rather than the content. The Framework grew out of the Benchmarks for Science Literacy, published by the AAAS (1993), and the NRC’s (1996) National Science Standards. The development of The Framework focused on guided research by scientists and education researchers (Donovan & Bransford, 2005). The Framework guided science teaching and learning and the construction of science standards nationally and within states, leaning away from the content needed to educate the public and leaning into scientific investigation.
In constructing The Framework, the NRC’s (2012) vision was to: (a) educate all students in science and engineering; and (b) provide fundamental knowledge for individuals who wanted to pursue careers in science, engineering, and technology. The Framework focused entirely on the accessibility of science to all students and therefore tackled the first vision in great length. It worked to tackle these visions by focusing on science education as a developmental progression to help students build their knowledge and abilities. The Framework involved a three-dimensional process that tied together: (a) SEPs; (b) crosscutting concepts (CCCs); and (c) disciplinary core ideas (DCIs). In the first dimension––SEPs––students were required to use models to investigate theories. The second dimension––CCCs––focused on disciplinary content and examined scientific practices across all subjects. The third dimension––DCIs––limited the breadth of information students had to obtain in the science discipline and allowed students to develop a strong understanding of a limited amount of scientific knowledge. 
The committee dedicated its time to equity by providing opportunities for learning science through engineering practices. This equity consisted of materials and adequately trained educators who would nurture and support the curiosity for science. The committee located inclusivity in the instructional techniques used to include a student’s background, support their learning and interests, and provide social interaction and opportunities for them to engage in science discourse (NRC, 2012). The Framework’s committee viewed SEPs as a positive pathway for including students from diverse communities who came from different backgrounds, spoke unique languages, and had other traditions. The Framework viewed science as dependent on cultural contexts, ideological dogma, human emotional needs, and value systems (Harding, 1998). Therefore, science should be allowed to develop through lived experiences (Barton, 2003). The Framework writers disproved the notion that Black and Brown students could not learn science. Instead, they highlighted the number of obstacles that hindered students from excelling, including low reading comprehension and difficulties with math. It was recognised that a student’s birth into a low socioeconomic class, belonging to a specific racial group or particular gender, or their national origin may have resulted in challenges related to opportunities and social resources associated with success in science. The Framework included an acknowledgment that the resource gap and gaps in opportunities to learn were the true causes of the achievement gap in science (NRC, 2012). It also included a recommendation that the National Science Standards must: (a) highlight rigorous goals appropriate for all students; and (b) make appropriate decisions relating to instructional time, equipment, materials, and teacher readiness for science instruction (NRC, 2012). To mobilize The Framework, the committee created a team to construct NGSSs to align with the goals of this science reform document. 
Next Generation Science Standards 
Following the construction of The Framework (for K–12 science education) by the National Academy of Sciences, a group of 41 writers and 26 lead states worked to construct the NGSSs (NRC, 2015). The standards underwent a series of reviews, including getting feedback from the National Science Teachers Association (NSTA) and two rounds of public comment. Achieve Inc. completed the development of the NGSS to outline The Framework’s goals. The NGSSs do not stand alone, but represent a partner document to The Framework (Pruitt, 2014).
The NGSSs required that science instruction include practice, content, and connection. These three components utilize the DCIs contained within The Framework and performance expectations (PEs). These PEs are used in state standards and appear globally in international science standards. They outline each science classroom’s goals and connect the three dimensions of science teaching and learning (NRC, 2012). The NGSSs, when used correctly, have the potential to apply science to students’ everyday lives using PEs and DCIs. The PEs blend the DCIs, SEPs, and CCCs (NRC, 2012). For instance, the PEs require students to develop or predict models, which are the goals of the NGSSs, instead of memorizing discrete science facts. The NGSSs highlight the expectation for students to engage in science instruction rather than see it as a curriculum (NRC, 2012). Instead, SEPs, DCI, and CCCs dictate the goals of each student as they complete their grade band. The Framework, from which the NGSSs emerged, utilized the word practice instead of skills to ensure the standards were pedagogical strategies (Pruitt, 2014). Reiser (2013) observed that using the NGSSs required teachers to shift away from data absorption. Instead, students were to begin to construct their explanations of phenomena by constructing models. 
Appendix D of the NGSSs featured a diversity component titled, “All Standards, All Students: Making the Next Generation Science Standards Accessible to All Students” (NRC, 2012, p. 25). Appendix D included seven case studies highlighting classroom teachers’ tools for making science accessible to all students. The case studies aimed to ensure they addressed the four accountability groups discussed in NCLB (NRC, 2012) and provided equitable examples of educators engaging with students in impactful ways. The drafters of Appendix D and the NGSSs examined all identified groups’ needs in order to identify specific learning opportunities and challenges. The case studies include the following groups: (a) the economically disadvantaged; (b) students from major racial and ethnic groups; (c) students with disabilities; (d) students with limited English proficiency' (e) gender; (f) students in alternative education programs; and (g) gifted and talented students (NRC, 2012). The Diversity and Equity Team openly acknowledged that each group was not homogeneous and that the classroom strategies used for one student may not work for another (NRC, 2012). They also acknowledged that individuals in one group might have overlapping demographics that could impact their science achievement. The case study regarding race and ethnicity examined how teachers could include students’ racial differences in the classroom. In the case study, the teacher’s classroom discussions included a unit on the Nigerian ecosystem and oil rigs, which illustrated how students might examine scientific questions globally (NRC, 2012). Each case was drafted in the same manner, highlighting lessons and classroom conversations that honored diversity in the classroom. The Framework and NGSSs are not federally mandated reform documents, but act as tools to direct the construction of state documents that provide science literacy for all students.  
Georgia Science Standards of Excellence 
The context of this study was situated in Georgia, and therefore my literature review included the Georgia (science) Standards of Excellence (GSEs). Although Georgia was one of the lead states involved in constructing the NGSSs, Project 2061’s “Benchmarks for Science Literacy” and “A Framework for K–12 Science Education” were used to build the 2016 GSEs (Georgia Department of Education, 2016). The Framework guided the standards, including the DCIs and CCCs, allowing vertical teaching for K–12. Furthermore, the standards ensured students engaged in the SEPs that connected different disciplines. Although the organization of the GSEs differs from the NGSSs, the language is similar when addressing science practices. 
Before the GSEs, the state utilized the Georgia Performance Standards (GPSs) that mirrored common core state standards. The GPSs were constructed in 2006 after the federally mandated state testing through NCLB (Moore, 2005). While the GSEs required students to obtain, evaluate, and communicate information to assist in analyzing data and theories, the GPSs asked students to demonstrate the application of, and identify and understand, scientific content. The GPSs are grounded in two categories––co-requisites and content and characteristics in science learning (GPSs, 2006). A significant difference between the GPSs and GSEs was the inclusion of scientific inquiry throughout each standard. For instance, the first GPS had students demonstrate an application of scientific methods. The GSEs required students to continuously engage with scientific methods and inquiry through SEPs. Through the GSEs, teachers were expected to engage students in planning and carrying out investigations across all DCIs. Therefore, the students got to continuously engage in science practice in all grades in the GSEs.
Summary 
My review of the science reform documents and their implications in public schools illustrates the impact politics have on education. Presidential education reform documents have impacted the construction of science reform documents, which have dictated how and what was being taught in science classrooms. Current science reform documents need to include race and cultural implications, and provide areas that address the concept of teacher preparation to enact change in science classrooms. The science documents have not addressed how teachers should engage Black and Brown students in science. There are also missing implications in The Framework and NGSSs in terms of addressing the needs of Black and Brown students in urban schools. These reform documents have not provided a space for teachers to connect science instruction to the lived experiences of Black and Brown students. In the next portion of the literature review, I highlight recruitment, preparation, and retention efforts regarding science education and urban schools in addressing inequities in urban contexts. 
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I investigate teacher recruitment, preparation, and retention in the following literature review, providing examples of successful and current models surrounding each part and missing links to, or implications not addressed in, the existing literature. As stated before, the literature review focuses on the urban context of the recruitment, preparation, and retention of science educators. 
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Recruiting and retaining highly qualified and effective teachers must be at the forefront of all education reform efforts. Teacher experience, preparation, certification, and academic background signify effectiveness in the classroom (Darling-Hammond, 2010; Darling-Hammond et al., 2009; Wilson et al., 2007). Education reform has focused on increasing student achievement by evaluating teacher quality. This research has illuminated what education researchers have been proclaiming for years––that teachers make a difference in students’ academic success (Darling-Hammond & Youngs, 2002; Ferguson, 1991; Sanders & Rivers, 1996). Education reform has, in the last decade, focused on teacher quality due to NCLB, which measured student achievement through an Adequate Yearly Progress report and mandated that students have highly qualified teachers in the core subjects (NCLB, 2002). More importantly, the law required states to report the number of underqualified teachers, especially those serving minority students. The federal government recommended that districts use Title 1 and Title 2 dollars to hire and train highly qualified teachers using strategies such as merit pay, signing bonuses, new-teacher induction programs, professional development, and alternative certification opportunities (Berry, 2004). Teacher education concerning pedagogy and practice was not a top priority in naming the qualities of a qualified teacher. The U.S. Department of Education (2012) studied teacher recruitment and retention and found that the problem was not teacher pay, but lower opportunity costs when entering the profession. 
The U.S. teacher recruitment issue has persisted since the 1980s (Wronowski, 2018). Teacher recruitment issues are at the mercy of the economic system. In 2012, the U.S. Department of Education reported 90,000 fewer teachers than four years earlier, in 2008 (Mucher, 2015). The New Teacher Project (2012) found that only 53% of the teachers who increased student achievement in six months remained in the classroom after five years. The same study showed that 28% of teachers relocated to a new school within five years. In April 2021, Buttner (2021) interviewed 1,200 schools and found that two out of every three were experiencing a teacher shortage. The teacher shortage was about 75% in urban districts and 65% in rural communities (Buttner, 2021). Teachers who left reported it was due to leadership in their respective schools (Amrein-Beardsley, 2012; Berry et al., 2008; Ingersoll & May, 2012). Another study, by the Southeast Center for Teaching Quality (2002), reported that quality teachers stayed in the classroom due to effective principals and in schools with supportive colleagues. This literature review examines the current recruitment and retention of teachers, and the alternative certification programs used to locate and support them. It also includes examples of induction and residency programs that help teachers once they have entered the classroom. Finally, each component will focus on science teachers and efforts in urban contexts. 
Teacher Incentives
Schools and districts can afford to pay and hire well-prepared, talented teachers (Berry, 2004). There is a positive correlation between student achievement and teacher pay (Ferguson, 1991; Greenwald et al., 1996). Podgursky (2001) noted, however, that the single-salary schedule found in most public-school districts harms the recruitment and retention of talented teachers. Studies have identified the negative impacts of recruiting and retaining teachers in hard-to-staff schools, but has yet to find a way to attract teachers (Clotfelter et al., 2008). Ingersoll (2001) conducted a study that examined professionals leaving the profession, finding that teachers left due to low salaries, and a lack of student motivation, teacher influence on school decisions, student discipline, and administrative support. Sack (2002) outlined the Teaching as a Priority program, which began in 2002 in California as a $98 million program to offer bonuses and incentives to recruit and retain certified teachers in hard-to-staff, low-performing schools. Between 1998 and 1999, Massachusetts launched a program to recruit teachers through a $60-million endowment to attract 500 teachers through signing bonuses, which resulted in only 200 highly qualified teachers being recruited (Berry, 2004). The incentive efforts in California and Massachusetts failed to staff the many vacancies around the two states. 
Recruitment Models 
Recruitment practices seek out individuals with high academic achievement on standardized tests, high undergraduate GPAs, and graduates of competitive institutions (Wronowski, 2018). Researchers have mostly yet to find a correlation between teacher effectiveness and the current recruitment variables in order to locate highly qualified teaching candidates (Haberman, 2012; Ronfeldt et al., 2016). Models like the one utilized by Teach for America (TFA) also use academic achievement coupled with leadership and commitment in order to recruit candidates. Studies have shown that teaching candidates with the highest entrance examination scores and under 25 years of age were most likely to leave the classroom (Wronowski, 2018). These are the candidates traditionally chosen for TFA and similar programs. 
The Teacher Education Assistance for College and Higher Education (TEACH) program grants institutions monetary support for individuals who commit to teaching after graduation. As of 2010, there were 935 active TEACH grant institutions nationally (Myers-Wright, 2013). These schools also contained veteran teachers who were experts in their content area and willing to mentor new educators. In addition, more than half of the states offered scholarships or forgiveness loans to teachers who would commit to a given time in the classroom (Southeast Center for Teaching Quality, 2002). Of the 27 states offering these programs, only 11 aimed to recruit high-performing teachers and only 10 targeted hard-to-staff schools. 
The South Carolina Teacher Cadet Program has attracted more than 20,000 students through high school–based efforts. Students enrolled in this program take a year-long course that includes child development and offers college credit. Of the 20,000 recruits, only 10% currently teach in South Carolina’s public schools. 
The North Carolina Teaching Fellows program began in 1986 and provided 400 high school students with a $6,500 annual scholarship (Berry, 2004). After committing to enter the teaching profession, these students received a scholarship and had to remain in a North Carolina classroom. 
Grow Your Own programs, founded more recently, were aimed at supporting the teacher crisis and improving the racial and linguistic diversity of the teaching workforce (Swanson, 2011). These programs partner with educator preparation programs, school districts, and community organizations in order to recruit teachers from within the school community. The Grow Your Own programs offer financial support, mentoring, and the promise of a job upon graduation. The programs vary in each state, but work to recruit students in high school through career pathways or in college through grants and recruitment.
Science Teacher Recruitment
Numerous researchers have reported on the shortage of science and math teachers, especially in high-needs areas that support Black and Brown students (Allen, 2005; NASEM, 2010). The loss of STEM teachers from high-needs schools and urban contexts due to teacher attrition and turnover has negatively affected student success. The data indicate that 40 states, including Washington, DC, have reported a science teacher shortage, with 42 states reporting a shortage in math teachers (Dee & Goldhaber, 2017). Another report has found that undergraduates with science and math degrees are most likely to leave the teaching profession (Borman & Dowling, 2008; Guarino et al., 2006). This high teacher attrition has a negative consequence because the teachers are not seeing the students they serve (Spradlin & Prendergast, 2006). 
Due to the national urgency to hire math and science teachers, federal and state programs have offered loan forgiveness, scholarships, and NSF initiatives, such as the Collaborative for Excellence in Teacher Preparation program (Clewell & Forcier, 2001). National initiatives have examined efforts to provide curriculum development, recruitment, and induction support for math and science teachers. Luft et al. (2011) advocated for a comprehensive and strategic recruitment strategy that: (a) aligned with the philosophy of the teacher education program, and thus included opportunities for reflection on the enterprise of science teaching and learning; (b) included purposeful experiences that allowed a candidate to engage in actual science teaching; and (c) would be situated in the selection and programming being based on the prior experiences of the potential teacher. Science teacher recruitment is often incentive-based, with little science teaching and learning training required. Luft et al. (2011) also recommended that recruitment operate during the pre-service teaching experience, allowing opportunities for engagement in the classroom. These experiences allow teachers to critically examine their beliefs and knowledge concerning science teaching. 
The Robert Noyce Scholarship program (T4), funded by the NSF, was aimed at attracting STEM majors who were willing to transition into a career in education in order to help authentic teacher recruitment to provide knowledgeable candidates (Hubbard et al., 2015). The organizers visited 20 college-level science and math classrooms to discuss the importance of a career in teaching. The recruitment team included high school science teachers, college faculty, and current students. The potential recruits participated in a STEM Master Teacher Job Shadow program, which allowed them to experience an authentic science and math classroom. The recruits kept a journal during the process to help synthesize the positive and negative aspects of the profession. The program also offered STEM outreach for high school–aged students through a National Aeronautics and Space Administration outreach program, with a STEM Day showcasing several possible STEM careers (Hubbard et al., 2015). The T4 recruiting program was successful due to the funding and the time used to recruit STEM professionals. The T4 recruits who dedicated four years to STEM teaching received a $30,000 scholarship, mentoring, and a three-year induction experience while in service (Hubbard et al., 2015). 
Worsham et al. (2014) examined the effectiveness of paid summer internships in informal science spaces for STEM majors in their first and second years in college. This program functioned as a pathway into science teaching. The STEM majors completed the 10-week internships at science museums and nature centers, and participated in seminars throughout the summer. The authors found the 10-week experience to be unsuccessful, however, due to the intentions of the individuals and their lack of determination to become science teachers (Worsham et al., 2014). The STEM majors reported that the informal sites needed to mirror their future classroom settings. The team recommended proper screening methods to select STEM majors who intended to become teachers. Tomanek and Cummings (2000) examined teacher recruitment through formal science teaching internships in which STEM majors spent 10 hours per week in traditional high school settings. The research team found that only three of the 15 participants were committed to entering the teaching profession. Tomanek and Cummings (2000) found that the three participants who had chosen to become teachers had had positive experiences in their interactions with the students and other teachers and could see themselves as teachers, which made them want to enter the profession. The participants who did not enter the domain were nervous about classroom management and the lack of professionalism in education. Both recruiting processes concluded that recruitment efforts must ensure that accepted candidates genuinely want to enter the teaching profession.  
Alternative Routes for Certification
Alternative routes to professional teaching certification include different preparation programs, such as temporary certification, work-based programs, emergency certification, and private alternative certification pathways (NRC, 2010). Traditional programs for certification include educationally based teacher preparation through institutions. These alternative pathway programs are important and practical resolutions to the teacher shortages across the country (Boyd et al., 2007; Clewell & Forcier, 2000), especially in science and math classrooms and in urban communities (Clewell & Forcier, 2000). Districts have to hire teachers outside the content areas to fill the roles in math and science classrooms. This process goes against the NCLB rules concerning highly qualified teachers. Clewell and Forcier (2000) found that about 25% of all math teachers needed to be certified in the content area. About 30% of all teachers had participated in alternative pathway programs (Feistritzer & Chester, 2002). The alternative pathway programs attract individuals who did not major in education, but who want to become educators post-graduation. These teachers are sometimes career changers interested in joining the teaching force. The more than 130 alternative certification programs across the country vary in the selection of participants, the rigor of their content, and the intensity and duration of the program (NRC, 2010).
Walsh and Jacobs (2007) studied the characteristics of alternative certification programs and located four indicators that determine quality: (a) academic selectivity; (b) strong subject-matter knowledge; (c) a streamlined and practical sequence; and (d) intensive new teacher support. Academic selectivity related to the candidate’s success based on college-level indicators, such as standardized tests and GPA scores. Strong subject-matter knowledge was the candidate’s ability to demonstrate content knowledge in the classroom. The streamlining and practical sequence involved the method of delivering coursework to assist teachers in the classroom. Traditionally, teachers undertaking the alternative certification route did Master’s level coursework in the summer, followed by obtaining some student teaching experience. Some teachers began teaching following the summer experience, after completing their Master’s degree. Walsh and Jacobs (2007) documented that students in alternative route programs were more immersed in education courses than those who were not on such programs. These teachers took more classes while in the classroom. Walsh and Jacobs (2007) found that alternative route programs worked to mirror traditional certification programs, offering a more lenient way of obtaining certification, while traditional licenses offered stricter protocols. Finally, intensive new teacher support included a pre-service experience or mentoring through the university or school district. Walsh and Jacobs (2007) studied 49 alternative certification programs bearing these qualities in mind. They found that 70% of the programs were connected to universities, while 30% were run through school districts or were private programs, such as TFA. They also discovered that, of the 49 alternative certification pathways examined, the mentors had little to no contact with the trainees. None of the 49 programs met all four quality indicators.
Constantine et al. (2009) determined that there was no significant difference between alternative route educators and traditionally prepared teachers in their grasp of content knowledge. Previous research has documented that teachers who received alternative certification had students who performed the same or better than students who had traditionally trained educators (Boyd et al., 2007 Kane et al., 2006). Plumer (2010), however, found that alternative certification programs provided mixed conclusions concerning student achievement. Alternative certification programs need more research, especially concerning the science and math courses and in terms of comparing the programs..
New Jersey was the first state to create an alternative route to teacher certification programs. Researchers have reported a significant increase in teacher recruitment in the state since the 1980s (Zeichner & Paige, 2007). Allen (2004) regarded this certification as allowing teachers to enter the classroom and receive training while in the school. As a result, the New Teacher Project and the New York City Department of Education partnered up to begin the New York City Teaching Fellows (NYCTF) program as an alternative certification program (Boyd et al., 2006; NYCTF, 2008). This program seeks out professionals on different career paths to fill the shortages in New York City’s public schools. Before 2003, New York had allowed individuals to seek emergency licenses to fill teaching vacancies. Since its inception in 2000, the NYCTF program has grown significantly, making up 33% of the teacher workforce in New York by 2005 (Boyd et al., 2006). It is the most extensive alternative certification program in the state (Kane et al., 2006).
Teach for America, founded in 1990, was founded as an alternative certification program to seek out newly graduated individuals from elite schools to teach in low-income schools. It was founded by Wendy Kopp––a Princeton graduate looking for something to do after graduation. Kopp reached out to the highest-ranking schools to ask about graduates interested in education and an opportunity to gain experience in the classroom. This program was modeled after the Peace Corps, and even has a partnership with AmeriCorps to provide loan forgiveness. The program partners with universities to offer Master’s degrees in education, funded by AmeriCorps. The success of teachers within TFA has garnered mixed reviews, with some studies documenting lower success with uncertified teachers, which includes TFA teachers (Darling-Hammond et al., 2005; Laczko-Kerr & Berliner, 2002). Darling-Hammond et al. (2000) found that TFA teachers with two or three years of experience, and who had completed a Master’s degree, were just as successful as fully certified teachers. Xu et al. (2008) focused on secondary math and science teachers, finding that TFA teachers were more successful than uncertified teachers. Researchers have claimed that TFA teachers were more successful because they could provide a content-specific experience that increased student achievement (Darling-Hammond et al., 2000). The NYCTF program and TFA both offered programs of different lengths within the academic year (Evans, 2011). However, while TFA offered year-round courses, the NYCTF program only provided a single semester of courses, although both covered the same amount of material.
A study examining programs like TFA that selected only high-achieving participants noted that student achievement was no different to that of students taught by traditionally certified teachers (Darling-Hammond, 2009). Darling-Hammond (2009) cited the Mathematica study as proof that teachers on alternative pathways to certification were successful, and could stand as models for recruiting teachers through this route. When asked about the conclusions drawn from this study, Darling-Hammond (2009) concluded that teachers from alternate route programs with intense coursework would be more successful than those who did not participate in meaningful experiences. This conclusion argues that any route to certification can be successful if there is sufficient teacher-education training for those teachers entering the field. 
Sass (2008) conducted an alternate route research study, revealing that elementary school teachers who participated in these programs had more substantial pre-service qualifications than those certified through traditional education programs. There was no empirical difference between class management and effectiveness compared to the teachers with experience in teacher education at the collegiate level. Sass (2008) concluded that success in the classroom was marked by an innate ability to teach. Teachers determined to teach before their post-secondary education were more committed to the profession. Due to a lack of data for comparing the two different routes for certification, Sass (2008) could not determine the actual effectiveness of the different pathways, but concluded that there needed to be more than alternative routes to prepare individuals for the classroom. Teaching Fellows who joined the program mid-career and participated in teacher preparation coursework were more successful and had higher student achievement.
In Georgia, Gerson (2002) examined the retention rate of alternative certification programs compared to traditional programs in an urban setting and found little difference, but with mentoring being the one significant difference between the two components. MacIver and Vaughn (2007) conducted a similar study in Baltimore in an urban school district. They found that alternatively certified teachers remained in the classroom longer than those in traditional programs or those who had acquired a provisional license. Finally, Humphrey and Wechsler (2007) conducted a case study in which teachers were interviewed at the beginning of their careers and then again at the end of the first year, discovering that external practices, such as teacher education programs, the context of the school, and the candidate’s ability, affected the teachers’ success. This study concluded that the route of certification and preparation did not affect teacher success, but the conditions of their preparation and experience did. 
Summary 
In this literature review, I examined teacher recruitment through different models, identifying the practices that have been successful across different states and programs. Investigation of these models across different states and institutions has highlighted program inconsistencies. Due to a lack of funding of, and research on, such models, many recruitment models have yet to significantly impact teacher retention. I also looked into the programs working to recruit science teachers and found that more data was needed to shed light on how the programs helped to decrease the need for recruitment. Finally, alternative certification models have been described as part of the model to recruit highly qualified teachers. The alternative certification models provide insights into the models currently being used to recruit career-changing individuals looking to become teachers. One meaningful connection that needs to be added to the research is how to increase the effectiveness of alternative certification teachers and prepare them for the classroom. Although the research has centered around teacher shortage and retention strategies, there needs to be more research into how the current models are working to increase retention. Ultimately, there is a need for more programs across different institutions and states. The next section of the literature review focuses on teacher preparation and the limited research surrounding the preparation of science teachers, especially those in urban contexts.  
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Teacher Preparation Programs
Federal and state education reformers are adopting teacher training and preparation programs to improve pre-service teacher achievement. More specifically, policymakers are interested in financing college tuition to enhance the recruitment of teacher preparation programs (Aldeman et al., 2011; Henry et al., 2011; U.S. Department of Education, 2012). The proposal included the U.S. Department of Education redirecting funds away from the TEACH grant program to universities that successfully graduate effective teachers (U.S. Department of Education, 2011). In their RTT applications, 31 states included teacher preparation programs as their plan to increase student achievement (Aldeman et al., 2011). An assessment of the current teacher preparation programs highlighted differences in the quality of training across the institutions. Goldhaber and Cowan (2014) focused on numerous studies that concluded that teacher preparation programs directly correlate with student test scores. Most studies have examined differences in retention rates by comparing alternative and traditional certification pathways (Boyd et al., 2008). However, few studies have examined teacher preparation programs (Goldhaber & Cowan, 2014). 
Goldhaber and Cowan (2014) used Washington state data to study the teacher labor market over 22 years across 20 programs, focusing on the attrition of students in the workforce and the likelihood of teachers leaving the classroom. The researchers documented the differences across the programs, including the teachers elected, the faculty, curriculum, internship experiences, and placement (Goldhaber & Cowan, 2014). Multiple studies have used value-added methods to analyze the differences across teacher preparation programs (Boyd et al., 2008; Gansle et al., 2012; Goldhaber et al., 2013; Koedel et al., 2015; Mihaly et al., 2013; Plecki et al., 2012). The mobility of students across programs has been linked to many factors, including the selection process of prospective teachers, the curriculum and the faculty constructing the curriculum, and the placement of teachers into the best-fitting schools. Researchers have found that teacher preparation programs have curricula that support teacher retention, but the overall success of the teachers is due to the appropriate selection of those potential teachers for admission to the programs (Boyd et al., 2007; Goldhaber et al., 2011). Goldhaber and Cowan (2014) weighed the programs’ curricula and selection against attrition rates and teaching training, concluding that education policymakers should base the success of teacher preparation programs on something other than student achievement.  
Teacher Preparation Programs in Urban Contexts 
Sleeter and Owuor (2011) investigated pre-service teacher preparation and multicultural education to help educators construct relationships with students from diverse backgrounds. By including multicultural education in teacher preparation programs, it can be ensured that teachers help students make the connection between home and school. Sleeter and Owuor (2011) use Gay’s (2010) culturally responsive teaching as a tool in urban school reform. This process involves teachers receiving the proper training to construct caring relationships with students from marginalized communities. Bryk et al. (2010) studied 22 elementary schools in Chicago, discovering that one of the successes of school reform included teachers’ cross-cultural competencies increasing student achievement. This cross-cultural competency enabled engagement with communities and families, allowing culture into the classroom and the offer of student-centered lessons. Bryk et al. (2010) reported that students were more engaged in their lessons when the teachers were more interested in the content. This meaning was only found when the teachers understood the cultural and, in most cases, racial components of the students’ lives. Zirkel (2008) found that cooperative learning and learning within communities could improve student achievement by ensuring the building of student–student relationships across differences, whether those be race, gender, or ability (Cohen & Lotan, 2004; Gillies & Ashman, 2000; Johnson et al., 1983). 
Hollins and Guzman (2005) examined 101 studies published between 1980 and 2002 and found two themes: (a) pre-service teachers’ attitudes, beliefs, predispositions, and prior experiences with diverse groups; and (b) the impact of approaches to preparing teachers for diversity. Sleeter (2008) reviewed research on White pre-service teachers, revealing that there was a lack of training on race and racism and how it affects the American education system. These teachers did not understand how race affected resources or that there were oppressive structures that hindered school achievement in Black and Brown students. Sleeter and Owuor (2011) argued that White privilege, sexism, and racism had to be discussed in teacher preparation in order to improve student achievement. Unfortunately, the studies reviewed by Hollins and Guzman (2005) showed that teacher preparation programs that included these discussions had little to no effect on teachers’ understanding of diversity or equity in pedagogies. Classes addressing issues of race, diversity, and multicultural pedagogies often formed only a small part of teacher preparation programs, offering little opportunity for pre-service teachers to synthesize and apply their understanding. The research found that teacher-educators need assistance in getting pre-service teachers to apply what they learn from these courses in the classroom. 
Barnes (2006) studied 24 pre-service teachers working on teaching reading in an urban elementary school. The teachers participated in field experiences with minority students, after which these teachers reported having a more positive view of Black and Brown student achievement than previously. They understood they had to nurture this achievement through individualized attention and love, reinforced through positive verbal feedback (Barnes, 2006). How their perception changed was due to their infield preparation. The teachers participated in an intensive four-week planning meeting with a professor and graduate research assistant during which they engaged in: (a) discussions around culture and linguistic differences; (b) designing lessons that incorporated children’s literature and culturally relevant strategies; and (c) microteaching to practice their teaching skills with diverse students (Barnes, 2006). These activities ensured that the pre-service teachers understood how sociocultural experiences might impact their students’ achievement and development. Researchers have found that pre-service teachers who engage in multicultural teacher preparation courses and field experiences embrace the opportunity to construct a self-reflective approach to engaging with diverse learners (Barnes, 2006). Such programs ensure that teachers receive more than one course highlighting the implications of teaching Black and Brown students. Barnes’ (2006) research showed the advantage of foregrounding a multicultural lens that ensures pre-service teachers have guidance for working with students of color. 
A study by Siwatu et al. (2009) evaluated 104 pre-service teachers engaging in culturally responsive teaching using a self-efficacy instrument. The study revealed that the teachers that completed two courses on cultural diversity felt capable of building relationships and leveraging student interest so as to construct a sense of belonging in the classroom. Similar to Barnes’s (2006) study, Siwatu et al. (2009) found that pre-service teachers who engaged in more than one course that foregrounded culturally responsive teaching also had higher achievement with Black and Brown students. This finding implies that universities must begin including more than one critical or multicultural course in their programs to ensure that the teachers are prepared to work with racially and culturally diverse students.  
Agee (2004) examined the experiences of a novice Black high school English teacher and their use of multicultural literature in the curriculum. The teacher’s efforts increased the students’ understanding of race and culture and the differences among themselves in their own classroom. This study exemplified the impact on the curriculum of teachers being prepared to incorporate culture into their lessons. A teacher’s willingness to include culture in their lessons increases students’ success on the course. 
Two novice English teachers, who successfully incorporated multicultural literature connected to their students’ real-life experiences into their lesson plans, were studied during their first four years of teaching by McNeal (2005). Although the teachers found it hard to engage in this work due to outside pressures, they realized that the multicultural components of their lessons addressed their students’ challenges and set high expectations for them. McNeal’s (2005) study is an example of the pressure and fears teachers feel in the classroom when including and incorporating multicultural pedagogies. In addition, the study illustrated the all too real implications of fighting against a monolithic curriculum.
Athanases and Oliveira (2008) followed 38 graduates after they had completed a certification program in order to document how these teachers advocated for equity in their respective classrooms. They found that only about 50% of the participants included advocacy activities that reached beyond the classroom and into the community that challenged mandated instructional materials and testing conditions that affected disadvantaged students with special needs. Athansases and Oliveira’s (2008) study illustrated the impact of teachers who are ready to work in their classroom and the community toward equity for all students. The study also highlighted a reality in which not all teachers who participate in justice-centered programs go on to work in community with their students, which stresses the impact of training teachers who are only half ready to engage in critical work within their school and community. 
Collectively these ideas reflect urban teacher preparation models working to develop teachers ready to construct caring environments for Black and Brown students. The methods used in the teacher preparation programs included learning within communities, further multicultural courses, and field experiences with an urban context. Each study highlighted teacher preparation programs that ventured outside traditional, content-heavy preparation models. 
Science Teacher Preparation Programs 
The NSES and NSTA share a vision for science teacher preparation that includes demonstrating competencies that support science education (NRC, 1996). These science teachers must not only know how to plan lessons, but also need to have a strong understanding of the content and be able to engage their students in science inquiry and science issues. The research has been limited to the teacher preparation program structure and successful participation in science preparation programs. More specifically, researchers have turned their focus toward the integration of STEM. Induction support is now the leading research topic in the retention and preparation of science teachers. 
Science Methods Courses 
Teacher education curricula have historically been divided between foundation and method courses (Grossman et al., 2009). Foundation courses provide disciplinary knowledge, whereas methods courses include subject matter, classroom management, and assessment (Grossman et al., 2009). Methods courses offer opportunities for teachers to practice the tools while learning how to enact such practices in the classroom. Science methods courses provide a content-specific context. Most science teacher preparation programs across the country are required to provide general methods courses, but many are also required to specify the science content (Stedman & Dowling, 1982). The NSTA’s (2003) standards for science teacher preparation tackle methods courses and recommend that programs require at least three semester credits. These methods courses must accommodate both elementary and secondary teachers and provide inquiry-led investigations (NSTA, 2003). The content-specific science methods course is the only opportunity for blending pedagogy and science (Uken, 1983), providing a foundation for the professional development of both instruction and pedagogy (Anderson, 1997). Science methods courses should focus on the content and the development of those teachers prepared to drive individual professional development. Anderson (1994, 1995, 1996) created a list of recommendations concerning the construction of successful science methods courses. The list is not meant for independent techniques, instead being intended to be implemented in a systemic context. The recommendations, therefore, must be applied in a way that fits the needs of the teachers and the program. 
Methods Course Recommendations (Anderson 1994, 1995, 1996)
1.  The science methods course should be conceptualized as a foundation for a career-long process of teacher learning. 
2.  The science methods course should be operated on the principle that students take responsibility for directing their own learning. 
3.  The science methods course should cause students to reflect upon reassessing the values and beliefs they hold with respect to science learning and teaching. 
4. The science methods course should involve a considerable amount of student work that is done in the context of school science classes.
5. The science methods course should involve a large amount of student work that is done in collaboration with other students. 
6. The science methods course should give the students a major role in organizing and directing their own work. 
7. The science methods course should provide students with work to do that is connected to science classroom events, that challenges their values and beliefs, and involves collaboration with others. 
No modern research has highlighted the success of science methods courses, or the success of the recommendations given in the list, due to their varied implementation. There needs to be more analysis of the implementation of successful science methods courses.
Summary 
My review of the teacher preparation literature highlighted the variability of the program characteristics seen across the country and also the importance of selecting suitable candidates. Teacher preparation programs need to focus on recruiting pre-service teachers and providing a curriculum that honors the lived experiences of Black and Brown students. The urban teacher preparation programs each pinpointed an essential connection across successful programs––the inclusion of more than one multicultural course in the program of study. Several studies noted an improvement in academic success when taught by teachers who engaged in critical conversations about race and culture in the context of urban teacher preparation programs. There was discussion concerning the efforts to train teachers in urban contexts and innovative ways so as to provide context-specific opportunities. The training of teachers in the urban context is currently undergoing development to ensure that those teachers are providing spaces that honor the identities of Black and Brown students. It was also apparent that there is limited data surrounding science teacher preparation and the efforts to reform science methods courses. Science teacher preparation programs are working to create models that acknowledge race and include critical pedagogies. Science reform documents need to follow suit and recognize the importance of including race and its implications in teacher preparation. Finally, it is important for methods courses to be included in teacher preparation programs and, more specifically, science teacher preparation. The study that forms this dissertation was focused on the importance of methods courses and their implication on the development of competent teachers. From this review, it is clear that more-recent and consistent data needs to be gathered pertaining to teacher preparation and methods courses. 
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Induction-Level Support
Research has shown that public schools currently need help retaining novice teachers (Warsame & Valles, 2018). The blame for this crisis is often leveled at teacher preparation programs and the lack of support for new teachers (Podolsky et al., 2016). Ingersoll and Smith (2004) conducted a national study that reported that the most valuable activities for supporting new teachers were induction activities that helped the new teachers gain content knowledge, provided mentors in the specific content area, and offered collaborative opportunities and networks to support teacher development. Teacher participation in induction programs grew from 40% in 1990 to 80% in 2000. As of 2003, 30 states offered induction support, 28 required one year of mentorship, and 16 provided financial support for new teachers’ mentorship programs annually (Education Counts database, 2005). Induction programs range from one-day workshops, teacher learning networks, a series of classes, mentorship, and several combinations of each option (Villiani, 2002). Each induction program’s length varies in duration (from one to three years) and in the depth of each component (Barnett et al., 2002). Although the duration of the programs vary on a district to university level, the research shows that comprehensive induction models are the most effective and support teacher development in the first three years of their career (Bartell, 2005; Villar & Strong, 2007). The inclusion of such programs must be supported by states and districts, and there must be a willingness to develop and support new teachers, especially those in low-performing schools that house several novice teachers (Clotfelter et al., 2008; Lankford et al., 2002). Researchers have been investigating university partnerships for constructing and implementing induction-level support for beginner teachers, especially those in low-income schools (Bastian & Marks, 2017). Numerous studies have shown that connections between universities and school districts can benefit the performance and retention of novice teachers by providing research-based resources and independent mentors (Colbert & Wolff, 1992; Desimone et al., 2014; Feiman-Nemser et al., 2000; Stanulis & Floden, 2009). The continued connection between universities and districts presents an organic transition from college to the school setting. Smith (2007) reported concern about the lack of success of teacher preparation programs, and that subsequent induction programs were not emerging in the teacher’s school context or did not have the requisite heft to be able to change the school culture. Unfortunately, universities cannot mandate that novice teachers participate in induction programs that are only impactful when the participants genuinely engage in the activities they offer (Fletcher et al., 2008; Ingersoll & Strong, 2011; Rockoff, 2008). 
Stanulis and Floden (2009) found that new teachers who participated in intensive mentoring induction programs received higher instruction and content knowledge scores, and better classroom atmosphere, management, student achievement, and engagement scores. These teachers engaged in programs that provided intensive induction support through mentorship. Glazerman et al. (2008) reported little to no variation between participation in a one-year district induction program and a comprehensive induction program. Participation in either one of the programs did not affect student achievement or teacher retention. Smith and Ingersoll (2004) utilized a national database to examine induction support and its effect on the retention of first-year teachers. They found that 18% of the teachers with an out-of-field mentor were less likely to leave the classroom. Novice teachers with mentors in the same field decreased the risk of those teachers leaving by 30% (Smith and Ingersoll, 2004). More importantly, the chance of leaving was reduced by 43% in teachers who had access to joint planning with their peers. Johnson et al. (2004) studied the influence of induction programs and related their success to the availability of resources at the teacher’s respective schools. These researchers found that the culture of the school and workplace environment affected teacher success within their first year of teaching. Achinstein et al. (2004) found that specific schools inducted teachers into different professional cultures depending on state policy and the teacher’s personal and professional backgrounds. Therefore, the induction programs were both affected by the school and the individual teachers. The success of teachers in induction programs depended on the teachers’ work. Kardos (2003) investigated the relationship between teacher work satisfaction and school culture, determining that new teachers in well-supported professional communities were more likely to be retained. Also, teachers with working mentorships with veteran and novice teachers were retained due to a perceived higher level of professionalism (Kardos, 2003). 
Review of State Induction Programs
North Carolina utilized RTT funds to create the New Teacher Support Program (NTSP)––an induction model for helping novice teachers in low-performing schools support instruction and increase student achievement (Bastian & Marks, 2017). The NTSP was developed by faculty members from the Colleges of Education at the University of North Carolina system institutions and is run by four institutions. The NTSP’s inclusion of university participation in the induction model is unique to how schools, districts, and private agencies run most programs. The programming includes six professional development sessions, plus virtual coaching, in-person coaching, and training sessions that are run prior to the beginning of the school year (Bastian & Marks, 2017). 
Wisconsin’s induction program grew through state-allocated funds and programs. The induction program was passed as part of reforms concerning teacher licensure, using the Public Instruction Law (PI) 24 and the Quality Educator Initiative (Wisconsin Department of Public Instruction, n.d.). The law, although state-mandated, left the organization of the induction programs up to the school districts. The lack of guidelines from the state on how to run the induction programs, however, left the districts unaware of the goals of these programs. The only approach implemented was providing mentors and new teacher seminars (Bartlett & Johnson, 2010). This program was listed as essential in terms of induction support because there was a lack of consistency across all districts concerning the overall program. The state did specify that teachers had to complete the mentoring and professional development plan in order to obtain the next level of licensure.
In 2005, Ohio was one of the only states to have a mandated and funded induction program. Contrary to the Wisconsin induction plan, the Ohio Entry-Year Program released a comprehensive plan with guidelines for local modification (Bartlett & Johnson, 2010). The program required all mentors to undergo a selection process and training outlined by a specific district, but approved by the state. Unlike Wisconsin, the lack of leeway across the delivery and depth of the induction program left the districts able to meeting the induction program’s goals. The data collected by Bartlett and Johnson (2010) highlight that accurate program implementation was applied across the state and met the guidelines. 
Chicago’s Urban Teacher Education Program is part of the University of Chicago’s Urban Education Institute. The two-year induction program supports elementary and secondary math and biology teachers (Hammerness & Matsko, 2013). The program began in 2003 as a way of supporting and developing high-performing educators. The program’s teachers are recent college graduates and career changers who have just entered the teaching profession. After the program, teachers receive a Master in Teaching degree and a state teaching certificate. Teachers in the program commit to five years of teaching, including three years after completing the degree program. In addition to the courses taken with the partner university, graduates of the induction program are paired with an induction coach who helps keep data on each student’s progress and development. Coaches support the new teachers through biweekly in-class coaching, monthly small-group gatherings, and first-year induction meetings (Hammerness & Matsko, 2013). Infield coaching also allows the coaches to build relationships between the school and the administrators. 
Teachers who pass the application process in Georgia may enter the Georgia Teacher Academy for Preparation and Pedagogy. The teachers receive training and support from a three-person team to receive a Georgia teaching certificate (Georgia Professional Standards Commission, 2001). The support team constructs an individualized induction plan for each teacher, including mentoring and assistance in completing all assessments, and an achievement portfolio. In September 2011, the Georgia Department of Education released their teacher induction program. Similarly to the other states included in this literature review, Georgia needed to supply a clear mandate concerning the components to be included in the induction plan. The program required that new teachers receive induction support during the first two years of their careers. In 2012, Georgia State University, in partnership with the Atlanta Neighborhood Charter Schools, began the New Teacher Residency Program (Cross et al., 2017). This program was also to support new teachers in their induction years. The teachers received a stipend for participating in the program and for working with veteran teacher mentors. The partnership enabled authentic connections to community and university resources to help support novice teachers. Cross et al. (2017) reported a relatively high retention rate among teachers participating in the program. 
Across the state induction programs identified, I noted a lack of consistency. Each program offered different lengths and contexts in the universities and districts, and there was a lack of information concerning the success of the programs. 
Teacher Residency Programs
At their inception, teacher residences mirrored the medical school doctor training process (Guha et al., 2017). Doctors are expected to complete a residency program while being directly supervised and working under veteran teachers. Teacher residencies reflect this process by allowing teachers to work in a classroom, but under the supervision of mentor teachers. This process takes place long before they are left to manage their own classroom. Teacher residencies came out of Master of Arts in Teaching programs from the 1960s and 70s (Guha et al., 2016). Universities like Columbia, Stanford, Harvard, and the University of Chicago created year-long residences for post-degree teachers. The universities provided novice teachers with year-long internships under veteran teachers that ran while the novices completed graduate school coursework (Guha et al., 2016). These programs were funded through government aid, which has since dwindled. 
Several teacher residency programs have specific goals tailored to the individuals selected for the programs. Many of these residencies work to diversify the teacher workforce by recruiting and supporting teacher candidates of color and mid-career professionals (Guha et al., 2016). The programs aim to recruit for subject areas, such as special education, math, and science, and they also target bilingual teachers and aim to increase diversity across gender and race in the teacher workforce (Guha et al., 2016). A negative correlation with retention has been made between the school environment and teachers’ preparedness (Demetriou et al., 2009; Simon & Johnson, 2015). For novice teachers, retention was more likely when a combination of successful pre-service teacher preparation (Tait, 2008; Yost, 2006), quality of student teaching experience (Ronfeldt & Reininger, 2012), mentorship opportunities (Cohen et al., 2013), and the ability to create a work-life balance (Day, 2008) were available. Burns et al. (2015) stated that this could all be supported through partnerships between universities and schools during teacher residencies and throughout their teaching careers. In studying teacher residency programs, Guha et al. (2017) was able to determine the following characteristics: (a) they forge strong partnerships with school districts and universities; (b) they recruit strong candidates to meet the specific needs of the partner school district; (c) they provide a year-long teaching experience where this is undertaken alongside a mentor teacher; (d) they provide coursework that is integrated with practice; (e) they recruit and provide training for mentor teachers to work with the residents; (f) they place residents in cohorts and have them work in teaching schools; (g) they offer mentoring and support for graduates; and (h) they offer financial incentives to residents for committing to teaching in the partner school district for a minimum number of years. 
In the 2015–2016 school year, residencies reported 45% of their population as being people of color––much higher than the national average of 19% (Guha et al., 2017). These residencies also work to support and staff high-needs or hard-to-staff schools. As stated numerous times in this literature review, the retention rate among new teachers is around 20%–30% in the first five years in the profession (Guha et al., 2017). Teacher residency programs have a higher retention rate of their graduates, with 80%–90% remaining in the same district for up to three years and 70%–80% after five years of teaching (Garza & Werner, 2014). An in-depth evaluation comparing teachers who were residents to teachers who were not found that higher retention was related to residency program quality and the provision of financial and induction support (Guha et al., 2017). One study, conducted in 2015, highlighted the New Visions Hunter College Urban Teacher Residency Program in New York City. The study documented that students taught by residents outperformed their classmates on the Regents exam by 73% on 12 of 16 standards (Guha et al., 2017). The Boston Teacher Residency Program residents increased student achievement at the same rate as non-resident educators, but improved in their first four years of teaching. In Tennessee, the Memphis Teacher Residency Program reported higher student achievement among residents than veteran teachers in the same school (Guha et al., 2017). 
Urban Teacher Residency Programs 
Urban teacher residency programs have been praised by education researchers (Keller, 2006; Zeichner, 2010) and receive federal funding (Berry et al., 2008; Sawchuk, 2011) due to their commitment to changing the landscape of teacher preparation. Urban teacher residency programs function under the theory of a third space––a hybrid theory (Bhabha, 1994; Rutherford, 1990). The third space is a space that “... displaces the histories that constitute it and sets up new structures of authority, new political initiatives, inadequately understood through received wisdom” (Rutherford, 1990, p. 211). The third space is an environment in which the politics of education are addressed, and the participants are allowed to view themselves from inside the context (Bhabha, 1994). Miller and Hafner (2008) reported that residencies had the potential to eliminate the power dynamics or hierarchies between schools and university faculty members. The roles and responsibilities of the teachers, community members, and university faculty members are renegotiated as the novice teachers undergo professional development in their teaching context. Solomon (2009) noted that urban teacher residency programs are successful due to a commitment between universities, districts, and the participating residents. 
The Academy for Urban School Leadership (AUSL) was set up in 2001 through a partnership with Chicago City Schools to prepare teachers for their specific context (Berry et al., 2008). The AUSL partnership with Chicago City Schools is a management organization for teacher preparation. The residency was founded by philanthropist Mike Koldyke, who had experience with the skills needed to successfully train teachers working in urban contexts (Berry et al., 2008). The AUSL values social justice development, critical perspectives, and activist dispositions among its teachers (Boggess, 2010). The Boston Teacher Residency began in 2003 through the work of Superintendent Thomas Payzant, who was concerned with teacher retention and student achievement (Garza & Werner, 2014). The program sought out teachers committed to completing a residency and working solely in urban schools. The Boston Teacher Residency is concerned with character disposition, perseverance, and accountability (Boggess, 2010). The San Francisco Unified School District partnered with the University of San Francisco, Stanford University, and the teacher’s union to create the San Francisco Teacher Residency in 2010 (Guha et al., 2017). The residency includes a year-long apprenticeship working alongside a veteran teacher in high-needs schools, completing coursework aligned with the clinical and context-specific curriculum. The teachers participate in clinical instructional rounds to obtain experience in the classroom (Guha et al., 2017). As residency programs became more popular in Colorado, Arizona, and Tennessee, the Urban Teacher Residency Institute was born in conjunction with the Aspen Institute to inform policymakers, support residency programs, and build awareness around recruitment and retention. 
Teacher Fellowships 
Research has indicated that formalized interventions through leadership or fellowship programs can impact teachers’ productivity and that of their peers (Koedel, 2009; Yuan, 2015). The Leading Educators Fellowship Program was founded in 2008 in New Orleans and is based on the theory of closing the achievement gap by increasing student achievement (Mihaly et al., 2015). This model was created to retain teachers in high-needs schools. The program recruits experienced teachers who work in schools where more than 70% of the students receive free or reduced-price lunches. The teachers undergo a two-year program that provides them with the opportunity to engage in professional development activities. The program also works to train these teacher-leaders to provide professional development, mentorship, and coaching for novice teachers. A review of the program produced varied results in terms of student achievement, with the program showing positive gains in some states, while others experienced a decline in success rates. The Dow Innovation Teacher Fellowship is a program sponsored by Dow Chemicals that supports K–12 teachers in different content areas as they design and implement sustainability focused lessons (Mihaly, 2015). The Dow Innovation Teacher Fellowship is part of Michigan’s Center for Education Design, Evaluation, and Research. The fellowship supports teacher development in support of pedagogical methods. Research has shown positive trends in teacher lesson creation implementing professional development in schools.
The Woodrow Wilson Teaching Fellowship program is available in universities across the country. The aim is to recruit recent graduates and career changers with STEM backgrounds to teach in middle and high school math classrooms (Fraser & Watson, 2014). The program veers from the traditional student teaching model, providing mentoring, year-long residencies, and co-teaching. The model was adopted to provide clinical experiences that would prepare teachers for urban settings with diverse learners. The program has a long history and has been prosperous for numerous institutions. The fellowships mirror the structures of residencies and work to develop teachers prepared to tackle high-needs settings while providing high-level instruction. 
Summary 
In this final section, I examined the state of teacher retention across the country and the current models for retaining teachers. A common thread throughout the retention component of the literature review was a need for standardization across retention models. Instead of gazing at the deficits, these studies showed that programs had been constructed to provide support as teachers entered the classroom and began interacting with students. A review of the state induction programs highlighted an array of ways to support teachers in specific schools, universities, or statewide. The induction support needs to be consistent across programs at all levels, however. Researchers need to provide a universal answer to teacher retention through induction support. The teacher residency and fellowship review programs offer specific induction support structures. The urban teacher residency programs offer insights into the political and structural components of induction-level support. More importantly, urban teacher residencies offer insights into the negotiations going on between universities and schools to improve education for Black and Brown students. The fellowships and residencies offer possibilities, but there needs to be more information pertaining to retention and the impacts on student achievement. The studies related to residencies and fellowships are also interested in quantitative success, but they need some qualitative components that highlight the stories of the teachers participating in the programs. Future research must amplify the experiences of the teachers and the successful elements that pertain to residencies and fellowships.
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The goal of the literature review was to capture science education reform and the current models utilized to recruit, prepare, and retain teachers. The beginning of the literature review situated the reader with the nuances between science education, policies, and race. This component comprised a historical snapshot of science reform and represented a call for significant further reform in the curriculum to address missed opportunities to engage Black students. There needs to be more research to address those models that are successful in recruiting, preparing, and retaining science teachers. The teacher retention rate is alarming, and continues to cause a decreasing trend in student achievement in science classrooms and urban communities. The present study was aimed at filling some of the gaps in the literature in addressing science teacher preparation regarding the education of Black and Brown students in urban communities. In the following, I examine novice science teachers’ experiences as they enter the teaching profession, the science teacher preparation programs, and the fellowships. More specifically, I investigate the effect of including emancipatory pedagogies toward abolitionist teaching and deconstructing the educational survival complex.
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This study was aimed at exploring early-career science teachers’ experiences while transitioning from STEM professions via science teacher preparation and fellowship programs. In this chapter, I describe my epistemological stance and the methodology that guided this study. I also highlight the research context and participants. Finally, the chapter concludes with a description of the processes followed to ensure the study’s trustworthiness. The RQs this study sought to answer were: 
1. What factors influenced the early-career science teachers to pivot from their STEM professions and into education?
2. What experiences in the science MAT degree program prepared the early-career science teachers to teach in urban schools?
3. Why did the early-career science teachers decide to stay in the classroom? 
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Epistemology is the study of knowledge; it asks “What is knowledge?” The epistemology tradition is interested in knowledge and how individuals construct their beliefs and opinions (Fricker et al., 2020). I utilized social constructivism as my epistemological stance in this study. Social constructivism specifically situates an individual’s learning as being formed through interpretation and understanding via social interaction (Vygotsky, 1962). Social constructivism highlights the organization of human experiences as a way of developing an understanding of the world (Allen, 2004). This epistemological stance requires an interpersonal lens that decodes language (Kanuka & Anderson, 1999; Vygotsky, 1986). Hein (1991) argued that social constructivism concerns the learner, not the subject matter, while recognizing the community that develops the knowledge. I conversed with novice science teachers to understand their development as they transitioned from STEM professions to become teachers. In my conversations with the teachers, I utilized the social constructivist lens to organize their experiences in order to understand their realities and make sense of their narratives. Social constructivism highlights the importance of creating shared meaning through social interactions (Moran, 2007). Through my conversations with these early-career science teachers, I began to gain new knowledge and adjust my understanding (Rogoff, 1993, 1994). Qualitative researchers utilize a social constructivist epistemology to understand the social component of their study participants as well as how the individuals interpret their reality. As Rogoff (1994) understood, as individuals gain new knowledge, adjustments are made to understanding social contexts and their role within that context. Social constructivism also focuses on social identity, which examines gender, race, and social class. While exploring abolitionist teaching and emancipatory pedagogies as part of this study, I used social constructivism to determine transformative practices. This allowed me to reflect and center the teachers’ experiences as they developed their voices in their science classrooms. 
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This study employed qualitative research methodologies to interpret, document, and analyze a specific phenomenon through the words of my study participants (Creswell, 1998; Leininger, 1992; Mason, 2006). Leininger (1992) highlighted the features qualitative researchers required to be able to reveal individuals’ feelings and views. The participant and researcher can engage in the research process in authentic and meaningful ways in a qualitative study. Schein (1985) described qualitative research as a process through which researchers navigate away from generalizations and instead focus on how participants interpret their experiences and behaviors. The goal of a qualitative study is for the researcher to describe and understand rather than control or predict (Streubert & Carpenter, 1995). Qualitative research, therefore, honors my social constructivist epistemological stance in that “There is no single, objective reality; there are multiple realities based on subjective experience and circumstance” (Wuest, 1995, p. 30). I was privileged to enter the research context and interact with the participants as they made meaning of their experiences concerning entering the teaching field. The views of study participants need to be described with little control or manipulation so as to faithfully record their experiences (Gilbert, 2001). In this study, I used narrative inquiry as the methodology to describe the experiences of the study’s participants. 
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As Connelly and Clandinin (2006) stated, “Narrative inquiry, the study of experience as a story, then, is first and foremost a way of thinking about the experience” (p. 479). A narrative is a form of knowledge that illustrates both sides of a story (McQuillan, 2000). As Kim (2015) explained, “Narrative is one of the few human endeavors that is widely spread as a basic aspect of human life and an essential strategy of human expression” (p. 7). Narrative inquiry as a phenomenon is used to understand the multidimensional meanings of culture, human actions, and life so as to reveal the participant’s experience and create a story (Leavy, 2020). Polkinghorne (1988) believed that the stories built through narrative inquiry provided linguistic documentation of a participant’s beliefs and, therefore, represented a significant contribution to qualitative research. 
The narrative inquiry researchers Clandinin and Connelly (2000) employed Dewey’s theory of experience to develop their notion of narrative inquiry with a three-dimensional space. These three dimensions of narrative inquiry are: (a) personal and social; (b) past, present, and future; and (c) place. The personal and social component analyzes the storyteller’s experiences and interactions with others (Wang & Geale, 2015). This component includes honoring the storytellers’ intentions and points of view. The past, present, and future components include the researcher paying close attention to the continuity of the narrative (Wang & Geale, 2015). This process consists of the storytellers analyzing the future actions of the storytellers. The place component consists of an analysis of the storyteller’s landscape, which gives meaning to the narrative (Wang & Geale, 2015). This component includes the storyteller’s specific location and how the place affects their experiences. The narrative inquiry process can occur in the three-dimensional space through the participants simply telling their stories or the researcher working alongside the participants (Connelly & Clandinin, 2006). No matter the data collection process, narrative inquiry illuminates the participant’s story’s social, cultural, and institutional components (Connelly & Clandinin, 2000). This methodology includes negotiation and a relationship between the researcher and the participant as they document their experience. Mattingly (1998) described narrative inquiry methodology thusly, 
They do not merely describe what someone does in the world but what the world does to that someone. They allow us to infer something about what it feels like to be in that story world. Narratives also recount those events that happen unwilled, unpredicted, and often unwished for by the actors, even if those very actors set the events in motion in the first place. Narratives do not merely refer to experience but create experiences for their audiences. (p. 25) 
Here, there is a balance between the social and personal components of the participant’s experiences within a temporal dimension. Connelly and Clandinin (2000) use Dewey’s theory of knowledge to define narrative inquiry, but described it as a relationship between the researcher and participant as they begin to document the places, events, and social interactions that shape those experiences. The participant will organically describe the incidents as the relationship builds with the researcher, which leads to an exploration of the social, cultural, and institutional narratives that shaped the participant’s experiences (Clandinin & Rosiek, 2006). 
In determining the research design for this study, I wrestled with how to tell the teacher’s stories. How could their emotions and the realities of initial teaching best be captured? I turned to Connelly and Clandinin’s (2000) narrative inquiry as a methodology to guide the construction of these stories. Narrative inquiry, in this case, informed my data collection and analysis, which allowed me to understand how the educators interpreted their time in the classroom and their development during the Master of Arts in Teaching (MAT) degree and fellowship program. 
Narrative inquiry has a history of being instrumental in capturing the stories of teachers in the classroom. As Clandinin and colleagues (2009) stated, “Story, in the current idiom, is a portal through which a person enters the world and by which their experience of the world is interpreted and made personally meaningful” (p. 479). More importantly, these stories include the social context, which in this case was classrooms in urban schools, where they predominately taught Black and Brown students. Connelly and Clandinin (1990) described this thusly: “People are individuals and need to be understood as such, but they cannot be understood only as individuals. They are always in relation, always in a social context” (p. 2). In this study, I ensured that the teachers’ stories were recorded as they pertained to their classrooms, but more importantly, I aimed to illustrate the culture of their classrooms as they evolved. 
Teachers are central to curriculum and pedagogy development, and their narratives shed light on the changes needed in a system that does not traditionally center their stories (Elbaz-Luwisch, 2007). My study was designed specifically with the argument in mind that teachers’ experiences are instrumental to science education reform. Leveraging teachers’ voices in education challenges the traditional paradigm of knowledge being objective and definite (Munro, 1998). Therefore, the evolution and stories of individual teachers are paramount to the conversation surrounding how teaching knowledge and practices are developed. Zeroing in on specific events through the narrative process can highlight impactful classroom interactions that may lend themselves to our understanding of what it means to be an early-career science educator in urban schools. My study also involved examining abolitionist teaching, which warrants reflection as early-career teachers develop their understanding of both concepts. As Elbaz-Luwisch (2007) stated,
Not only the place of the individual biography within a wider historical story but also the embeddedness of the teacher in a school and school system and its mandated curricula, ideologies, pedagogical trends, and reform processes need to be taken into account. (p. 5)
 The teachers in my study reflected on their experiences as they were recruited from their STEM professions, engaged in a science teacher preparation program, and remained in the classroom.
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The participants in this study were early-career science teachers in a federally funded fellowship program. The fellowship was designed to address teacher shortages in math and science. A team of faculty and school district STEM leaders were awarded $3 million through the NSF to fund the fellowship. The two primary goals of the fellowship program are to: (a) recruit and prepare STEM professionals willing to commit to teaching; and (b) engage STEM professionals in robust and innovative professional learning experiences for their development as teacher leaders. The fellowship program used a research–practice partnership framework to inform the relationships between the institution and high-needs districts. Through the research–practice partnership, the fellowship program developed strong ties that assisted in the recruitment, training, certification, and induction of teachers in collaboration with institutions of higher education and community-based agencies in order to provide meaningful experiences for the Teaching Fellows. The problem with the practice part of this research–practice partnership concerns the recruitment of highly qualified STEM professionals to teach in the participating districts. The six-year-long project was designed to graduate, place into teaching, and transform the Teaching Fellows into teacher-leaders. The fellowship was designed to involve four steps: (a) the recruitment of STEM professionals; (b) the MAT degree program; (c) the induction; and (d) teacher leadership. The program works in collaboration with the NSF’s Robert Noyce Teacher Scholarship Program (Noyce) to address the recruiting, preparing, and retaining of highly qualified and effective elementary and secondary school math and science teachers in high-needs school districts. The fellowship program examined in this study is part of Noyce’s Track Two program, which provides funding for fellowships that specifically engage STEM professionals in a four-year commitment. 
The Teaching Fellows received full tuition waivers, a full teaching salary through the participating school districts, and a $12,000 stipend for each year of their participation. The fellowship program currently supports 29 math and science Teaching Fellows across two cohorts. The first cohort began in the summer of 2019 and consisted of six science Teaching Fellows. The second cohort started in the summer of 2020 and included 20 math and science Teaching Fellows. Each cohort completed their MAT degree in science or math during the first year and had committed to teaching for four further years in a high-needs school district. The Teaching Fellows completed their teaching certification within the first year and then engaged in mentoring, induction, and signature experiences in years two through five. The fellowship prepares teachers to become school leaders. During the school year, the fellows engaged in signature experiences (professional learning) designed for them to collaborate with their peers on critical issues and strengthen their pedagogical practices. 
This fellowship program was selected as the larger context for this study because of the induction support designed to prepare and retain science teachers. The fellowship program aligned with the study’s RQs that explore the recruitment, preparation, and retention of science teachers. The goals of the fellowship program and Noyce provided a context for exploring each level of teacher development while examining the successful practices that support early-career teachers. The broader context was in reviewing the implications of professional development around critical topics. Finally, the fellowship program offered a context in which to investigate the partnering of institutions of higher education and high-needs school districts. 
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The broader context of this study was a minority-serving institution located in the southeast of the United States. The institution was a segregated school, founded as an Evening School of Commerce as part of an institute of technology. In 2019, the university served 25.7% White, 37.7% Black, and 11% Hispanic or Latino students and was recognized as the leading institution for Black students in 2019 by a major reporting group. The fellowship program collaborates with the institution’s College of Education. The College of Education’s goal is to prepare teachers and leaders to work in urban contexts and with diverse students. The College of Education is grounded in a commitment to social justice through its teacher preparation program and its positioning of graduates as change agents to improve students’ lives in urban communities. More specifically, the fellowship program is embedded in a department that emphasizes middle and secondary education, where all the Teaching Fellows received their MAT degrees. The mission of this department is to engage in research, teaching, and service in urban environments with individuals from diverse backgrounds. In addition, the department works to collaborate with schools, organizations, and communities through a vision of pluralism, equity, and social justice in which all individuals can access equitable learning opportunities. 
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The Teaching Fellows all participated in the MAT degree program in math and science. For this study, I focused on the science education MAT program at the institution housed in the department that specializes in middle and secondary education program in the College of Education. The degree program is for students who already hold a Bachelor’s degree in science and are seeking initial teaching certification in secondary science for Grades 6–12. The program focuses on educational theory, research, and best practices related to science education. The science MAT program prepares educators to teach science literacy in biology, chemistry, physics, and Earth/space science. The program focuses on science literacy in urban communities that prepares compassionate and social justice–minded science teachers. Teachers that emerge from the science education MAT program are ready to engage students in science instruction that honors their diversity and promotes equity. The degree program prepares teachers to create classroom environments that foster critical thinking that engages students in scientific practices and core ideas while making sense of natural phenomena. 
Table 1 features the program of study for the science MAT program. The program of study consists of 36 semester hours, designed to be completed over three semesters. The Teaching Fellows were expected to take 12 credit hours each semester, beginning with the summer semester. The cohort being studied started the program of study in the summer of 2020 and completed their degrees and certifications in the spring of 2021. The professional studies component of the program of study focused on methods of research in education, an action research course, and an educational psychology course. The central part of the program of study for science education included three science methods courses. The Teaching Fellows then selected three content courses in a core discipline, with an advanced course in the Biology, Chemistry, Earth/Space Science, and Physics Departments. Finally, the Teaching Fellows engaged in internship courses, including three practicum courses. For the practicum courses, the Teaching fellows engaged in a year-long clinical experience for provisional teachers. 
The science methods courses are taught in sequence, beginning in the summer semester. The courses are designed to provide pedagogical content knowledge for effective science instruction. The MAT students in the science methods course engaged in lesson planning, teaching strategies, and methods, content, and technology related to science education. The Introduction to Secondary Teaching course was the first in the sequence. The goal of this introductory methods course was to investigate the nature and needs of the secondary school learner, explain the goals and history of science education as it relates to secondary students, write three-dimensional lesson plans using an inquiry-oriented approach to science teaching, support the development of positive classroom culture and safety plans, and design lesson plans to support exposing girls and children of color to STEM careers. The students began by reading Love’s (2019), “We Want to Do More Than Survive: Abolitionist Teaching and the Pursuit of Education,” which helped to introduce abolitionist teaching. 
This course also include reading Fay and Funk’s (2016), “Teaching with Love and Logic: Taking Control of the Classroom,” which supported their understanding of classroom management and culture. In the Introduction to Secondary Teaching course, the teachers designed and taught three virtual microteaching lessons: (a) they co-taught science lessons (involving two pre-service science teachers); (b) they taught individual science lessons (one pre-service science teacher alone in the classroom); and (c) they co-designed a STEM lesson plan (one science teacher and one math teacher). The microteaching lesson plans were designed and reviewed by the class instructors. The class focused on the Southern Poverty Law Center’s (2016) Social Justice Standards, which were utilized to bring criticality to the classroom and engage students in humanizing science instruction. The instructor introduced three-dimensional science teaching and learning in order to create lesson plans that included SEPs. In the second course in the sequence––Principles of Science Instruction––the teachers formulated a repertoire of teaching practices, developed a unit plan that incorporated three-dimensional science instruction and culturally relevant pedagogy, and developed an understanding of, and wrote a reflection on, the cultural and cognitive resources that can be leveraged to enhance science learning. The course focused on identity and students and the learner and learning. The students in the second methods course participated in a book study and presentation in which they selected from Woodson’s “The Mis-education of the Negro, Engle’s Dreams from Many Rivers: A Latino history of the United States Told in Poems,” and Takei’s “They Called Us Enemy.” The final course in the sequence––Theory and Pedagogy of Science Instruction––in which the students applied several major concepts that characterized the nature of science to particular lesson plans and activities, applied several major theoretical perspectives related to how learning occurs, used learning theory to support their philosophy of teaching, generated a collection of artifacts that demonstrated the teacher’s proficiency, and created a professional development plan to guide teachers toward growth during the induction period. The students developed a teaching philosophy and content knowledge narrative, undertook a cultural awareness and diversity assignment, made a technology adaption plan, and produced a professional responsibility narrative in this third and final science methods course. The science methods course sequence was taught by the same science faculty members and was designed to engage students continuously in the development of science teaching practices.  
Table 1
Program of Study for Science Education MAT Program 
	Professional studies (9 hours)
	Teaching field/ major (9 hours)
	Teaching field/ major (9 hours)
	Internship 

	Methods of research in education
	Introduction to secondary teaching
	The student selects three content courses numbered 6,000 or higher related to science education
	Opening school experience

	Action research 3 
	Principles of science instruction
	
	Practicum I

	Select one: 
· Critical pedagogy 
· Multicultural education 
· Social and cultural foundations of education
	Theory and pedagogy of science instruction
	
	Practicum II

	The psychology of learning and learners
	
	
	Practicum III
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The fellowship partnered with two local school districts––Franklin County Schools and Riverside Public Schools (both pseudonyms)––that provided science and math teachers. Franklin County Schools is the fourth largest district in the state, with approximately 94,400 students in the 2021–2022 school year. Of these students, 41% identified as Black, 27% as White, 16% as Hispanic, 12% as Asian, and 3% as multiracial, with 41% receiving free and reduced-price lunches. Riverside Public Schools is the 22nd largest district in the state and supports approximately 16,500 students (as of 2021). Of those students, 54% identified as Black, 32% as White, 10% as Hispanic, and 2% as Asian, with 15.9% of the families living below the poverty line. The Teaching Fellows were committed to teaching in schools in these two high-needs districts. The NSF (2021) has defined high-needs districts as those agencies that fit the following criteria: 20% of the children are from low-income families; the district serves 10,000 or more children from low-income families; the district is eligible for funding under the Small Rural School Achievement Program; the district is eligible for funding under the Rural and Low-Income School Program; the district has a high percentage of teachers not teaching in the academic subject areas or at the grade levels in which the teachers were trained to teach; or the district has a high teacher turnover rate or a high percentage of teachers with emergency, provisional, or temporary certification or licensure.  
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A larger study was conducted prior to the one described here that examined the experiences of 11 early-career science teachers in the second cohort participating in the MAT. Their participation in the fellowship, MAT program, and summer microteaching experience were examined. 
Participant Recruitment
After Institutional Review Board (IRB) approval, I presented an introduction to my study to all 11 science fellows in the second cohort. The presentation included the RQs and the criteria for participating in the study. The goal of this first interaction was to begin a conversation concerning their participation. In August 2022, I attended one of the fellowship’s signature experiences to share details about the study and support the recruitment effort. An individual email (see Appendix B) was sent to each participant, with a link to a Microsoft form (see Appendix C) for them to complete if they were willing to participate. Eight Teaching Fellows completed the Microsoft form and committed to participating in the study. Of the eight participants, maximum variation sampling was used to select five to complete the informed consent (see Appendix D). 
Participant Selection 
The participants were selected using purposeful sampling. Purposeful sampling is possible when the researcher has access to key informants who can provide informational data (Suri, 2011). I had access to all 11 participants in the fellowship program through the larger study and access to eight when the recruitment was concluded for this study. Demographic data assisted in the maximum variation sampling using the following criteria: (a) gender; (b) race; (c) science degrees; and (d) teaching assignment. Maximum variation sampling allows the researcher to select “(1) high-quality, detailed descriptions of each case, which are useful for documenting uniqueness, and (2) important shared patterns that cut across cases and derive their significance from having emerged out of heterogeneity” (Patton, 2002, p. 235). The selected participants reflected the diversity of the cohort and had the potential to elicit rich narratives. When employing the maximum variation sampling, I also wanted to ensure that I could find similarities across the five narratives. This sampling technique provides a high-quality description of each individual and important shared patterns across each case (Patton, 2002). Employing maximum sampling allowed this study to locate essential features that answered the RQs while providing insights into the different experiences of the group. All five participants held a Broad Field science certification for Grades 6–12 and were employed by a middle or high school. The five selected participants are listed in Table 2, which also provides the participant data. 
Table 2
Participant Demographic Information
	Participant pseudonym
	Gender
	Pronouns
	Race/ethnicity
	Science degrees
	Teaching assignment   

	Leonard 
	Male
	He/him/his
	Black/African-American
	· Bachelor’s in Biology 
· MAT in Science Education 
	High school biology 

	Elizabeth
	Female
	She/her/hers
	Black/African-American
	· Bachelor’s in Chemistry 
· MAT in Science Education 
	8th-grade science 

	Silvia 

	Female
	She/her/hers
	Hispanic/Latina
	· Bachelor’s in Chemistry 
· MAT in Science Education
· Ph.D. in Chemistry 
	High school physics   

	Mary Ann

	Female
	She/her/hers
	Caribbean/West Indian
	· Bachelor’s in Biology (Pre-Med)
· MAT in Science Education 
	Middle school science  

	Josiah

	Male
	He/him/his
	Black/Filipino 
	· Bachelor’s in Biology (Pre-Med)
· MAT in Science Education 
	High school biology 
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The data collection process, illustrated in Table 3, included two phases––artifacts and semi-structured interviews. The first data collection phase included the collection of artifacts made available through a previous, larger research study. The artifacts collected were science methods course syllabi, participant-drafted lesson plans, and participant course reflections. The artifacts were collected and analyzed before the beginning of this study and informed the RQs and the semi-structured interview protocol (see Appendix A). The artifacts were used to answer RQ 2, which explores the science MAT program for science teacher preparation. In the second phase, semi-structured interviews were used to answer all three RQs and to construct a narrative documenting the early-career science teachers’ experiences. Brinkmann and Kvale (2015) described qualitative and semi-structured interviews as “... an interview to obtain descriptions of the life world of the interviewee to interpret the meaning of the described phenomena” (p. 6). The semi-structured interview process aligned with the narrative methodology that worked to describe the participants’ life world and to interpret the meaning of their experiences. The semi-structured interview process was selected because of its knowledge-producing potential, creating an open dialogue (Brinkmann, 2014). The semi-structured interview allows the researcher and participants to explore any topic in depth. The structural component of the interview was selected to ensure that the interviewer could direct the conversation. The interviews provided an opportunity to build relationships, and allowed for an in-depth description of the early-career science teachers’ experiences as they were being recruited, while they participated in the science teacher preparation program, and when they began teaching. The two phases worked within the research design to crystallize the data across the artifacts and interview data.  
Table 3
Research Questions and Data Sources 
	Research questions
	Data sources 

	1. What factors influenced the early-career science teachers to pivot from their STEM professions into education?
	· Semi-structured interviews 


	2. What experiences in the science MAT degree program prepared the early-career science teachers to teach in urban schools?

	· Artifacts 
· Science methods course syllabi
· Participant-drafted lesson plans
· Participant course reflections
· Semi-structured interviews 

	3. Why did the early-career science teachers decide to stay in the classroom? 
	· Semi-structured interviews 




Phase 1: Artifacts  
In previous research, the experiences of early-career teachers as they began teaching, and how they understood abolitionist teaching, were investigated. The artifacts included in the previous study included course materials (i.e., syllabi, readings, discussion posts), early-career science teacher lesson plans, reflections on microteaching and methods courses, and journal entries. The artifacts provided documentation of the course structure and how early-career science teachers synthesized the information. The initial study in which the artifacts were collected served as an entry point from which I could establish relationships with the Teaching Fellows. Analyzing the archival data allowed me to experiment with different theoretical lenses and methodologies to solidify a research process suitable for a dissertation. 
Phase 2: Semi-Structured Interviews 
Phase 2, shown in Figure 1, relied solely on new data collection through semi-structured interviews to illustrate the experiences of early-career science teachers. The interview protocol (Appendix A) was constructed using artifacts collected through the previous study. As the artifacts were analyzed, I created interview questions pertaining to the STEM professionals’ recruitment and the early-career science teachers’ experiences in the science teacher preparation program and the classroom. I conducted two semi-structured interviews for this study. The first interview consisted of background questions pertaining to the participants’ upbringing and education. Following Morse’s (2012) recommendation, the protocol included nine interview questions. The interview process began with a grand tour question (Spradley, 1979) that focused on both the participant and the researcher. The first interview was constructed to better understand how the participants transitioned from their STEM professions into educators in order to answer RQ 1. The grand tour question opened the participants up to describing their experiences and decisions. The interviewees were encouraged to tell their stories with little interruption, while I maintained a listening, not leading, stance (Morse, 2012).
The first interview provided an introduction to the participants’ narrative. Although I took a listening stance, questions were asked to clarify components of the narrative, but without being intrusive or overbearing (Corbin & Morse, 2003; Fontana & Frey, 1998). As a result, the participants could steer the narrative differently than predicted (Narayan & George, 2012). Riessman (2012) found that
Personal narratives can emerge at unexpected moments in research interviews, even in response to fixed-response questions. What may appear at the time to be an unrelated response can become important analytically, telling us a great deal about our interviewing practices and participants’ preferred topics. (p. 376)
Following the first interview, I reviewed the transcripts and took them to the second interview. During the second interview, I referenced the transcripts from the first interview and asked clarifying questions. The second interview focused on RQs 2 and 3, and investigated the participants’ experiences in the science teacher preparation program and their motivations for staying in the classroom. The second interview also included grand-tour questions, allowing the participants to guide the interview. 
Following the second interview, both transcripts were emailed to the participants for review. Following the creation of the narratives, another member check was conducted, and the participants were allowed to either add notes or permit me to proceed. Lincoln and Guba (1989) describe member checks as 
... the process of continuous, informal testing of information by solidifying reactions of respondents to the investigator’s reconstruction of what he or she has been told or otherwise found out and to the constructions offered by other respondents or sources, and a terminal, formal testing of the final care report with a representative sample of stakeholders. (p. 77)  
The member checks provided an opportunity for the participants to ensure that I had truly captured their experiences. The participants were sent the narratives through a private link to review and were asked to make any notes or provide any rebuttals concerning any of the interview components. Each participant responded to the email containing the narratives and either made notes or told me to proceed with constructing the narratives. 
Figure 1
Data Collection and Data Analysis: Phase 2
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Clendenin and Connelly’s (2000) narrative inquiry was employed as the study methodology, while Reissman’s (2008) narrative analysis was used to engage in data analysis. The participants’ stories were elicited through narrative inquiry, guided by first-hand accounts, negating all other stories, especially those created by a master narrative (Cronon, 1992; Landau, 1984; Schafer, 1992). Therefore, the narrative inquiry did not just rely on what was said and why the story was told in this way. Instead, the narrative analysis examined how the participants ordered and made sense of their experiences and actions in their lives (Reissman, 1992). “The methodological approach examines the informant’s story and analyzes how it is put together, the linguistic and cultural resources it draws on, and how it persuades a listener of authenticity” (Reissman, 2008, p. 2). Narrative analysis centers on the participant, the object of the investigation, and the story (Reissman, 2005). 
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Polkinghorne (1995) used Bruner’s (1985) definition of paradigmatic and narrative analysis to distinguish between the analysis of narratives and narrative analysis. Polkinghorne (1995) described the analysis of narratives as the process of collecting data and then utilizing paradigmatic processing. The analysis of narratives is concerned with common elements, while narrative analysis works from these elements and constructs stories. The analysis of narratives and paradigmatic processes produce themes across the participant’s story. In this study, the analysis of narratives was not used due to the stories being viewed as common and uniform. Narrative analysis was used instead due to the original nature of each participant’s story. Narrative analysis is the process of collecting stories to create a plot and story that depicts the participant’s story. The construction of the narrative approach requires the researcher to develop a plot and a link between each component of the story. In narrative analysis, the researcher must also unite and bring meaning to the story by connecting key points. 
Riessman (2005) highlighted the four types of narrative analysis as: (a) thematic; (b) structural; (c) instructional; and (d) performative. The thematic approach looks at all participants and determines commonalities. Structural analysis uncovers common features in the language and how the story is depicted. In an interactional analysis, the researcher and participant create meaning during the research process (Denzin & Lincoln, 2002; Mishler, 1995; Riessman, 1993). Finally, performative analysis views narrative inquiry through a dramatic lens and storytelling as a performance (Denzin & Lincoln, 2002; Mishler, 1995; Riessman, 1993). 
The narrative analysis process included constructing narratives using Riessman’s levels of interpretation. The narratives can be found in Chapter 4. Following the development of the narratives, thematic analysis (Reissman, 2008) was used to determine the themes (see Chapter 5). The data collection process is outlined in Figure 1. In the following, I outline Reissman’s levels-of-representation process and the thematic analysis and how these fit into the study. 
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Riessman’s (1993) levels of representation (Figure 2) were employed as procedural steps in creating the participants’ narratives. The attending component of Riessman’s levels of representation in this study included providing a space for the early-career science teachers to reflect on their recruitment into education, their preparation as science teachers, and their retention. Attending to the participants included giving them power over steering the interview. Riessman’s (1993) next level of representation––telling––encourages the participants to describe the context and moments from their life. In this study, the participants described their transition into the teaching profession, the teacher preparation program, and the fellowship. Telling was achieved through semi-structured interviews. As Riessman (1993) noted, less structured interviews give more control to the respondents. The third level of representation––transcribing––required listening, and then drafting the interviews into words. I transcribed each interview for this study as an initial component of the analytical process. The next step in the levels of representation included a detailed analysis. Mishler (1991) described this analysis thusly: “How we arrange and rearrange the [interview] text in light of our discoveries is a process of testing, clarifying and deepening our understanding of what is happening in the discourse” (p. 277). This analytical process allows the researcher to arrange the interview data. The analysis process for my study included using Charmaz’s (2006) line-by-line open coding to read and interpret the participant’s experiences. This process was followed by restructuring each participant’s narratives into a cohesive format that described the context and included direct quotes. The last level of representation––reading––provided a final member check that allowed all of the participants to read and approve of their narratives. These levels of representation supplied a detailed account of how I moved from the RQs to the final narratives. 
Figure 2 
Riessman’s (1993) Levels of Representation 
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For this study, I employed thematic analysis to analyze the narratives provided in Chapter 4 and the artifacts collected in a previous study. Riessman’s (2008) four steps of thematic analysis (Figure 3) were used to develop the themes in Chapter 5. The thematic analysis allowed a theorizing across all cases in order to identify themes, and paid close attention to the sequences and details in the participants’ accounts (Riessman, 2008). Appendix F provides a sample of thematic narrative analysis. The first step involved selecting the subtext and segments from the archival data and narratives. In analyzing the data, I began by highlighting and grouping the relevant components that aligned with the RQs. This process allowed me to determine like components across narratives. As Riley and Hawe (2005) noted, construction of the subtexts includes contextual details for the entire narrative that assist in the interpretation. The highlighting process then allowed for themes to be grouped. The next step included defining the thematic categories, so I determined themes in the narrative and the artifacts. The themes emerged as the data were grouped and read for context. Charmaz’s (2006) grounded theory was used here, as initial and focused coding assisted in the grouping and defining of thematic categories. In this study, there were three themes. Defining these thematic categories involved paying close attention to each detail and its relation to the context, whether it be the classroom, the science teacher preparation program, or the fellowship. In the next step, each segment of the narrative and artifacts were assigned to each theme. I again used grounded theory (Charmaz, 2006) to help analyze and develop themes via open coding. The final step of the thematic analysis process involved giving meaning to the themes and developing conclusions through discussion. In the discussion, the themes were connected and also used to make recommendations. Through this process, I accounted for the wealth of information each participant contributed to their story.  
Figure 3 
Thematic Model (Riessman, 2008) 
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[bookmark: _Toc131363926]Grounded Theory Components 
Open coding through grounded theory was employed in the analysis stage of constructing the narratives and defining themes. Charmaz’s (2006) grounded theory allowed for the ordering of the story within the narrative and the emergence of themes from the narrative analysis process. Grounded theory allows for the line-by-line coding of interviews, focused coding, and researcher memos. The grounded theory methods helped construct the narratives that explained why and how the participants formed meaning from their experiences and interpreted their reality. This method is interpretive and recognizes that the theories created from this process are interpretations of the participant’s reality (Charmaz, 2006). 
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In this qualitative study, I examined the experiences and narratives of early-career teachers in an urban context. The data collected is not objective, focusing instead on the participants’ realities. Prior to this study, I served as a graduate research assistant and had the opportunity to build relationships with these early-career science teachers. Although these relationships were crucial to capturing authentic narratives during the data collection process, I was intentional about centering the participants’ voices and narratives ahead of my thoughts and ideas. Amankwaa (2016) recommended a set of protocols to ensure trustworthiness throughout a study. Here, I completed memos after each interview in order to document my reality and ensure it did not interfere with the analytical process. The memo-writing process ensured that appropriate themes were created with no researcher bias or input (Charmaz, 2006). 
Lincoln and Guba (1989) listed four criteria for trustworthiness in qualitative research––credibility, transferability, dependability, and confirmability. By incorporating these four components of trustworthiness, this study was steered away from positivist thought and validly and reliably describes the narratives, as required by qualitative research. In the following, I explain each of the four criteria and how I adhered to these components. 
Credibility 
The credibility of a study is described as having confidence in the facts that appear in the findings (Polit & Beck, 2020). This process ensures that the study follows the methodology and analytical protocol in all narrative inquiry studies. To ensure the credibility of the study, I performed a transcription check after the interviews and a member check after completing the narratives. The transcriptions and narratives were sent to the participants via a private link. They were directed to read over both the first and second transcripts and to ask to have notes added or corrections made to any of the information. The member checks after the narratives were conducted allowed for credibility across all the data sources. I only proceeded with the study once all the participants had cleared their transcripts and narratives. 
Transferability 
Transferability concerns how a study’s findings will be helpful to researchers in different contexts (Polit & Beck, 2020). I firmly believe that this study was timely and appropriate, given the current need to better address teacher recruitment, preparation, and retention in classrooms. Transferability ensures that the researcher provides an accurate illustration of the study that informs the study’s readers (Amankwaa, 2016). Providing a precise illustration of the participants’ experiences allows future researchers to enact the same interventions that produced the same outcomes. To ensure transferability in this study, a detailed account of the steps taken from data collection through analysis is housed in a research journal. This research journal contains all the processes followed that ensure the study could be performed at other higher education institutions. The contents of the research journal were used to construct the data collection process described in this chapter.
Dependability 
Dependability concerns how data will remain stable over time and during a study (Polit & Beck, 2020). The dependability of this study was regulated through process logs that document the analysis and data collection processes. The process log records the activities undertaken during the study and the decisions made during the analysis (Connelly, 2016). For example, while completing the analysis, I used the log to document my choices with regard to the construction of the themes. 
Confirmability 
Confirmability is located in how neutral and repeatable the findings are (Polit & Beck, 2020). Confirmability in this study was related to examining the participants’ experiences separate from those of the researcher in terms of prejudice or bias (Shenton, 2004). As stated previously, memos documenting the interview and analytical components were drafted to ensure that my reality did not appear in the findings. Journaling of the process and my thoughts ensured that the results would reflect the participants’ journeys from STEM professionals into teaching. 
[bookmark: _Toc131363928]Subjectivity Statement 
I started the education race three steps behind my peers. As a child of immigrants, we did not speak English at home. My father worked long hours completing his post-doctorate assignments, and my mother worked odd jobs to ensure that we ate. I started first grade unable to read, struggling to grasp the language, and feeling severely isolated. My parents took this delay in school personally. They began reading with me every night. My mother before she left for work, when my father was exhausted at the kitchen table. By the third grade, I was testing in the top 10th percentile in reading and math, but the isolation lingered. After a rather interesting play date, I ran home in tears because Amanda had said that she could only be my friend in secret because I was Black. This statement formed the first part of my story––the sheer need to find where I belonged. The second instance occurred in the sixth grade when the words “Vanessa is a horrible science student” were scrawled across my progress report. So, I believed I was a horrible science student for the next six years. Even as an 11-year-old, I realized the science community had shunned me and concluded that I was an outsider. It ignited a resilience in me to prove everyone wrong. On any given day of the week, you could find me huddled in a hallway, leaning over some notecards, cramming for a biology test two weeks out. As my friends attended the Friday night football games, I could be found balancing equations in my room, attending ACT prep sessions, and studying for a test. I had to be a scientist, I had to prove them wrong, and I needed entry into this community. Honestly, I could not sit in a science classroom and listen to lectures. I searched the white faces of my teachers and professors for a sign that I belonged and that my classes and the work I completed mattered. I yearned to have a place in a community that wouldn’t even acknowledge me. Because I couldn’t find my humanity in my educators, I searched for it in the curriculum, and there I was met with a new sea of White faces solidifying my position in the science field. It wasn’t until I grabbed the Expo marker, slid my flats on, and turned on the projector that I found my home in my classroom.
In 2015, I packed my 2010 Honda Civic and drove the 425 miles to Greenville, Mississippi. I arrived at the Teach for America institute, sure that I would breeze through the prescribed training and become a stellar educator. I would sit back, thinking that my skin color and experience had prepared me to work with any Black student. I attended affinity groups, group discussions, and science lesson planning. Each morning, I would ride the bus to my placement school, where I taught lessons that included culturally relevant pedagogy and critical conversations. My 10 students and I built science discussions centered on loving our Black hair and skin color. That summer, I believed critical discussions could occur in any classroom. After leaving the summer institute, I thought I would become a star teacher. Honestly, how could I lose? I was Black and I knew what it meant to be Black. Teaching would be a breeze. These naïve thoughts ended the day I walked into my placement school and faced a much different reality. I could see the White-segregated academy looming across the street from my classroom. On my desk, I found stacks of outdated textbooks with missing pages. I walked across the hall to find a science lab with no equipment, stools, or working faucets. The critical conversations I planned on having about race, gender, and sexuality were not allowed due to high-stakes testing and the schools’ location in the Bible Belt. The administration frowned upon culturally relevant instruction, focusing instead on school accountability and the prescribed curriculum. The project-based lessons I designed took a backseat to test preparation. I looked through the halls of my school for thought partners, anyone to help me leverage the discussions on race and science content. I could not find a way to connect the practices I had learned at the summer institute to my classroom context.
I had initially arrived in Mississippi to save Black students. My goal was to reverse decades of inequality in two years and change the students’ lives. After walking the halls of my placement school, the notion of saving transformed into an urgency. I felt an urgency to start somewhere and do something. My revolution began on November 9th, 2016. I walked into a 10th-grade class full of beautiful Black children and had to explain the nation’s decision to elect a president that challenged their humanity in a country that had never felt like theirs. I fielded questions, hugged, and handed tissues to children not old enough to cast their votes. They couldn’t understand how a nation built to protect them had elected individuals who thought little of them. I did not teach biology that day. We did not open a textbook. We did not go over the test we took the previous Monday. Instead, my students spilled their fears all over my lab benches, and I did my best to sort them out. Science instruction took a backseat to the concern and betrayal my students felt. Upon reflection, I was brought to my knees when I realized my students were unaware of the constant discrimination they endured routinely and, more importantly, their power to make changes. I handed each child a piece of paper and had them draft a letter to the new president containing a list of demands. Each student’s letter demanded the president improve their small Mississippi community, and provide an equitable education, new textbooks, updated science equipment, and access to more fieldtrips. These letters transformed their fears into actions. What would happen once they left my classroom? Who would nurture this action? These questions shifted my spirit, kept me up at night, and made me uncomfortable. These questions situated me within this research. As Love (2019) stated, Black and Brown students don’t need saviors, they need co-conspirators––individuals willing to create lessons that situated their humanity and culture within a science content. 
As I began my analysis of current science education reform, I turned to teacher education as a catalyst to transform the experience of Black and Brown students in urban science classrooms. I began to see science teacher reform as the only way to accomplish true liberation for Black and Brown students who felt like I had felt myself––in a field often out of reach. I wanted to conduct research and provide interventions that prepared teachers to create lessons that honored the lives of Black and Brown students. 
Summary 
I have described here the methods used to collect the data that is presented in Chapters 4 and 5. Chapter 4 highlights the narratives created by employing the two semi-structured interviews and Reissman’s (1993) levels of representation. Chapter 5 includes the themes that emerged after a thematic analysis of the early-career teachers’ narratives, followed by a discussion of the results, the implications of these, and my conclusions. Chapters 4 and 5 contain the the components used to organize the narratives and determine themes from the findings. 

[bookmark: _Toc131363929]CHAPTER 4: NARRATIVES
Chapter 4 contains the voices of five teachers of color describing how they navigated their first years in teaching and challenged the systems of oppression in their respective schools. Here, I describe each early-career science teacher and their connection to their pseudonym. While analyzing and organizing the narratives, I researched abolitionists whose stories mirrored those of my participants and chose appropriate names from among these. The first section of each narrative introduces the participant, including stories of their family and community. The second section of each narrative includes the early-career teacher’s own K–12 experience. The third section is the narrative of each participant as they entered college, selected a career path, and mapped out their future goals. The fourth and fifth sections include narratives on the teacher preparation program and abolitionist teaching. Finally, the sixth section consists of a narrative about the fellowship program. All names of relevant people, places, and programs presented in this section are masked to protect the confidentiality of my research participants. 
[bookmark: _Toc131363930]Early-Career Science Teacher Descriptions 
Silvia Hector Webber 
My first teacher was named after Silvia Hector Webber, who was known to assist fugitives from slavery in finding safe haven in Mexico. Both the participant and Silvia had a deep connection to Mexican culture. Silvia is a 32-year-old woman who was born in Mexico. Her father was a field worker and the family moved around the United States looking for work. She moved to the southeast at age five, and has lived there with her parents, sister, and two brothers ever since. She pursued a Bachelor’s and Ph.D. in Chemistry at a minority-serving institution in an urban context. Upon graduating from her doctoral program, Silvia was unsure of her career path and chose education. She met her husband in college and is mother to a boy and a girl. Silvia has a Broad Field science certification and currently teaches high school physics. 
Elizabeth Evelyn Wright
My second participant was named after Elizabeth Evelyn Wright, who founded Voorhees College, a historically Black college. My second participant had a strong love for Historically Black Colleges and Universities and was named after a famous show portraying the culture. The second participant and Elizabeth both came from Black families who worked in education. Elizabeth is a 34-year-old Black woman from a Midwest suburb. She grew up with her younger sister and stepbrother in a supportive family. After high school, Elizabeth pursued a degree in chemistry and psychology in order to pursue a career in psychiatry. She graduated from a four-year institution with a degree in chemistry. Elizabeth met her husband in college and is mother to a boy and a girl. Elizabeth holds a Broad Field science certification and works as an eighth-grade science teacher at a charter school.
Leonard Grimes
My third participant was named after Leonard Grimes, who mobilized the Black community to fight against the Fugitive Slave Law. My third participant and Leonard Grimes both engaged in the church growing up and into adulthood, and were/are committed to assisting Black people in finding freedom. Leonard is a 26-year-old Black man who grew up in a suburb outside a major city in the south. He grew up on the same block with his mother and later with his stepfather and stepbrothers. He spent most of his time with his aunt and uncle. After high school, Leonard was interested in becoming a research scientist and earned a degree in biology from a four-year institution. He currently holds a teaching certificate and a Broad Field science certification and teaches high school biology. 
Josiah Henson
My fourth participant was named after Josiah Henson, who escaped to Canada and founded a settlement and laborers’ school for formerly enslaved people. My participant and Josiah Henson were/are committed to providing Black people with the resources to determine their ideal profession. Josiah is a Black-and-Filipino man who grew up in a small beach community in the southeast. He grew up with his parents and a sister. He attended a four-year institution and pursued a pre-med degree. Soon after graduation, Josiah decided to pursue a teaching career and began to substitute teach. He holds both a Broad Field science degree and a special education certification. He currently works as a science special education teacher in co-taught and small-group settings.
Mary Ann Shadd
The fifth, and final, participant was named after Mary Ann Shadd, an activist, writer, and lawyer who founded the Provincial Freeman newspaper that documented her experience in assisting freedom-seekers to escape. Mary Ann and my fifth participant used/use their experiences to create new movements toward liberation. Mary Ann is a 25-year-old West Indian woman who grew up in the suburbs of a major southeastern city. Both her parents are immigrants and are Hindu. She attended a private four-year institution and pursued a pre-med degree. After graduating, Mary Ann pursued the fellowship program to gain certification and a Master’s degree. She holds a Broad Field science certification and currently works as a middle-school science teacher in a major city in the southeast. 
[bookmark: _Toc131363931]Silvia: I Could Have Done Anything, Chosen Anything… I Decided to e a Teacher
I was born in Guanajuato, Mexico, where I lived for a year. My dad grew up in California, and he was a field worker. We moved to California for about four years before moving to Georgia, where I’ve lived ever since. I grew up in metro Atlanta, in an immigrant community in the Doraville area. My family experienced a White flight. We started at an apartment complex in the North Druid Hills area, a predominately Hispanic neighborhood. Immigrant families moved there because they knew people. I remember my neighbors being White—all of them. But slowly, they moved away, and I thought “Why are the neighbors moving?” I slowly realized it was because the Hispanic families were moving into the Doraville area. I didn’t know it as White flight till I got to college. My parents now live in a diverse community; their neighbors are Black, Hispanic, and Asian. 
I grew up in a Mexican home that was male-dominated. Female roles were enforced, and I remember my parents saying “Okay, you got to learn to cook and clean so that you can care for the man when you’re older.” Domestic work was significant, as well as taking care of the boys. I have a sister, and I have two older brothers. My oldest brother didn’t graduate high school. He dropped out due to not having someone who had experienced education before. My other brother also dropped out of high school, but he went back. I graduated, and he decided to go back and do the same and attend an alternative school. My sister is younger than me and did graduate from high school.
My husband and I have two kids––a boy and a girl. I met my husband in college. It was different culturally going to college and meeting someone all about education. He wanted to create a family in which everybody succeeded. It was great having someone encourage me to pursue higher education and support me through six years of school. Growing up, we didn’t have our parents reading to us. But my kids now get to experience that. I can only imagine what they will be capable of in high school or middle school. I can already see more doors opening for them due to having fewer challenges than I had. 
K–12 Education 
My family and neighborhood are fantastic, and they did terrific navigating this county, but education was not a big thing. I think the highest level of education was elementary or middle school. They were concerned with ensuring we had a job to bring money into the home. Marriage also happens very early. I remember growing up trying to play soccer and being told “It’s not for girls.” When my parents were trying to teach me how to cook and clean, I was like, “Man, I don’t want to do that. I want to go to school.” I was different, and it scared my parents. It was also something that I had to fight. I am still recovering from what I had to push through to get to where I am. I routinely stayed after school without my parent’s permission, and I would come home to repercussions every day, like, “Why are you staying after school? Come home. We’re tired.” I received backlash for being a straight-As student active in the community. 
I went to predominantly immigrant-populated schools. They were very diverse. I remember struggling with not being born in the States. It was frowned upon if you weren’t born in this country. I was a silent student who struggled with English and didn’t raise my hand. We were often told not to speak Spanish in school. I struggled a lot with self-image regarding who I was, where I was born, and my skin color. I didn’t see a lot of myself in the classroom. We didn’t talk about Latinos while growing up, and I was one of the only Hispanic girls in my science classes. Being an immigrant comes with struggles that people sometimes don’t understand. 
I always liked math and loved to read. In high school, it clicked for me. I was recommended for gifted in ninth grade by my English teacher. Being in the gifted program took me to the next level. Before the gifted program, I didn’t think of myself as intelligent, and after being admitted, I remembered thinking, “Oh my God, I can do this. I can compete with these people.” It just changed my world, and I graduated third in my class. It took one teacher to recognize something in me, and I began to see myself as a competitor within the classroom. 
From a STEM Degree to a Science Teacher and Beyond 
When I went to college, I didn’t know what I wanted to study because no one else had gone to college before me. I remember this student in high school who was just well rounded and went to UGA [University of Geogia] to study biochemistry, and I thought, “Oh man, I want to do that.” I was like, “Oh, that sounds interesting, I don’t know what that is, but if he’s doing it, then I can do it.” And then, I remember talking to someone, and they said it was too hard for someone like me, so I set myself on a path to prove them wrong, and I decided to study chemistry. I’m pretty proud of myself. 
My mom has been chronically ill since I was younger. And when going into the sciences, I realized that science could help you better understand that part of life––disease. And I was like, “Oh, man, I’m just going to stick with it. I can help my parents out at home.” Because both my parents are now chronically ill, I can work for the CDC [Centers for Disease Control and Prevention], in an industry, or become a teacher. I hadn’t decided what I wanted to do, and I began applying for jobs. I was doing interviews with Lab Corp, produce companies, and any labs that needed chemists. While applying for jobs, my mentor talked to me about graduate school. I considered going to graduate school at that moment, took the GRE [Graduate Record Examinations], and began the Ph.D. program in chemistry at the institution.
Once completing graduate school, I just wanted to do something. I thought about becoming a teacher because there’s so much that I wish that I could do for these students. They’re missing so much stuff. And I want to go back and change that and be able to provide more. I could have done anything, chosen anything after I graduated from graduate school, but I was like, “Those options wouldn’t make me happy.” I decided to be a teacher, and I am proud of myself. I walk into school happily every day, even though some days are tough. 
I want to be in the classroom for a while, but I have thought about becoming a director of STEM at the district level. I feel more can be done with the teachers regarding how science is taught in the classroom. I would love science to be done the way that I do it in my classroom. A lot of PowerPoint is still taught and just feeding kids information. But I feel like education changes; new stuff is always presented. We discuss the need to continue attending professional development and research conferences in the fellowship. As a Science Director for the district, I feel we should offer professional development and seminars for all teachers. 
Science Teacher Preparation 
The MAT program and the science methods courses liberated me. Within the teacher preparation program, I learned much about myself, clearing up many of my struggles. The MAT science program examined the oppressive system working against me, which was eye-opening. The program affected the way that I delivered instruction to my students. I don’t think I’d be that great of a teacher with just a Ph.D. I am thankful that I found this program and the fellowship.
The methods course specifically focused on culturally relevant instruction and making sure what my students learn relates to their culture and identity. I was afraid of classroom management, but the course readings, like Love (2019) and Fay and Funk (1995), got me through the year. We were taught how to use love and logic to ensure students feel safe and comfortable. These actions reinforce the importance of incorporating Love (2019) and abolitionist teaching into our classroom and not treating school like a prison where students sit quietly. The methods course made my classroom a safe, positive learning environment. Dr. Wise had half the class read a Latin studies book. Books like this get me excited to learn about myself. It is pretty exciting. I can only imagine how the kids feel. I never thought I could win teacher of the year, but I think it’s the reinforcement we learned in the methods course that prepared me to be successful. It changed my perspective.
Abolitionist Teaching
Love stands out within the methods course and the science teacher preparation. That was my entry into just feeling extremely liberated. Her book, the first book we read, ensures we give students access to the knowledge they can identify. I remember being in middle school and teachers telling us that we couldn’t speak Spanish. I remember trying to fit into mainstream culture, wanting to be White. If I were in school and the teacher had incorporated what we do in my home into the curriculum, I can only imagine how much easier it would have been for me to retain the information. Entering a classroom where the teacher accepts everyone’s culture and does not treat us like prisoners would have been a game changer. I was a little fired up when abolitionist teaching was taught in our classrooms. Calling out individuals who are bringing other people down. I was like, “We need to be doing that a lot more often, advocating for our students even when there’s a teacher, even if it’s your colleague.”  
I think I am an abolitionist teacher. I feel I advocate for my students. I’m always making sure that they have what they need. I don’t want them to come out of pocket for anything. I especially know that they’re low-income students. I raised $6,000 for the girls’ soccer team this past year because I was like, “We know they’re low income. Why are we going to ask them to pay $200? I want them to look like Woodward, which is down the street. Let’s figure out how to prevent students from coming out of pocket.” I’m an abolitionist teacher, but I would love to be more of it. It’s terrifying. If you raise any concerns, you don’t know what will happen. Especially being Hispanic, I’m the only Hispanic content teacher in my building. So I feel left out. It is not any different than what I experienced. I am the only Hispanic in my science classes in high school, college, and graduate school. But I believe it is essential to use my connection to the Hispanic community to educate others. I think that’s how I can be a better abolitionist teacher. 
The Fellowship 
I have been afraid of every step I’ve taken in my journey. This fear is because no one in my community has taken this step. Going to college, I was afraid. Going to graduate school, I was scared. Getting this job as a teacher, I was scared. Going into the Master’s program, I was afraid. I saw the fellowship as an opportunity to have a support system that could help me navigate the MAT program, the school system, and the teaching profession. 
This last year in the fellowship has been memorable. The fellowship cared for us as teachers and helped us focus on our mental health. We were able to get together as colleagues and decompress. We got to go to the aquarium, sit there, and stare at pretty amazing animals. We went to Indian Creek Lodge and had professional development in an outdoor space where we engaged with nature. The leadership thought of the fellows as people, and helped us decompress from everything that was going on in the school system. 
Another thing I appreciate from the fellowship is when we celebrate one another––when people have life events, we celebrate them. They’re having babies or accomplishing something, whether it be, “Oh, you were a soccer coach for a year. Awesome job.” So having to do that because all my life, I’ve been patting myself on the back, telling myself I’ve been doing a good job and keep pushing, I’ll get through it. And not being the only person who does that, having other people celebrate you, even if it’s a minor thing, has been rewarding.
I’ve been able to interact personally and learn from each other. Specifically, many of us recently went to this Noyce conference and just got to hang out with the other fellows. We got to experience each other outside of the professional level. I think that’s been amazing because when we go to work, it’s all about just doing our job. 
The fellowship has been highly supportive of professional development. We’re about to start a book club. I’m looking forward to it because it’ll force me to read, reflect, and incorporate things into my classroom. I’m excited about the book clubs and the many groups that support our professional development. We also engage in professional development that fellows design in areas where we are knowledgeable. I have gained new information from my classmates sharing their knowledge on instruction and discipline. I’ve stolen some of the teaching practices that my colleagues have shared. 
Researcher Summary   
When Sylvia was asked about her K–12 education, she felt the schools thought less of her because she was not born in the United States. She attended schools attended by immigrant students, but was not allowed to speak Spanish, and her English courses rarely featured stories that highlighted her culture. One teacher took notice of her potential and recommended her to the gifted program, which propelled her to excellence through access to more resources and opportunities. Sylvia graduated from high school near the top of her class due to her determination to overcome gender norms in her family and culture. She is proud of her perseverance while fighting her insecurities and her family’s gender norms. 
Sylvia entered college needing help knowing what path to take and with no blueprint. She joined the STEM field to prove to people that people who looked like her could succeed in that field. She sought a chemistry degree to help her family, and eventually pursued a Ph.D. when unsure of her next steps after her Bachelor’s degree. After completing her Ph.D., she again looked for the next step in her career and decided to become a teacher. She believed her decision to become a teacher would make her happy, and she was genuinely proud of her decision. 
Silvia found liberation with the teacher preparation that reached beyond content and student engagement. She described the MAT program as one in which she could reflect on her upbringing and begin to put names to the injustices she had witnessed. This reflection allowed Silvia to imagine her role in the classroom as a co-conspirator rather than a disciplinarian. Sylvia finds her abolitionist work in providing resources to her students to make their lives easier and extracurricular activities more accessible. Abolitionist teaching prompted Silvia to construct lessons that veered from the White mainstream curriculum. 
In every phase of her life, Silvia started out afraid. She explained how she felt when pursuing each degree and starting her new career as an educator. Although she was scared, she persisted. Her decision to apply for the fellowship was due to this fear and an urgency to find support when entering a new profession. In the fellowship, Silvia found a group of like-minded individuals that celebrated her and provided her with new ideas. 
[bookmark: _Toc131363932]Elizabeth: I Feel Like Being a Black Woman Science Educator is Empowering
I grew up in a town called Benton Harbor, Michigan. It is on the west side of the state on Lake Michigan. Benton Harbor is mostly Black, but is considered a twin city to its neighboring town St. Joseph, which is predominantly White. The two towns were the same size, but had different amenities. A bridge was the only thing that separated the two towns besides color. Whirlpool is headquartered in Benton Harbor. However, most of its executives live in St. Joseph.
I have a younger sister and stepbrother, and I am the oldest. My father and stepfather have been in my life my entire life, so I grew up with two dads. My grandfather only had two daughters, but treated us like his daughters, too, so we had three dads. My grandfather was a Southern Baptist pastor, so I grew up grounded in the church, going to church on Wednesdays for Bible study, Sunday morning, Sunday school, regular service, and then afternoon service. We went to choir practice during the week for the kids and the adult choir because my mom was the choir director. 
I met my husband in college, and we were lab partners. He was getting his chemistry degree. I have a nine-year-old son and a seven-year-old daughter. My son was born three months early, so it halted my career progress when I got pregnant with him. I had just entered the science field after graduation and had to take a break due to pregnancy. 
K–12 Education 
I attended a magnet school outside Benton Harbor’s city limits in elementary school. I went there from kindergarten to sixth grade. All my teachers were Black. One of my teachers was my actual cousin, and another was my mom’s godsister’s auntie. In eighth grade, I began attending a charter school my grandfather insisted I attend due to the failing school system in our town. My grandfather was a school board member and belonged to a charter school board. His decision to move us to a new school was rooted in his commitment to education. My grandmother was a teacher, and my mother always had an administrative role within the school system. My mother and grandfather didn’t want me in an environment that would stray me away from my goal of becoming a doctor. 
My first memorable teacher was in fourth grade––Ms. Davis––who also happened to be my cousin. She knew me outside of school and noticed that I loved math, giving me higher-level math assignments. Also, she knew I didn’t like writing, so she always structured our writing activities around my strengths. I don’t remember doing much science in elementary school, but math class was my strong suit, especially with her support. Once I entered high school, my science teachers were typical White male scientists. My eighth-grade science teacher was prejudiced and purposely failed Black children. My chemistry teacher was good, but I had to earn his respect in class. He catered to the boys in class, and I never felt affirmed by his lessons. I think it was due to my intersectionality. One teacher ignored me because I was Black, and the other ignored me because I was a girl. I always loved science, even in elementary school, but found it challenging to earn acceptance from my science teachers in high school. 
From a STEM Degree to a Science Teacher and Beyond 
Initially, I planned to become a psychiatrist. I went to college and double majored in chemistry and psychology because my school, Central State, did not have a pre-med degree. And I thought, “Well, psychiatrists typically give out medicine, and I think a chemistry major would go nicely alongside psychology.” I didn’t keep psychology because the advisor was an asshole, and I did not want to deal with that for four years. And so, I just stuck with chemistry. 
I graduated from Central State University in Wilberforce in 2011, around the time of the first recession. The STEM jobs were only hiring temps or contract workers. After graduating college, I went to Detroit, and most scientific jobs involved the motor industry. My first job in a STEM-related field was in a car paint lab. I did numerous jobs that involved car paint or car parts. People were expected to work for about a year to prove themselves before being hired full-time, unless they were men, like my husband. He worked two months and was made a permanent employee, then worked two more months and became a manager. As stated before, I struggled to keep a job due to my first pregnancy. 
My children are the reason I decided to become a teacher. My son was born premature, so I had to learn about all the milestones children need to accomplish in the early years. I would check in with my son’s daycare director to understand how they taught certain things, especially after my daughter was born. When I moved to Georgia, I became an employee at a local daycare while trying to find a new job in the scientific field. One summer, due to my STEM experience, I was asked to be an instructor at the STEM summer camp. I was able to work with fourth and fifth graders, and have fun while also learning science. When I saw the student’s eyes light up, I was like, “Okay, so this teaching thing, I think I like it.” I would talk to the students about their goals, and it became clear that students whose parents made more money dreamed bigger. Students of all races in that particular school moved through the educational system with very few barriers due to a higher family income. And it just made me realize, “Okay, this is how suburban kids are, but how are the inner-city kids?” I started looking into becoming a teacher and serving urban students. 
I feel like being a Black woman science educator is empowering not only [to] my students but also myself. I don’t picture anyone that looks like me as a scientist or science teacher. It was either a Black male or a female of some other race, not both. I feel like being a Black female science educator this early in their lives is a calling. I am the perfect educator for the urban environment because I’m not just teaching them about science. I often say, “Let’s pause on science, talk about that, and figure that out.” I think having someone that looks like a family member is what many of our children need right now. I don’t just see myself as an educator, but as an extended family member.
In the future, I want to write a curriculum that implements literacy into science because we need many strategies to teach younger students. However, science isn’t taught in elementary schools. The lack of science in elementary schools creates a problem in middle school, and students don’t care about the subject. I want to make it so that, even if there’s no science in the school, an ELA teacher can teach the basic science because of all the ELA and literacy tools that have been placed in the curriculum. It can be combined in their classroom, even with the teacher having no idea what they’re talking about because it’s still slated for the students to learn science through the ELA curriculum. Working in middle school has shown me where the gaps are, and I want to be able to write a curriculum that not only fixes the gaps in middle school and high school but also completely erases them in elementary school.
Science Teacher Preparation 
I do want to say that when it comes to the university, the teacher preparation program prepares teachers for today. A student who graduates from the teacher preparation program is built differently. I think it’s due to the seriousness of the classroom emphasis within the program. I don’t feel like we’re just learning how to teach, but truly working to retain teachers once they enter the classroom. I believe the program answers to the teacher shortage, and I think the institution does a fantastic job. 
I believe the science teacher preparation program is the best at the university. I’ve met many MAT students from the language arts and social studies, and I started talking to them about their program of study, and they appreciate the skills gained. I noted the impact of having Dr. Wise the entire year through the science methods course. Having him through the whole degree process mirrored the format we teach science in the K–12 classroom. I started teaching at a new school this year, and I noticed the difference in preparation among science teachers. I realize there are many gaps in preparing teachers to teach science. Some teachers are still doing the scientific method. And I am like, “Oh my goodness, no!” The teacher preparation taught us innovative ways to teach science, especially with Black and Brown students. In my school, we are currently working to increase scores on the End of Course Assessment and ACT while still teaching science with a White lens. We are working to mirror science instruction to how White schools teach science. The methods course taught us how to engage with scientific concepts while still providing culturally relevant pedagogy. 
The methods course provided resources like the NGSS standards, social justice standards, the different hubs, and lesson plans. We also engaged in critical work through the histories, identities, literacy, and liberation (HILL) framework and culturally relevant pedagogy. We used the resources in our assignments, especially in the CCC course. The resources make me look so fancy in some of my training. I showed some of my science teacher friends the NGSS Hub. I know everybody doesn’t use all the resources we were given, but I have them bookmarked on my personal computer. You never know if you need to go back to it. These resources make teaching a new grade and standards easier. 
We spent a lot of time in the methods course investigating the identities of our students. This process also included reflections that highlighted the many different parts of our lives that need to matter for us to matter. It opened my eyes, especially when we started doing the Women in Science assignment and then the Queer in Science assignment because the person that I ended up connecting with was a woman who was a Black, queer woman from Chicago. Though I am not queer, hearing all the things we had in common showed me, even as an adult, that I didn’t realize how much representation I needed to help my students. Even now, I wonder, “What more out there did I not learn as a child?” 
Abolitionist Teaching 
Abolitionist teaching needs to be a separate course now that we understand what it could be or who we could be as post-pandemic teachers. Dr. Bettina Love’s book is something I always reference, even now, when talking discussing social–emotional learning with my new school. It challenges teachers to understand the whole child, the entire point of education. Love made us realize, “Hey, I am working within the school-to-prison pipeline,” “Why aren’t more people accepting this?” And then actually seeing Dr. Bettina Love speak about the post-pandemic education system. Oh, my goodness, I geeked out because I was living the reality she discussed last year. Everything she talked about came to fruition in my life during the previous school year because administrators had no idea what they were dealing with. The administration refused to make changes to accommodate the needs of the students. If you don’t accept the whole child, what’s the point of just trying to reach their mind? The unwillingness to adapt caused me to leave the school. 
I felt like we had to become abolitionist teachers by the end of the program, and if we weren’t, then we weren’t doing it right. I feel like becoming an abolitionist teacher in the city honors John Lewis, especially when including culturally relevant education within science education. You feel like you want to be someone who gets in good trouble no matter what you’re going to do. You begin to feel like you are working against the system. Our students cannot succeed in college if we don’t try to make school equitable. You can’t make anything equal if the playing field from the beginning isn’t similar. Honestly, I do not care that I am now in a charter school system versus a traditional public school system because my new school embraces the idea of being an abolitionist teacher. 
Am I an abolitionist teacher? Oh, yeah! I’ve gotten into much trouble caring for my students in my last school. And when I mean trouble, I mean real trouble, like getting sent to the principal’s office and even getting sent to HR [human resources] because I care for my students more than my content. The pandemic did our babies a terrible injustice, and they just got the crappy end of the stick. As a Title I teacher, most of my students are underprivileged in some form, whether it’s their living or income situations. Sometimes I couldn’t teach science; I needed to teach the kids how to talk to each other and move through school. It’s just so much more we had to do in the classroom than teach the content. Teaching outside the science content got me in trouble, but I didn’t care because my students learned and knew I loved them.
The Fellowship 
I applied to the fellowship to have them pay for my masters. Who wouldn’t want their masters paid for, and a stipend? That was the original reason, but in full disclosure, I wasn’t the best undergraduate student. I scraped by [by] the skin of my teeth to not get on academic probation during my first couple of years in college. I was a little nervous about applying because I was barely under the requirements for the GPA, but I fit every other requirement. I met with Dr. Clark, the science leader, and I felt like I could do it. Not only did I want the support, but I also wanted to show myself that I wasn’t a bad student. 
The beginning of the fellowship was a little rocky, and we let the leadership know of our concerns. The leadership actively listened to our concerns and adjusted the signature experiences and professional development to our needs. The changes they made truly showed their support. These days, our professional development or signature experiences are geared to what we need as teachers and future teacher leaders. We have speakers discuss instruction and our students. We had a speaker discuss some concepts in Bettina Love’s book. It focused on how we teach Black and Brown students and how we need to care for them. He also included his own story to connect to us. We had another speaker talk to us about grant writing, which got me thinking about the funds I could get for my current school, which doesn’t have as much funding as the more prominent districts. We also lead sessions during the signature experiences. I have led a self-care professional development with my peers, tailored to supporting rest and growth within our profession.  
We also receive support from the fellowship staff. I get advice from Ms. Bett due to her math background, which connects directly to science. She sometimes gave me good ideas, especially when she visited my classroom. I’m a charter school employee because of Ms. Bett. She not only helped me get this new job but also supported me when things got bad at my last school. The fellowship provides so many resources and support. Oh, not to mention, there were times when I had to call Dr. Harper while Dr. Clark was on maternity leave because I was struggling with my classroom, and she was just there like an auntie. 
Through the fellowship, I have met many people who are now my best friends. The whole science crew has gotten close over the last two years. We have done many things outside of the classroom as well, and we’re almost like a mini family. Together, we had our methods courses and many other classes. We created a community that assisted with assignments and had meet-ups, wine-tastings, and happy hours. We like each other and have had so many experiences together. You would’ve thought we all knew each other before this experience. 
Researcher Summary 
Elizabeth grew up in a family deeply involved in education, and entered school excited to learn. Her family also ensured that she was provided with resources and access by having her attend the best schools in the neighborhood. Although she was interested in science, she had White male teachers who did not encourage her in the classroom. She connected her teachers’ actions toward her to her race and often felt invisible in the science classroom. 
She entered the STEM field to become a psychiatrist, but turned to just chemistry due to a lack of support in the Psychology Department. Elizabeth often felt she did not have a fair chance of obtaining a STEM job due to her gender. She often connected her lack of job opportunities with her commitment to motherhood. Ironically, her role as a mother motivated her to join the education profession. She was aware of the lack of resources and access for Black students, and therefore wanted to become a teacher to close the gaps. Elizabeth often mentioned her commitment to urban schools to address inequities, especially in science education. She underwent discrimination in her science courses, which provided insight into the importance of Black science teachers. She located the significance of her role in the classroom and her vision for the classroom, which stretches past science standards and curricula. Elizabeth was also intentional in pursuing an education position in the urban context. She believes herself to be positioned to work with students in the context of an extension of their families. 
In the MAT program, she was an excited learner, soaking up different techniques and saving various resources for later. She also was cognizant of the importance of the MAT structure and its impact on her teaching. Elizabeth continues to use the resources and texts in the classroom and shares the resources with her peers. She holds the MAT program in high regard, and mentions having noticed a difference in the quality of teachers who have attended the institution. Elizabeth is an abolitionist teacher through her commitment to putting students first. In her narrative, we see her fighting for students and risking her career and income to be sure that all students are seen and secure in her classroom. 
Elizabeth sought out the fellowship for both academic and financial support . The fellowship made her feel like she could do the MAT program and enter the teaching profession. In the fellowship, she made professional development work for her. She felt support from her classmates and was able to create lifelong bonds with several of her classmates. 
[bookmark: _Toc131363933]Leonard: I Want to be the Purple Horse of Education
I grew up in a racially diverse suburb outside Atlanta. My hometown shifted from a predominately White population to a more diverse one due to White flight. The neighborhood I grew up in had Black families, which later changed to include Asian and Latinx families. The change in demographic was due to Katrina and the entrance of immigrant families. I grew up with a single mother who later married my stepfather, who also had two children of his own. I am the middle of three boys and spent most of my childhood with my aunt and uncle, who often supported my mom as she raised us on her own. 
K–12 Education 
All the schools I attended were Title 1 schools that received federal funding. Many of us were from low socioeconomic families. Though the neighborhood I grew up in was mixed, the schools I attended were predominantly Black. 
The teachers in the schools, though, were from different backgrounds, many of whom were Black. The schools were good and provided a sense of family. We were all proud to attend the schools and had excellent relationships with our teachers. My teachers provided clothes, food, and a ride home and looked out for me. The teachers often offered support, a sense of belonging, and a sense of identity. They helped me find myself in a time when I didn’t know who I was. My teachers recognized and affirmed me by saying, “Hey, you’re present, you’re here, and I see you.” The teachers constructed a village around their students. They became extensions of my immediate family. This feeling is one that I didn’t get from my own family. 
I think back now to my time in school, and I am honored to say that I had my first Black male teacher in fourth grade. I know it’s rare to have male teachers, and even more rare to have one at a young age. Black male teachers provided rides home from games and support through Big Brother programs. I felt like I could come to them even if it weren’t directly tied to a sport or a program. 
My favorite subjects in school were always math and science. And I enjoyed those because of the challenge, the critical thinking, the hands-on activities. In high school, I participated in a science program that heightened my love and interest in science, scientific inquiry, and scientific exploration. I enjoyed science because it came easy, but was hard for others. My time in Advanced Placement Biology and my love of science prompted me to want to be a biology major in college. I wanted to use my love of science and math somewhere in my life, post-high school. 
From a STEM Degree to a Science Teacher and Beyond 
When I entered college, I wanted to be a research scientist and study viruses. I also wanted to study genetics and focus on genome mapping. I wanted to join the two due to my connection between genetics and virology. I was passionate about learning about viruses, RNA viruses, and DNA. I wasn’t the best scientist because I didn’t take full advantage of research or spend time in the lab, and I glided through those things. The practice of science like inoculating, streaking plates, and ecology labs came easily. I wish I had been engulfed in the research because it would have made me a stronger teacher, but I have a strong love for science. 
My goal of becoming a research scientist changed slightly as I took on leadership roles at my university. Through these organizations, I discovered higher education. I fell in love with the inner workings of higher education and saw myself working and leading on a college campus. Once I graduated from college, I stepped away from my goal of becoming a research scientist. I was in limbo. I began searching for a passion and a position that would fulfill me, like the leadership jobs in college. I started looking for jobs in the education field. My first job out of college was a program coordinator position for AmeriCorps Playworks, where we developed recess programs to teach … kindergarten through fifth grade. We constructed lessons that developed social–emotional learning skills through recess and play. Playworks was a fantastic experience that opened the door to teaching, and I haven’t looked back.
When I think about it, I’ve always wanted to teach since I was in the first grade. I used to decorate my bedroom, write on the back of the door, erase it and wash it off before my mom got home. I’d teach my invisible student all the time. At every grade level I went up, I said, “I want to be a first-grade teacher.” Then I went into second grade, “I want to be a second-grade teacher.” In eighth grade, I wanted to be a middle school teacher. I got to college and said, “Wow, I want to be a university president.” It never stopped. In my three-and-a-half years in education, I’ve worked with students at every level, from pre-K up to twelfth grade.
As a science teacher, I challenge my students, even if they don’t love science, to at least appreciate it, to appreciate the process. And not so much science––I don’t care about the content. I tell people that I’m an educator. Educators are so much more encompassing than just a subject. Do you utilize any of the skills I taught you in this course to apply anywhere else in life? If the answer is yes, I’ve done my job. I see myself as someone my students look back to and say, “It was tough, but Mr. Grimes loved us. He cared about us. He had high expectations and pushed us to our limits every day.” That is how I see myself as an educator providing the purple horse for students. What’s the purple horse? Exactly. You’ve never seen one before. So, if you saw a purple horse, you would want to take pictures and take a selfie with it; you would always question, “How did we get this purple horse?” because it’s an experience that you’ve never had. And so, I want to be the purple horse of education. I want people to see what I do in the classroom and want to provide the same for their students and take pictures in awe. 
In the future, I want to become a university president. I don’t necessarily know the pathway. I serve as a Positive Behavior Coach and the building’s assessment leader. I am looking for the best opportunity to get my leadership certificate for Tier 1, but I don’t want to return to get a Master’s. I’ve even had some opportunities to impact college students post my Bachelor’s degree. It’s been fantastic working with pre-service and in-service teachers, coaching, and providing feedback. I am on this journey seeking opportunities to be an adjunct professor and part-time faculty member, get my foot in the door, and get that teaching experience under my belt. And then we’ll see what happens.
Science Teacher Preparation 
My institution’s teacher preparation program is fantastic, especially for science educators. More specifically, the science MAT program here is unmatched. I am better prepared since I went through the program before entering the classroom. The university program is robust, but rich in instructional pedagogy. The different pedagogies we are exposed to prepare us to meet students at their place of need and affirm their identities. We encounter professionals and practitioners and receive pertinent information. And then you must ask yourself, “Okay, where or how do I want to apply this information?” This is my third year teaching, and I feel much better equipped to lead professional learning communities, facilitate the curriculum planning for biology, and mentor other teachers. 
Our classes surrounded affirming students’ identities to ensure that we weren’t the fearmongers, trying to ensure that you create a safe space for your students. The program worked to develop teachers who use love and logic and treat kids like humans, not subordinates. We learned to view students as partners within a community, which has allowed me to get so much out of my students. And just those things have immensely impacted me as I figure out how I want to teach. How do I want to craft my teaching in my classroom? How do I develop a safe and positive environment that’s welcoming, that’s rigorous?
We had the same science methods course teacher for three consecutive semesters, which created truly impactful lessons. We engaged in microteaching, lesson planning, and science investigations. We read Dr. Bettina Love’s, “We Want to Do More Than Survive,” Haberman’s, “The Pedagogy of Poverty Versus Good Teaching,” Muhammad’s “Cultivating Genius,” and Faye and Funk’s “Love and Logic.” We discussed how our students learn and pulled resources from the National Science Teaching Association. I may not actively use the resources all the time, but they show up in my thinking, planning, and development. I have these skills and feel better equipped to go into my field.
Abolitionist Teaching 
Abolitionist teaching was introduced through a book talk within our first science methods course and was weaved into all the methods courses. We were assigned certain sections of the book, and we would talk about them as a class. We would discuss different examples of how components within the book appeared in our teaching or experiences. I realized the need for abolitionists or the abolitionist movement in the educational realm. I began to think, “How can we take some of these scenarios and be abolitionist teachers?” We created safe spaces for our classmates to share and talk about abolitionist teaching to make it meaningful and applicable. In some of those ways, we asked ourselves, “How do we enter our school buildings and our district as abolitionist teachers and protect our students?”
When I think about abolitionist teaching, I think about the phrase, stay in your lane. Teacher colleagues often tell me to stay in my lane. I’m afraid I must disagree. Anything concerning a student is in my lane. My lane is anything that has anything to do with students’ well-being, their futures, and the instructional experiences that we provide. Students are always my business. And I think every day there’s an opportunity to be an abolitionist teacher––I don’t think that it’s abstract. When master schedules are being built, and the student’s needs and interests aren’t met, that’s a moment to be an abolitionist teacher. When we’re allocating funds and dollars to athletics, but fine arts and those various programs are underfunded, that’s an opportunity to be an abolitionist teacher. When we’re perpetuating racist pedagogies that do not affirm the student’s identity, Whitewashing the curriculum, or requiring teachers to teach from the same PowerPoint with no regard to the student’s experiences, that’s a moment to be an abolitionist teacher. These opportunities present themselves every day.
Am I an abolitionist teacher? I think that each day I find ways to fight for my students. I guess that makes me an abolitionist teacher. Am I destroying entire systems of oppression? No. Am I going to by myself? No. So if I’m being realistic, yes, I am an abolitionist teacher. I work within my sphere of influence to fight for my scholars to protect their experiences. This includes fighting my colleagues when I feel like, “Hey, this needs to be addressed and should be addressed immediately because what we’re doing is unfair,” or, “What we’re doing is not sustainable.” Being an abolitionist teacher is sometimes just about speaking up and committing to do something. My job is to create a space where I don’t marginalize, abuse, or oppress students, and [do] support their self-worth. 
The Fellowship 
I joined the fellowship program because I wanted an opportunity to go through a teacher prep program, receive a mentor, and gain support while getting certified. Sign me up! I also went through the process of paying for my degree. But we realized that [the] fellowship is so much more. It gives you a space to be with other teachers that think and feel the same way you do, a support system within a cohort. Also, the cohort before us had candid conversations to help us through the journey in our various schools. We realize we’re not in this alone. The fellowship program is a priceless, invaluable experience that I wish more people could experience. The partnership with the Robert Noyce Foundation provides opportunities for practitioners to offer professional and academic advice. The fellowship provided a community to lean on. I have received support from my building and district, but I think the educator I am now is because of the skills that I’ve gained from the fellowship and MAT program.
Researcher Summary 
Leonard grew up surrounded by a strong community of Black teachers and role models. He had a great relationship with his mostly Black teachers, who stood in as parents when he needed support. When he yearned for attention, his teachers made sure he mattered, in and outside the classroom. His time in this sacred space of love and support transferred into his classroom, where Leonard saw himself as a co-conspirator who worked to combat any of the injustices he witnessed in his school. 
Leonard admits that he has always wanted to be a teacher. He often modeled his actions and choices on those of his teachers. Although he was interested in education, he decided on a STEM degree so as to better understand the science subjects that interested him. He sought out a career in education when he got involved with collegiate organizations, and was interested in higher education. Leonard’s time in the AmeriCorps organization helped solidify his commitment to education and provided him with a space to work with students in. 
Leonard was able to gain support and resources through the MAT program. He learned several techniques to connect to his students and provide impactful lessons that affirmed his students’ identities. The classes in the program helped him humanize students in science and lead with love and logic. Leonard identified his abolitionist teaching as being intertwined with every component of a student’s life. He saw several ways teachers could combat injustices through standing in the fold and working in community with his students and the school. Leonard believes nothing can stand in the way of him providing an equitable education for all students.
Leonard was excited to join the fellowship to be in a community with like-minded teachers. He was most interested in the connection to the Robert Noyce Foundation and the opportunity to engage with different practitioners and participate in professional development opportunities. He believes more teachers should have a chance to participate in similar programs.
[bookmark: _Toc131363934]Josiah: I Could Pair My Love of Biology and Special Education to Affect Change
I grew up in Pensacola, Florida––a beach community not far from Alabama. There were Black families, White families, Hispanic families, Asian families, and then there was us. We are biracial. My father is Black, and my mother is Filipino. My sister and I got a lot of attention, but it wasn’t the best. It made it a little tricky growing up in Pensacola. My parents have been married for 30-something years. They were high school sweethearts, but they met and fell in love the fall after they both graduated from high school. So, they’ve been together since then. My mother moved to the US when she was 14. She always reminded us we were American. So, she told us we had to speak English and did not teach us her native language, although now she regrets it. 
I have an older sister who is two and a half years older than me. So, we’re close in age and your traditional brother and sister. We constantly fought, but then we loved each other to death. She’s Cancer, and I’m a Scorpio, so we’re the most compatible, but we’re super-emotional. She has four kids, so I am an uncle. I’m the responsible uncle, although I wish I were the fun uncle. Of course, the teacher aspect doesn’t help it either. So, I’m labeled as the responsible uncle. 
K–12 Education 
The schools we attended were in lower-income areas. All the schools were closed by the mid-2000s due to poor performance. And, as of now, none of my elementary or middle schools exist because of poor performance. All the schools were diverse, but were predominantly African-American, with the highest population being Caucasian, next Asian, and then others. The schools were run by White teachers who were closed-minded and stereotyped every kid. Many teachers stereotyped us because they couldn’t figure my sister and me out. They’re like, “Okay, are they Black? Are they Asian? Oh, grandma picked him up, so he lives with a grandma because I’m sure mom and dad are single parents.” We could feel the prejudice as a child. And now that I talk about it as an adult, it’s 10 times worse. 
From a STEM Degree to a Science Teacher and Beyond 
I attended a community college when I graduated high school and then began attending a university in Tampa. Science and math were my favorite courses, and I got my degree in biological sciences, which was the pre-med program. The day after graduation, I was like, “I want to make a difference. I don’t want to just go to work and make money. I want to make a difference.” My father pulled me aside and asked, “Well, what is it that you want to do.” I said, “I want to teach,” and I burst into tears. My dad said, “Don’t cry. You’re going to make me cry.” My dad never responded to my tears positively, but he embraced me. I knew after that talk that my parents would support me as a teacher. I went home to Pensacola and started substitute teaching at my previous schools. The teachers I loved growing up were now principals. I began subbing because I didn’t know what I wanted to do. I just knew I wanted to teach.
I took a particular interest in special education classes. I took an interest while substitute teaching for a special education teacher. One of the teachers found me and said, “Hey, tomorrow, I need a sub.” I took her up on [the] offer, followed her schedule, subbed for her kids, and fell in love with her kids, “Oh my God, I have to teach them!” That same fall, I planned to pack up all the stuff I had in storage from Tampa and move. My original plan was to move to Houston, substitute teach there, and then get my teaching degree or teaching certification. And then, I wanted to teach in Atlanta. I contacted the district because I applied for a substitute position. I called them and [they] said, “Oh yeah, orientation is next week.” That was it! I moved to Atlanta three weeks later. So, my goal was to get my feet wet. I had not decided yet if I wanted to teach or not, although I enjoyed it so much while subbing. I subbed at every school in Roswell and Milton. That was my jam right there. 
I always wanted to teach science, and my teachers greatly influenced me. So, when I started the teacher preparation program, I sought to teach science as a special education teacher. I noticed early that I could pair my love of biology and special education to effect change in my classroom. I had a connection with the special education students. I often felt like science teachers didn’t want to work with them. And then, of course, my goal was getting one special education kid to pass the biology End of Course Assessment. My principal said, “I just want you to focus on one kid right now.” I did that. Then he said, “Let’s bump it up to two, three, then four.” My principal always told me, “It’s going to be a little bit more difficult now because you set the bar high, but I want you to keep challenging yourself.” I push the limit, go above and beyond, go the extra mile, and support my kids. 
By my second year of teaching, [the] administrators said, “Okay, it’s time for you to go into leadership.” And I’m like, “Really? Because I’ve only been teaching for two years.” They’re like, “It doesn’t matter how long, you don’t have to be teaching for five, 10 years to go into department chair or to the leader. You’re destined––you’re bound for leadership. You need to go ahead and start it now.” I applied for the department chair position and got it. My principal was a big part of my success, but many [said], “No, Josiah, he sees your potential. It’s all on you. You have to give yourself some credit.” But I’ve always given him [the] credit. 
I plan to move into either an instructional support teacher (IST) role for a school in the district or the school improvement coach role. I’m leaning more toward the IST role because it’s near and dear to my heart and within reach. My Plan B, after I serve in the IST role, is to move into a science education role. I might teach science full-time, so I can get experience to apply as a school improvement coach for life science. That’s always been my plan, like, after the classroom, either support special education or support science education.
Science Teacher Preparation 
As I was working as a substitute teacher, I told my principal about my idea to return to school to get a Master’s degree in science, and he said, “I love the idea, do it, and then when you get the degree, we can figure out how we can execute your plans.” I was still apprehensive about getting into the science program. Still, when Dr. Clark interviewed me, she said, “Okay, I love the idea of a special education teacher getting this degree.” Overall, I feel that the science teacher preparation program at the university was an excellent experience. I feel like I was able to meet and collaborate with so many different educators in science, not only in the district, but also in the larger metropolitan area.
The methods course and working with Dr. Wise were impactful. What can I say about Tim? Like, Jesus Christ! We thought about him last week. We’re like, “What is he up to? We need to do something for him because he’s just amazing. Like, just the way that he prepares you”. His focus on Black and Brown students allowed me to be more cognizant. We read several books that allowed us to connect with our students. We read “I’m Not Your Negro” and “We Want to Do More Than Survive,” which allowed for a connection to [the] students and a reflection of our experiences. 
The way I viewed lesson planning changed after the science teacher preparation program. Because of the methods course, I was aware of the critical nature of teaching Black students. A lot of the topics that we discuss in class teach us to be relatable to our kids. The first lesson I taught in the science teacher preparation program was culturally relevant, relatable, community-focused, and centered on culture. I was aware of these concepts, but after the science preparation program and methods courses, I had the tools and methods to be more relatable. I created lessons connecting society, social media, culture, history, and Black Lives Matter.
Abolitionist Teaching 
We read Bettina Love’s book about abolitionist teaching in our methods course and participated in discussions. I related to her because she taught in Florida. I interpret her definition of abolitionist teaching as being more relatable to [the] students through their interests or their community, and recognizing the identity of each student and how to make the student matter. And I feel like honoring the whole student is the most valuable when teaching Black students because I feel like our kids need cheerleaders. 
In completing the science methods course, we saw opportunities to be abolitionist teachers. I always think about Donnell, who was one of my first students. He told me, “Come here, Mr. Henson––why are we watching this science video again?” And I’m like, “What are you talking about?” He’s like, “You know I don’t understand White people. They talked way too fast for me. Can we watch the video, and then afterward, you tell me what he says?” I was like, “I got you.” Although he was focused on race, I now see that he couldn’t connect with someone who didn’t look like him. I began to think of lessons that would connect to Black students rather than alienate them. 	
Am I an abolitionist teacher? Yes, I affirm my students as scientists. Many students say, “I don’t want to do science. I don’t see myself being a doctor.” But why not? Who told you that you weren’t a scientist? Back to Donnell––we struggled for the longest to figure out what he would do after high school. And he was like, “Don’t tell anybody this, but there’s something I want to do. You know that guy that fights alligators, and he’s touching reptiles, and all that? That’s what I want to do.” I said, “Okay.” I thought that was odd because he had never talked about that before. And I’m like, “Let’s figure out a way you can do that.” I found this Black guy on Instagram who is into reptiles. I showed Donnell, and he took my phone, watched videos, and [was] just like, “Wow, this is something that I could do.” I think the reason is that he saw a brother playing with reptiles. I feel like that’s how I am an abolitionist teacher. I make sure that the whole student is fully acknowledged. 
The Fellowship 
I was nervous when I applied to the fellowship program. The program is tailored to science and math teachers, and I highly doubt they were looking for a science teacher who is a special education teacher. I wanted to be in a program tailored to science educators. I was so happy when they accepted me into the program and saw my passion for special education as a strength. I love the fact that special education is my contribution to the program. I think the struggle for new teachers is working with co-teachers. Every time we meet as a group, there’s one person that’s like, “I hate my co-teacher.” And I’m like, “Well, let me tell you an approach you can use.” I’m huge on special education and don’t want to be a professional development distributor; instead, I want to be a team player. I found my special education background [to be] a tool to contribute to the group.
When I am engaged in the signature experience, I’m in it and don’t regret anything. In 2022, the fellowship leadership made changes that provided us with different opportunities to be creative and build a bond with other fellows. And I think that’s what we asked for from the fellowship leadership. Community and professional development were what I was looking forward to in the fellowship. I have enjoyed collaborating with people in leadership at the university––people with experience in education––and then, of course, being able to collaborate with science teachers like myself.
I feel like [the] fellowship is a great way to collaborate with educators that are in your vicinity, in your area. Some of us now still teach in the same learning community, which is nice. I have excellent relationships with those individuals, and some fantastic support, which has helped me to become a better science educator. One of my classmates, Elizabeth, pours into me. When I started second-guessing myself, she said, “You got it. You have it within you. You need me to pull it out of you.” She forces me to get out of my comfort zone. Her motivation, coupled with the professional development within the fellowship, transfers directly into my classroom.  
Researcher Summary 
Josiah’s K–12 education consisted of White teachers who often displayed prejudice toward him and his sister due to being both Asian and Black. In addition, his teachers often did not understand his family structures and began to label him. Although Josiah had a tough time in school, he did have great relationships with his teachers, and would eventually work as a substitute teacher in their schools. 
He pursued a pre-med degree but felt unfulfilled, post-graduation. Josiah found his calling in education and truly felt supported by his family and past teachers. He had an exciting path into the education profession, including substitute teaching, which helped him zero in on his chosen classroom structure. As a special education science teacher, Josiah is proud of his contribution to the classroom. Josiah shows a genuine interest in the students with special needs and works to show growth in both his personal and scholarly goals. 
Josiah learned how to connect to students through lesson planning during the MAT program. He experimented and found different methods to reach students through their interests and cultures. Josiah locates his abolitionist work in helping students find their passions and providing resources. He thinks of his students individually when discussing abolitionist teaching, and works to connect science to their future goals.
Josiah sees himself as a resource for teachers in the fellowship due to his role as a special education teacher. He looks for opportunities to humanize special education teachers and provide tools for successful partnerships. Josiah also found a best friend in Elizabeth, and looks to her for support in the classroom. The fellowship helped him to construct a better understanding of science as a special education teacher. 
[bookmark: _Toc131363935]Mary Ann: I Want to Normalize Education for Everyone
I grew up in Gwinnett County. My parents are from the Caribbean, Guyana, in South America. I live with my mom, dad, and my sister. I’m the first generation in this country. My sister’s older, and she grew up with kidney failure. She was kind of like the sick kid and got all the attention. My parents are still together. They were always together. Super middle class, have a decent job and have always been able to support me financially. I grew up Hindu, so super-big on the Indian culture, and the Caribbean culture is different. My culture was everywhere in my home. I had the best of both worlds; I was born in America and had all the American traditions.
K–12 Education 
I went to Berkmar High School, a diverse community. There was no one dominant student population. Everyone was from all over the world. And I have friends from everywhere. It taught me not to take space, but to go into different areas that weren’t necessarily my culture. I had a lot of different types of teachers. I had Black teachers, Black female teachers, Black male teachers, White female teachers, and White male teachers. I can’t remember if I had any Latinx teachers. I remember all my gifted teachers specifically, especially from high school. She pushed me to take 20 AP classes, and I got a bunch of credits where I finished college a whole semester early. I enjoyed AP European History, but it showed me that I was into figuring out how the world was made. I think I enjoyed my social classes, but I was told to be a doctor and took a bunch of science classes. 
From a STEM Degree to a Science Teacher and Beyond 
I got my Bachelor’s in Biology at Emory and was pre-med. I wanted to become a doctor. I wanted to be a doctor due to the push from my parents and family. I think it’s the Brown thing to do. In college, I was an EMT [emergency medical technician] on an ambulance and did much biomedical research during my undergrad. Because I was good at science, I would be a great doctor, but I wouldn’t say I liked it. I became an educator because I didn’t want to be a doctor. It was something I didn’t expect to care about, and I didn’t expect to be good at it. It showed me that I had people skills that would translate even beyond being a teacher. It showed me my true talent.
I began a nonprofit called Culturally Relevant Science. It kicked off during the pandemic when we had to engage students through the computer screen, and the videos weren’t working for the predominately Black and Brown students I taught living in poverty. The videos were also not tailored to young people who used their cell phones and social media. I started making videos while being quarantined, and my business partner also made videos different from mine. We partnered up and decided to make all-STEM curricula for underrepresented students.
We incorporate stories of people that aren’t included in science. So like Rosaline Franklin, a White woman who doesn’t get credit for DNA, or Henrietta Lacks, who doesn’t get credit for her cancer cells, it shows us how they divide and the parts of cell division. My business partner is a cartoon animator, and he does a whole magic school bus class with a Black teacher and Black kids. He’s super-funny, and he has Gen Z humor. We do labs where students can purchase materials at the grocery store. They don’t have to have a fancy classroom or equipment to perform the labs we design.
We have almost $100K in funding right now. Last week, we did a pitch competition for Bark People, a big co-working, collab space where all these businesses come together. We pitched for $10,000, and a marketing company saw and liked us, giving us another $10,000 in marketing. We now have $30,000 to build the programming. We are using the money to construct a teacher summer camp to introduce more teachers around the state to our learning hub. The money will provide teachers with stipends and give them meals, a venue, and all the materials. We’re trying to introduce them to our learning hub and generate data so that we can apply for larger grants. It’s not a conference type yet. We want people to buy into what we’re doing outside the bubble we are currently serving.
My goal for the future is to work on my nonprofit and have a complete curriculum for courses. I want to work with multiple districts around the country and professional development. I plan to teach for at least two more years until my fellowship is done. We will have enough money to pay our salaries by that time. 
Science Teacher Preparation 
I loved the science teacher preparation program because it put me with a bunch of like-minded teachers and many teachers that were not White, but were also around my age. I’ve learned that I was already doing many of the practices I was learning, and there were names for everything. It ignited what I was doing with my nonprofit. The teacher preparation program is where I got the idea for my nonprofit. The full name of my nonprofit, Culturally Relevant Science, came from what I learned in the MAT program. It was just an accumulation of what I was learning in the methods course. And I started with feedback from professors and other professionals whom I was interacting with, who told me that I was doing a great job, and I began to hone my skills. It was like a bunch of validation from them. But the name Culturally Relevant Science comes from Ladson-Billings’ culturally relevant pedagogy.
The science teacher preparation program gave me more intentionality. I was already doing some of the same practices we learned in class, but I didn’t know why I was doing it. It was just working. It was just ideas that came to me. But once I went through the MAT program, I knew why the practices worked and when I should use them. I could also tell others why I was using different methods and why it would work and provide the data and feedback. 
Dr. Wise is the best part of the MAT program and a significant part of the methods course. He was super understanding, but also gave us all the tools we needed. And even if you did poorly, he provided you [with] feedback to grow [from]. The STEM camps we interacted with in the methods courses introduced me to a younger age group than I was currently teaching. The camp also provided experience [in] teaching virtual labs. The Ladson-Billings readings stuck with me. They’re the ones that I still quote today. I remember other ones, ... I did like love and logic [theory], but that didn’t stick with me just because it felt like someone who didn’t understand our students wrote it.
Abolitionist Teaching
Abolitionist teaching is about building confidence and fighting against the educational survival complex. The educational survival complex teaches kids to believe everything they learn or everything the teacher tells them to think. So, “You got to score high on this test to prove that you’re good enough, read this book and say this certain thing, and that’s how you know you’re good enough.” So it’s just teaching them that grit and that survival that Dr. Love talks about. and teaching them how to keep their head above the water instead of coming entirely out of it. And I don’t teach based on that. I never really taught to the test or pushed myself to align instruction to a test or grit. 
Abolitionist teaching is a super simple phrase to understand––once you read the book, you develop your own definition. An abolitionist teacher, to me, is a teacher that focuses on empowerment. So, particularly in my regard to teaching, I’m still learning more about including specific social justice aspects. Still, when it comes to independence and confidence and trust and empowerment, I feel like my class has always done that. We’ve always started with labs on the first day. I’ve always just thrown them into doing group work. Abolitionist teaching is about building students’ confidence to let them know that they’re people, and they matter, and they can do it no matter what they look like or where they grew up. 
I think I am an abolitionist teacher, but I want to normalize education for everyone. I don’t want to view myself as an abolitionist or a freedom fighter. I want to reach a point where this isn’t something we have to make [up] terms for. It’s something that happens naturally.
The Fellowship 
The fellowship is fantastic for the money. I think teachers should be paid more. And I think the extra $12,000 the fellowship program provides keeps us coming, showing up, and engaging with the program because teachers don’t make money. And if I didn’t talk about the money they were paying, I would be lying. Also, it builds community. I like the people I met in the fellowship. Those are my friends. Those are the people that use the lessons I create in my nonprofit. I gather data from them. I get testimonials from them. I’m indirectly impacting their students with the videos and lectures my partner and I are creating.  
Dr. Clark is one of our biggest cheerleaders on the side of my nonprofit. She gets pleased when we get funding and grants. And I run a lot many things by her. I pilot stuff with her, like professional development. The past southeast Noyce conference was the first time I led professional development at a conference, and Dr. Clark was supportive. She built my confidence and taught me that I will always be her student. That’s the type of teacher every student deserves, no matter what age. 
Researcher Summary 
Mary Ann grew up in a close immigrant family and attended diverse schools. She had access to higher-level courses and resources in school. She was also taught to be a teacher for all backgrounds. Her teachers supported her in her classes and prompted her to continue taking gifted courses. 
She pursued a pre-med degree to become a teacher, sought to become a teacher to make her family proud, and even worked as an EMT. She believed she would be a great doctor, but did not think she would like it. She pursued teaching because she didn’t want to be a doctor, instead finding passion in teaching. Following the MAT program, Mary Ann created a nonprofit to connect science concepts to students. The nonprofit was explicitly interested in bringing criticality to science education by unearthing hidden stories and bringing unseen heroes to the forefront. 
Mary Ann stated that she learned many of the concepts she uses in her nonprofit during the MAT program. The program helped her to name the practices she now uses in the classroom and gave her a context to try things out in. She is working to bring Culturally Relevant Science (the name of her nonprofit) to classrooms across the country through professional development. Mary Ann locates her abolitionist work within a goal to one day not have to fight for education equity. Her work in her classroom and nonprofit is toward an education system that demolishes all roadblocks for Black students, especially in science.
She sees the fellowship as a space to try and pilot her work in her nonprofit. Mary Ann joined the fellowship for monetary gain and found friends and mentors in the program. 
Overall Summary of the Findings 
In this part of the study, I relayed the experiences of STEM professionals of color who chose to teach, went through a science teacher preparation program grounded in emancipatory pedagogies, and participated in a fellowship program. These five narratives changed me. They provided a unique opportunity to examine the lives of teachers of color as they have navigated the oppressive systems that impede the progress of Black students. The five participants described classrooms free of the constraints that routinely prevent students from succeeding in science. The early-career science teachers explained their respective urges to leave their STEM professions to pursue careers as educators. They identified their success and motivation to stay in the classroom as a need to educate the whole child and provide liberation through science instruction. In science education, this emancipation is grounded in the liberating of students to successfully maneuver through their science classrooms, and access science materials and resources without restriction (Bullock, 2017). Not only are the five participants in the study working to provide access and joy through their classrooms, they are also all working to make science accessible to Black students in their particular urban contexts. They view emancipation and emancipatory pedagogies through the lens of teaching the whole student, no matter the labels impressed upon them by society. 
The teachers described motivations that resulted from their own experiences in science classrooms and a drive to change science education for all students. Their position as STEM career changers placed them in a position to enact change because of their prior experience in the field, their willingness to try different methodologies, and their commitment to building relationships with their students. In addition, they were all steadfast and committed to the profession as a way of providing instruction that honored their students’ community and culture.
In Chapter 5, I use thematic analysis to locate similarities across the five narratives. The chapter features three themes in conversation with current literature concerning recruiting STEM professionals into education, and preparing and retaining science teachers. 


[bookmark: _Toc131363936]CHAPTER 5: INTERPRETATION OF THEMES, DISCUSSION, AND CONCLUSION
I begin this chapter by acknowledging the narratives described in Chapter 4, representing an extraordinary opportunity to hear the stories of five early-career science teachers. The introduction to, and review of, the teachers’ K–12 education offered a holistic description of the experiences that led each person into education. Their stories described a passion for science that motivated them to pursue the profession, a teacher preparation program that equipped them with critical pedagogies, and a fellowship program that provided them with space for development. 
There is a shortage of highly qualified math and science teachers across the country (Borgerding, 2015). This shortage has dramatically impacted student success rates, especially Black students in hard-to-staff urban schools. First, the recruitment of STEM educators and professionals is critical and should be at the forefront of the conversation surrounding science reform. Next, researchers must examine practices that are best able to prepare science teachers for urban classrooms. Finally, teacher retention must be increased through induction-level support through fellowships. In this study, I have viewed the five early-career science teachers as change agents in urban classrooms serving Black and Brown students. In Chapter 5, I introduce and discuss the themes gathered through a thematic analysis of the narratives from Chapter 4. Each theme includes excerpts from the participants’ narratives and puts them in conversation with literature. The three RQs laid out for this study to address were: 
1. What factors influenced the early-career science teachers to pivot from their STEM professions and into education?
2. What experiences in the science MAT degree program prepared the early-career science teachers to teach in urban schools?
3. Why did the early-career science teachers decide to stay in the classroom? 
Three themes emerged from my analysis of the five narratives: (a) the participants were inspired to pursue science teaching to increase representation and serve as models or extended family members for Black and Brown children to realize their potential; (b) critical readings, reflections, and exposure to abolitionist teaching and emancipatory pedagogies in the methods course sequence prepared the early-career teachers to humanize their instruction and affirm the identities of Black and Brown children; and (c) the fellowship program served as a vehicle to attract and retain early-career science teachers by providing financial support, customized professional development, and a community of peers and faculty.
[bookmark: _Toc131363937]Theme 1: The Participants Were Inspired to Pursue Science Teaching to Increase Representation and Serve as Models or Extended Family Members for Black and Brown Children to Realize Their Potential
The first theme recognizes the early-career teachers’ motivations to enter the field of education. In analyzing the narratives, a connection was made between the teachers’ K–12 experiences and their decision to enter the field. The thematic analysis revealed that the teachers were excited about building relationships with students while providing equitable science instruction. They viewed themselves as both STEM role models and extended parts of their students’ families. The teachers each believed their role in their students’ lives would help to increase achievement and help the students realize their potential, especially in STEM subjects. 
The participant interviews revealed K–12 experiences that affected how they viewed themselves as scholars and scientists. They wanted to effect change in urban communities that served Black students, and to provide instruction that was different from the education they had received. In Elizabeth’s narrative, she described two male science teachers who impacted her classroom experience, stating, 
My eighth-grade science teacher was prejudiced and purposely failed Black children. My chemistry teacher was good, but I had to earn his respect in class. He catered to the boys in class, and I never felt affirmed by his lessons. I think it was due to my intersectionality. One teacher ignored me because I was Black, and the other ignored me because I was a girl. I always loved science, even in elementary school but found it challenging to earn acceptance from my science teachers in high school. (Elizabeth, Interview 1, August 2022)
Elizabeth used the word intersectionality throughout the interview when discussing the STEM field and her role in the community. Crenshaw (1991) described intersectionality thusly: “The experiences of women of color are frequently the product of intersecting patterns of racism and sexism, and how these experiences tend not to be represented within the discourses of either feminism or antiracism” (p. 1244). Elizabeth’s identity as a Black woman made her feel invisible to the White male teachers who did not provide a space for her to exist within the science community. Elizabeth’s introduction also described a STEM profession celebrating her husband but denying her entrance and validation. Hanson and Fang (2009) described a double disadvantage associated with how Black women enter the science education system. In both the science classroom and her profession, Elizabeth felt shunned by the science community. This alienation was her motivation to enter the classroom. Elizabeth directly connected her career change to ensuring that her students saw a Black woman as a scientist. In her interview, in her own words, 
I feel like being a Black woman science educator is empowering not only my students but also myself. I don’t picture anyone that looks like me as a scientist or science teacher. It was either a Black male or a female of some other race, not both. I feel like being a Black female science educator this early in their lives is a calling. I am the perfect educator for the urban environment because I’m not just teaching them about science. I often say, “Let’s pause on science, talk about that, and figure that out.” I think having someone that looks like a family member is what many of our children need right now. I don’t just see myself as an educator, but as an extended family member. (Elizabeth, Interview 2, August 2022) 
Elizabeth is proud of her commitment to science education and serving as a role model for her students. Elizabeth’s goal in the classroom was to transform the way she experienced science education, which was not inspiring (Freidus, 1994). Black women’s backgrounds are unique and reflect their identities, histories, and tradition (Crenshaw, 1991), but their contributions to the field of education are often ignored (Muhammad, 2020). Erasing the voices and perspectives of Black women in education is detrimental because of the impact their intersectionality has on how and why they teach, which guides their motivation to provide equitable instruction for all students (Dickson et al., 2008). The need to change her students’ experiences positioned Elizabeth as a caring teacher who put the needs of her students first. In this respect, Elizabeth sought education to provide the space she was looking for as a young scientist. Elizabeth viewed her role in the classroom as an extension of the student’s family.
However, Silvia searched to find her identity in a space that was not designed for her success. As a Hispanic woman, she often looked for herself in the curriculum and school. In describing her K–12 experience, she explained,  
I remember struggling with not being born in the States. It was frowned upon if you weren’t born in this country. I was a silent student who struggled with English and didn’t raise my hand. We were often told not to speak Spanish in school. I struggled a lot with self-image regarding who I was, where I was born, and my skin color. I didn’t see a lot of myself in the classroom. We didn’t talk about Latinos while growing up, and I was one of the only Hispanic girls in my science classes. Being an immigrant comes with struggles that people sometimes don’t understand. (Silvia, Interview 1, August 2022) 
Silvia entered the United States public school system, hoping to see herself in the pages of the textbooks. She went to school every day, hoping to be reassured that she belonged. In Valenzuela’s (2005) “Subtractive Schooling,” she studied a school similar to Silvia’s that “fractured students’ cultural and ethnic identities, creating social, linguistic, and cultural divisions among students and between the students and the staff” (p. 5). Valenzuela’s (2005) “Subtractive Schooling” diminished students’ resources by: (a) dismissing Mexican children’s definition of education, which is grounded in culture; and (b) upholding assimilation policies and practices designed to strip students of their culture. Silvia described having difficulty understanding the structures of public education, which made her uneasy in school. Silvia was a victim of subtractive schooling, which stripped her of social capital. In Silvia’s interview, she became sad, describing instances when she was told to stop speaking Spanish and could not connect to storybook characters. The discomfort she felt in the classroom drove her to choose to teach and change her students’ lives. In her interview, Silvia said,  
Once completing graduate school, I just wanted to do something. I thought about becoming a teacher because there’s so much that I wish that I could do for these students. They’re missing so much stuff. And I want to go back and change that and be able to provide more. I could have done anything, chosen anything after I graduated from graduate school, but I was like, those options wouldn’t make me happy. I decided to be a teacher, and I am proud of myself. I walk into school happily every day, even though some days are tough. (Silvia, Interview 2, August 2022)
Silvia is happy in her chosen profession and feels connected to her work. She had numerous opportunities, but believed teaching was the best fit due to her connection with students. Silvia was driven to this work by a need to give back to a community she felt was missing someone like her. Several studies have highlighted the positive implications of recruiting teachers from within communities (Skinner et al., 2011; Valenzuela, 2016). Black and Brown teachers from those communities have a stronger connection to the students and are more willing to design culturally relevant lessons (Cabrera et al., 2014; Dee & Penner, 2016; Lopez, 2016). White teachers who have the same knowledge of culturally relevant pedagogy tend to blame the students’ families, cultures, and communities for the students’ inequitable outcomes (Sleeter, 2016). Josiah also longed to connect to his community and school, but looked different to his classmates. Being mixed Black and Filipino created stereotypes that Josiah had to keep fighting. In recollecting his experiences, Josiah shared that, 
The schools were run by White teachers who were closed-minded and who stereotyped every kid. Many teachers stereotyped us because they couldn’t figure my sister and me out. They’re like, “Okay, are they Black? Are they Asian? Oh, grandma picked him up, so he lives with a grandma because I’m sure mom and dad are single parents.” We could feel the prejudice as a child. And now that I talk about it as an adult, it’s 10 times worse. (Josiah, Interview 1, August 2022)
Even in his younger years, Josiah felt the weight of racial stereotypes from his White teachers who labeled him due to his intersections. The stereotypes teachers have affect their expectations of Black and Brown students, which can influence their intellectual functioning and identity development (Steele & Aronson, 1995). These expectations have been shown to be critical to how Black students view their classroom abilities (Rubie-Davies et al., 2006). Black students who Black educators educate have been shown to be more successful academics (Gershenson et al., 2017), have fewer suspensions (Lindsay & Hart, 2017), and receive more recommendations to programs for the gifted and talented (Grissom & Redding, 2016). Adair (1984) documented that Black educators hold multiple roles in schools––surrogate parent figures, counselors, and disciplinarians. This role in the school has pushed Black teachers to view Black students’ successes or failures as their own successes and failures. Josiah’s identity as Black and Asian caused a fishbowl effect in which he felt people were always trying to figure him out. As Josiah entered the classroom, he was aware of other teachers’ stereotypes regarding students with disabilities, and chose instead to educate them. He reflected on his experience, saying,  
So, when I started the teacher preparation program, I sought to teach science as a special education teacher. I noticed early that I could pair my love of biology and special education to effect change in my classroom. I had a connection to the special education students. I often felt like science teachers didn’t want to work with them. And then, of course, my goal was [to see] if could get one special education kid to pass the biology EOC. (Josiah, Interview 2, August 2022)
Josiah understood what it felt like to have teachers pass judgment on students and wanted to focus his science knowledge on increasing achievement in a particular population. Josiah’s drive to become a teacher resulted from his desire to pair his science knowledge with empowering his students with disabilities. There is evidence that the presence of Black male special education teachers improves student success, both in and outside the classroom (Redding, 2019). Josiah saw his role with Black students as being more than disciplinary (Cormier, 2021; Scott, 2021), instead he saw himself as a content specialist whose goal was to support the whole student. Chambers (2002) found that career changers were more open to using methodologies that helped students make connections to classroom content. Due to his scientific expertise before entering the classroom, Leonard could work this into his classroom, and especially could get those with learning gaps to understand. Unlike the others, Leonard had a unique K–12 experience in which he connected to his mostly Black educators. He reflected on his school family thusly, 
The schools were good and provided a sense of family. We were all proud to attend the schools and had excellent relationships with our teachers. My teachers provided clothes, food, and a ride home, and looked out for me. The teachers often offered support, a sense of belonging, and a sense of identity. They helped me find myself in a time when I didn’t know who I was. My teachers recognized and affirmed me by saying, “Hey, you’re present, you’re here, and I see you.” The teachers constructed a village around their students. They became extensions of my immediate family. This feeling is one that I didn’t get from my own family. (Leonard, Interview 1, August 2022)
Upon entering the education field, Leonard worked to recreate the familial structures he had experienced growing up. Of the five participants, Leonard was the only early-career science teacher who had had the opportunity to learn from several Black teachers in primary and secondary school. Steele (1997) determined that a similarity in race between students and teachers raised the students’ academic motivations due to heightened expectations and the role-model effect. Black students taught by Black educators have been shown to be more successful in academia (Gershenson et al., 2017), and receive fewer suspensions (Lindsay & Hart, 2017) and more recommendations to gifted and talented programs (Grissom & Redding, 2016). Although Leonard was supported by his Black teachers, he still understood and witnessed how White teachers treated Black students, both as a student and as a teacher. More importantly, he saw a disconnect between White science teachers and their students. Black teachers who were also Black students have a legacy of recognizing the sociopolitical consciousness (McKinney de Royston, 2019) about White supremacy and its violent implications, inside and outside of schools (Foster, 1990; Milner, 2006; Walker, 2009a, 2009b). Duncan (2019) documented that Black teachers who worked in diverse environments strive to prepare their students for encountering racism inside and outside of the school. Black educators position themselves as barriers to racism in schools, and serve as co-conspirators (Christens & Kirshner, 2011; Dixson, 2011; Love, 2019), working alongside Black children while also designing lessons that are culturally and politically relevant instruction. As Leonard entered the teaching profession, he wanted to change how science teachers connected to their students. His motivation as a Black male teacher was to establish a family experience.
Globally, schools are looking for mature career change professionals to answer the international teacher shortage (Bauer et al., 2017). The idea is to recruit individuals who enter the teaching profession later in their careers or after obtaining a degree unrelated to education (Powell, 1997). Blending theory and practical teaching experience, programs offering alternative teacher certification to assist career changers entering the field are tailored toward math and science positions that are often hard to staff. Grier and Johnston (2012) found that STEM professionals used their previous career experience to inform their teaching. There are numerous reasons why STEM professionals leave their professions to become educators. One is the need to make a difference and a solid commitment to their community or a group of students (Chambers, 2002; Freidus, 1994; Johnston and Grier, 2006). The second is a need to do meaningful work outside their field (Resta et al. 2001). The third reason is a desire to change how STEM is taught in schools due to the career changer’s experience in K–12 classrooms. Finally, Chambers (2002) found that most career-changing STEM professionals were more tolerant of diversity and open to constructing student-centered instructional strategies. 
This theme describes early-career teachers eager to increase scientific representation by creating familial units. The familial-unit approach was derived from their own K–12 experiences, which shaped how they viewed teachers and the education system. The participants, therefore, enact structures in their classroom that extend beyond the science content toward a shared community of learners. This theme, seen in the participants’ narratives, documents a drive to impact how students view science and their role in the discipline. The participants place themselves in the classroom as a guiding voice, helping to steer students in their chosen direction. Their experiences in the classroom create a context from which to begin constructing their answer to the inequities in science and science classrooms. They decided to become teachers to ensure students could seek out science professions, and felt connected through family structures in the classroom.
[bookmark: _Toc131363938]Theme 2: Critical Readings, Reflections, and Exposure to Abolitionist Teaching and Emancipatory Pedagogies in the Methods Course Sequence Prepared the Early-Career Teachers to Humanize Their Instruction and Affirm the Identities of Black and Brown Children
The five participants engaged in a year-long MAT degree program housed in a department that focuses on middle and secondary education at a minority-serving institution. The preparation program, in collaboration with the department of middle and secondary education was designed to prepare teachers for urban schools that support diverse populations. The participant coursework included professional studies, major recruitments, and practicum courses. The major recruitments for the MAT degree in science education included a methods course sequence that spanned three semesters. The courses were “Introduction to Secondary Teaching,” “Principles of Science Instruction,” and “Theory and Pedagogy of Science Instruction.” The methods courses were designed to be taught in consecutive semesters, and to build on both theory and practice through course readings, reflections, and exposure to emancipatory pedagogies and abolitionist teaching. 
The participants attributed the methods course sequence to preparing them to teach science in an urban context. More importantly, the science methods courses leveraged emancipatory pedagogies as tools to address inequities in Black schools and classrooms. In his interview, Leonard stated, “I feel much better equipped to lead professional learning communities, facilitate the curriculum planning for biology, and mentor other teachers” (Interview 2, August 2022). Although Leonard spent a year working with students through the AmeriCorps organization, the science methods courses and teacher preparation program supported his growth as a teacher and as he assumed leadership roles. Anderson (1997) described the science methods course as the launching pad for the career-long professional development process, and it has the potential to provide a path for early-career teachers to engage in self-directed development. In addition, the consistency of having the same faculty member teach all methods courses was noted as a benefit to the growth and development of the science teachers. All five participants emphasized the importance of the three-course methods course sequence and the role of the professor. Elizabeth stated, 
I noted the impact of having Dr. Wise the entire year through the science methods course. Having him through the whole degree process mirrored the format we [use to] teach science in the K–12 classroom. I started teaching at a new school this year, and I noticed the difference in preparation among science teachers. (Elizabeth, Interview 2, August 2022)
Elizabeth saw Dr. Wise, the professor, as a mirror of the science classroom, which helped with her development as an educator. Not only did the early-career science teachers see the professor as a support system, they also grew to love his insight and mobility in the classroom. Josiah showed admiration for the professor, sharing that, 
The methods course and working with Dr. Wise were impactful. What can I say about Tim? Like, Jesus Christ! We thought about him last week. We’re like, “What is he up to? We need to do something for him because he’s just amazing. Like, just the way that he prepares you”. His focus on Black and Brown students allowed me to be more cognizant. (Josiah, Interview 2, August 2022)
Josiah and his peers viewed the consecutive nature of the methods course as a resource that helped in their instruction in the classroom. Here, we see an example of a teacher preparation program providing learning experiences, coursework, and clinical experiences that mirror urban classroom settings (Lee & Radner, 2006). Josiah described a teacher preparation program that provided coursework and discussions focused on Black and Brown students, and prepared him for the future classroom through science methods course instruction. Preparing teachers for urban schools ensures that Black and Brown students receive a humanizing education from educators prepared to respond to their unique context. The intentional creation of lessons that addressed the education of Black and Brown students provided confidence among the early-career teachers. As Mary Ann stated, 
Dr. Wise is the best part of the MAT program and a significant part of the methods course. He was super-understanding, but also gave us all the tools we needed. And even if you did poorly, he provided you [with] feedback to grow [from]. (Mary Ann, Interview 2, August 2022)
The professor provided timely feedback and understanding while modeling teaching practices. Scheeler et al. (2004) found that teachers attempting new teaching methods need regular feedback about the practices and how they impact student learning. Mary Ann was prompted to try new things in the methods course because she understood that her professor, Dr. Wise, would provide feedback to help her improve her craft. Grossman et al. (2008) recommend that teacher preparation programs bridge the gap between foundation and methods courses to create a holistic model for development. Mary Ann described a methods course that provided both foundations for instruction and professional development feedback. The connection between foundations and methods created a science methods course sequence that connects theory and practice for early-career teachers. 
Table 4 includes the required reading for the methods course sequence. Articles and excerpts from books were embedded as recommended text. In the science methods and practicum courses, the early-career science teachers read and discussed Muhammad’s “Cultivating Genius: An Equity Framework for Culturally and Historically Responsive Literacy.” The text guided the pre-service science teachers’ understanding of culturally and historically responsive education, and suggested lesson plans that employed Muhammad’s HILL model. The pre-service science teachers also engaged with the Teaching for Tolerance Social Justice Standards. The teachers were asked to include both the HILL framework and Social Justice Standards in the lesson plans they designed. Although the course required the texts given in the table, the students were also allowed to explore texts that provided insights into the lives of their students. Josiah stated, “We read ‘I’m Not Your Negro’ and ‘We Want to do More Than Survive,’ which enabled connection to the students and a reflection of our experiences” (Interview 2, August 2022). Josiah described the books as a gateway into the lives of his students. Texts such as “I’m Not Your Negro” were used as supplemental resources to guide, and make connections with, the students. Silvia recalled a lesson in class, “Dr. Wise had half the class read a Latin studies book. Books like this get me excited to learn about myself. It is pretty exciting” (Interview 2, August 2022). Through the course readings, Silvia researched her history right alongside those of her classmates. The lesson impacted Silvia and provided a lesson that reaffirmed her class through cultural exploration. 
Mary Ann found inspiration for her nonprofit through the methods course readings, remarking that “The name Culturally Relevant Science comes from Ladson-Billings’ culturally relevant pedagogy. The Ladson-Billings readings stuck with me. They’re the ones that I still quote today” (Interview 2, August 2022). The supplemental Ladson-Billings readings provided new insights and a new theoretical lens for the early-career science teachers. The readings also offered language and terms to support early-career teacher development. 
Table 4
Course Reading
	Required texts 
	Author(s)

	We Want to Do More Than Survive: Abolitionist Teaching and the Pursuit of Educational Freedom
	Love (2019) 

	Teaching with Love and Logic: Taking Control of the Classroom
	Fay and Fay (2019) 

	Teaching Science to Every Child: Using Culture as a Starting Point. 
	Settlage (2018)

	Seeing Students Learn Science: Integrating Assessment and Instruction in the Classroom
	NASEM (2017)

	Cultivating Genius: An Equity Framework for Culturally and Historically Responsive Literacy
	Muhammad (2020)



The course readings allowed the teachers to investigate critical pedagogies and theories. Madkins and Nazar (2022) advocated for a teacher preparation model that engaged in antiracist and justice-oriented science teaching. This science teacher preparation model requires teacher educators to center readings, such as the ones described in this study, that challenge current systemic issues in education. The use of pedagogies of culturally responsive teaching offers a student-centered approach that validates and affirms students’ experiences from diverse cultures and backgrounds (Samuels et al., 2017). The inclusion of critical readings and discussions on critical pedagogies offers science teachers a framework for beginning to humanize science instruction. 
The methods course also included select resources for preparing the teachers to educate Black students. The course resources included “The Social Justice Standards: A Framework for Anti-bias Education,” the “International Society for Technology Education Standards for Students and Educators,” “The Sourcebook for Teaching Science,” and “Next Generation Science Standards.” These resources were used for lesson planning, reflection papers, and class activities. Leonard reflected on the methods course thusly, 
We discussed how our students learn and pulled resources from the NSTA. I may not actively use the resources all the time, but they show up in my thinking, planning, and development. I have these skills and feel better-equipped going into my field. (Leonard, Interview 2, August 2022)
The science methods course professor gave the teachers the resources in class to enhance their lessons and showed the students how to locate these resources. The NSTA resources referenced in Leonard’s narrative included problem-based lesson plans, sense-making tasks, networks, and discussion forums. The NSTA website also provides a pre-service teacher hub, which includes web seminars, blog posts, a career center, and recommended readings. Although early-career science teachers do not actively use the resources every day in their classes, they find comfort in knowing where to locate these resources. As Elizabeth entered a new profession this school year, she reflected on the resources provided in the methods course, 
The methods course provided resources like the [NGSS], social justice standards, the different hubs, and lesson plans. We also engaged in critical work through the HILL framework and culturally relevant pedagogy. We used the resources in our assignments, especially in [the] crosscutting concept [CCC] course. The resources make me look so fancy in some of my training. I showed some of my science teacher friends the NGSSs hub. I know everybody doesn’t use all the resources we were given, but I have them bookmarked on my personal computer. You never know if you need to go back to it. These resources make teaching a new grade and standards easier. (Elizabeth, Interview 2, August 2022)
Elizabeth was prepared to share resources with her new colleagues and found value in including the resources in her assignments. The resources allowed the teachers to construct lessons grounded in science content. 
The science teacher preparation and methods courses can thus be identified as supporting the translation of theory into practice for the early-career science teachers. The instructor, reading materials, resources, and experiences helped to support the teachers as they experienced emancipatory pedagogies and entered the classroom. The emancipatory pedagogies were a tool that informed the instruction of the science teachers on how to transform relationships in the classroom, how to construct knowledge, and how to build social connections to the community (Keesing-Styles, 2003). Critical pedagogies and, more specifically, emancipatory pedagogies need to move from text in teacher preparation courses to practice in the classroom (Eisner, 1995; Gutek, 2004). In their narratives, the five participants described discussions surrounding critical race theory, culturally relevant pedagogies, and social justice standards that were introduced in the methods courses to assist in humanizing their science instruction. As the early-career science teachers entered their schools, they connected these emancipatory pedagogies, the methods course sequence, and the classroom. An example of this was given by Sylvia, who said, 
The MAT program and the science methods courses liberated me. Within the teacher preparation program, I learned much about myself, clearing up many of my struggles. The MAT science program examined the oppressive system working against me, which was eye-opening. The program affected the way that I delivered instruction to my students. I don’t think I’d be that great of a teacher with just a Ph.D. I am thankful that I found this program and the fellowship. (Silvia, Interview 2, August 2022)
Before beginning the teacher preparation program and methods course, Silvia felt unprepared to become a teacher. Even though she had a Ph.D. in Chemistry, she found more value in the teacher preparation program. Silvia felt a strong connection to the program and its effect on her liberation as a learner. She was able to locate herself through the science methods instruction and look for ways to ensure the students could identify themselves in her classroom as well. Silvia’s emancipation began through her participation in the preparation program. While participating in the science methods course, she began to introspectively reflect on race and its implications in her upbringing. As Milner and colleagues (2003) discussed, this reflection develops cultural competence among teachers and provides teachers with racial awareness. Liu (2015) and colleagues found that pre-service teachers educated through a framework of critical reflection and faculty support can undergo a significant transformation while in the program. Abrahams (2005) believed the goal of emancipatory pedagogies was to effect change in how the teacher and students perceived their world.
Leonard found support through instructional strategies, stating that “The institution’s program is robust, but rich in instructional pedagogy. The different pedagogies we are exposed to prepare us to meet students at their place of need and affirm their identities” (Interview 2, August 2022). An analysis of Leonard’s narrative revealed him to be locating emancipatory pedagogies within Freire’s (1970) rejection of a banking model of education that believes students come to school empty. Instead, Leonard believes that students come to school full of identity and knowledge. He instead aligned with Freire’s (2003) idea of an emancipatory system that regains humanity and respects students’ experiences and culture. The emancipatory pedagogies utilized within the program assisted the teachers in identifying, validating, and affirming their students’ identities through instruction. Leonard discovered the emancipatory pedagogies through texts like Love’s “We Want to Do More Than Survive” and Muhammad’s “Cultivating Genius”. He began to envision a classroom environment that honored all students, 
Our classes surrounded [the affirmation of the] students’ identities to ensure that we weren’t the fearmongers, trying to ensure that you create a safe space for your students. The program worked to develop teachers who use love and logic and treat kids like humans, not subordinates. We learned to view students as partners within a community, which has allowed me to get so much out of my students. And just those things have immensely impacted me as I figure out how I want to teach. How do I want to craft my teaching in my classroom? How do I develop a safe and positive environment that’s welcoming, that’s rigorous? (Leonard, Interview 2, August 2022)
Leonard used the lessons in the program to create a classroom environment that provided rigorous science instruction and nurtured the whole child. Muhammad (2020) warned that the failure to affirm Black students would mean they would never learn about the legacy and history of Black genius. Leonard not only worked to affirm the student in the classroom, but also engaged in transformative practices through the construction of his lesson plans. Brown (2013) recommended a theory of humanizing critical sociocultural knowledge that could support teachers as they built caring relationships with their students, affirming their position in the school. This humanizing critical sociocultural knowledge aligned with Leonard’s motivation to provide a safe and nurturing environment for all his students. The emancipatory nature of the methods course provided a space in which Leonard felt empowered to transform his students’ world (Nevin, 2008) through a caring and nurturing lens. The methods course acted as a catalyst that mobilized Leonard in the classroom. Elizabeth saw the methods course as a way of beginning to link the emancipatory pedagogies to her identity and those of her students. She described the activities in class thusly,
We spent a lot of time in the methods course investigating the identities of our students. This process also included reflections that highlighted the many different parts of our lives that need to matter for us to matter. It opened my eyes, especially when we started doing the “Women in Science” assignment and then the “Queer in Science” assignment because the person that I ended up connecting with was a woman who was a Black, queer woman from Chicago. Though I am not Queer, hearing all the things we had in common showed me, even as an adult, that I didn’t realize how much representation I needed to help my students. Even now, I wonder, “What more out there did I not learn as a child.” (Elizabeth, Interview 2, August 2022)
The activities in the methods course allowed Elizabeth to connect to scientists in the field and to locate her humanity. As Elizabeth engaged with the emancipatory pedagogies in class, she grounded herself in science and thought about the ways to help her students see representation in the field. Due to her intersectionality, Elizabeth felt connected to the woman she studied. The examination of Black queer women in STEM transformed how Elizabeth viewed her own education experience and how she could ensure that her students saw representation in her class. She was able to gain empathy for the experiences of Black queer women in science spaces, while also acknowledging the uniqueness of her students’ backgrounds. Elizabeth also began to acknowledge the queer and other identities in her classroom that she may not have understood, but that were essential for her to explore. Black queer students in K–12 education experience a duality of strength and vulnerability when their identities are made visible (Brockenbrough, 2015; Kumashiro, 2001; McCready, 2004). The science teacher preparation program enabled Elizabeth to acknowledge this duality and begin to make space for this identity in her classroom. The program also taught the importance of investigating intersectionality, which allowed Elizabeth and her students to locate their identities in their course lessons while also making space for other identities. While in the teacher preparation program, Josiah discovered the way in which he could transform his lessons,  
The way I viewed lesson planning changed after the science teacher preparation program. Because of the methods course, I was aware of the critical nature of teaching Black students. A lot of the topics that we discuss in class teach us to be relatable to our kids. The first lesson I taught in the science teacher preparation program was culturally relevant, relatable, community-focused, and centered on culture. I was aware of these concepts, but after the science preparation program and methods course at the institution, I had the tools and methods to be more relatable. I created lessons connecting society, social media, culture, history, and Black Lives Matter. (Josiah, Interview 2, August 2022)
Josiah tailored his lessons to honor his students while engaging with the emancipatory pedagogies that could effect change in his classroom. Josiah located the urgency of educating Black students while connecting to the community and culture. He could take his knowledge of science and relate it to social media and history while acknowledging how these concepts connected to the lives of his students. Josiah was aware of the implications of creating lessons that related to and honored Black students, while being culturally relevant and community-focused. Emancipatory pedagogies should investigate everyday popular cultures, how historical power patterns inform cultures, and how it affects identity (McLaren, 1995; Agnello & Lucey, 2008). 
The skills and tools Mary Ann learned in the program empowered her to start a nonprofit, answering the call for a science curriculum that is culturally relevant. She described her experience, 
I’ve learned that I was already doing many of the practices I was learning, and there were names for everything. It ignited what I was doing with my nonprofit. The teacher preparation program is where I got the idea for my nonprofit. The full name of my nonprofit, Culturally Relevant Science, came from what I learned in the MAT program. It was just an accumulation of what I was learning in the methods course. (Mary Ann, Interview 2, August 2022)
The methods course pushed Mary Ann to begin thinking outside her classroom and into the classrooms of teachers across the country. Along with a colleague, Mary Ann used tools from the methods course to start an organization that made lessons aligned with culturally relevant science. The lessons directly connected to the lived experiences of Black and Brown students and empowered teachers to think outside the generic science curriculum. Nouri and Sajjadi (2014) reported that “The role of the teacher in an emancipatory pedagogy curriculum, is to help students to have a contribution in transforming their world and making positive political and social reforms” (p. 83). The science methods course professor positioned Mary Ann as an agent for change in science reform. Mary Ann utilized critical and emancipatory pedagogies to inform the open-access lessons through the nonprofit she started. 
In understanding the importance of culturally relevant pedagogy in classrooms, the participants positioned themselves as abolitionist teachers. The teachers were cognizant of this in their lesson planning and pedagogical practices. However, they conceptualized a broader role in fighting injustice and oppressive practices in their schools and communities. Leonard described abolitionist teaching as stepping up to battle anything that harmed students. In his interview, he described abolitionist teaching, 
My lane is anything that has anything to do with students’ well-being, their futures, and the instructional experiences that we provide. Students are always my business. And I think every day there’s an opportunity to be an abolitionist teacher; I don’t think that it’s abstract. When master schedules are being built, and the student’s needs and interests aren’t [being] met, that’s a moment to be an abolitionist teacher. When we’re allocating funds and dollars to athletics, but fine arts and those various programs are underfunded, that’s an opportunity to be an abolitionist teacher. When we’re perpetuating racist pedagogies that do not affirm the student’s identity, Whitewashing the curriculum, or requiring teachers to teach from the same PowerPoint with no regard to the student’s experiences, that’s a moment to be an abolitionist teacher. These opportunities present themselves every day. (Leonard, Interview 2, August 2022)
Leonard so eloquently listed the areas in which teachers have the opportunity to become abolitionist teachers. Love (2019) believed that “Abolitionist teaching asks educators to acknowledge and accept America and its policies as anti-Black, racist, discriminatory, and unjust and to be in solidarity with dark folx and poor folx fighting for their humanity and fighting to move beyond surviving” (p. 12). Leonard sees teachers as change agents who should position themselves between their students and the educational survival complex. His description of abolitionist teaching accepted the American policies as anti-Black and he stood to challenge the inequitable practices. As Leonard read Love’s (2019) text, he began to see ways that he could become an abolitionist teacher.
Love’s (2019) book, “We Want to do More Than Survive: Abolitionist Teaching and the Pursuit of Educational Freedom,” was the first text the early-career teachers engaged with in their science methods course sequence. Leonard described his experience with the text, stating “We were assigned certain sections of the book, and we would talk about them as a class. We would discuss different examples of how components within the book appeared in our teaching or experiences” (Interview 2, August 2022). The book talks allowed the early-career teachers to participate in a shared context n order for them to begin constructing their understanding of abolitionist teaching. 
Silvia saw Love’s (2019) book as a steppingstone in her path to teaching, explaining that “Bettina Love stands out within the methods course and the science teacher preparation. That was my entry into just feeling extremely liberated. Her book––the first book we read––ensures we give students access to the knowledge they can identify with” (Interview 2, August 2022). Silvia’s liberation was identified in the pages of Love’s (2019) text, which grounded her in her calling to effect change in her science classroom. Elizabeth felt so strongly about abolitionist teaching as part of the methods course that she said “Abolitionist teaching needs to be a separate course now that we understand what it could be or who we could be as post-pandemic teachers” (Interview 2, August 2022). The early-career teachers continued to connect abolitionist teaching to all their other coursework. In their action research and other methods courses, they returned to the notion of mattering and abolitionist teaching. Elizabeth declared, “I felt like we had to become abolitionist teachers by the end of the program, and if we weren’t, then we weren’t doing right” (Interview 2, August 2022). Her statement acknowledged the leveraging of abolitionist teaching in the MAT program. The teachers who participated felt responsible for locating their unique way of honoring abolitionist teaching. Elizabeth’s statement also highlighted the university’s and the program’s commitment to engage in critical work that expanded past content knowledge and into the emancipatory work of dismantling inequality. The early-career teachers who participated in the program believed that the program’s goal was for them to become abolitionist teachers in their respective schools. Their work as abolitionist teachers would honor the university’s mission and vision to provide equitable instruction to Black and Brown students in urban schools. 
Love’s (2019) text was positioned in the methods course as an entry point for the teachers into investigating the educational survival complex and the practices needed to fight this complex in their respective schools. The educational survival complex in Love’s (2019) text includes any practice that continues Black suffering. As the teachers began to challenge the system in which they were educated, they also looked for ways to effect change in their respective schools. Love (2019) warned that this challenge to the system would come with a struggle, “Abolitionist teaching is choosing to engage in the struggle for educational justice knowing that you have the ability and human right to refuse oppression and refuse to oppress others, mainly your students” (p.11). Foregrounding abolitionist teaching ensured that the teachers put the mattering of students ahead of the science curriculum, and it enabled the early-career science teachers to see themselves as change agents. The participants described their journey into abolitionist teaching as one in which they were positioned as active fighters against oppressive systems. Elizabeth, for example, welcomed the struggle, declaring that, 
I’ve gotten into so much trouble caring for my students in my last school. And when I mean trouble, I mean real trouble, like getting sent to the principal’s office and even getting sent to HR because I care for my students more than my content. The pandemic did our babies a terrible injustice, and they just got the crappy end of the stick. As a Title I teacher, most of my students are underprivileged in some form, whether their living situations, income situations or all. And so just understanding that sometimes I couldn’t teach science before, [but[ I could teach the kids just how to talk to each other. It’s just so much more that we had to do in the classroom. And again, it would get me in trouble at times. But I didn’t care because my students learned and knew they were loved. (Elizabeth, Interview 2, August 2022)
Elizabeth was willing to lose her job to become an abolitionist teacher. Unfortunately, education reform in urban schools is only about survival tactics for Black and Brown students (Love, 2019). Elizabeth sought to push past survival and was willing to risk everything to reimagine education that included liberation. Her dedication to her students reached deeper than the content and ensured that the students were supported in the science classroom. Even after such a challenging school year, fighting the system, Elizabeth still worked toward dismantling systems that harmed her students. 
Mary Ann was also interested in the deconstruction of the educational survival complex, having found that, 
Abolitionist teaching is about building confidence and fighting against the educational survival complex. The educational survival complex teaches kids to believe everything they learn or everything the teacher tells them to think. So, “You got to score high on this test to prove that you’re good enough, read this book and say this certain thing, and that’s how you know you’re good enough.” So it’s just teaching them [about] that grit and that survival that Dr. Love talks about, and teaching them how to keep their head above the water instead of coming entirely out of it. And I don’t teach based on that. I never really taught to the test or pushed myself to align instruction to a test or grit. (Mary Ann, Interview 2, August 2022)
Mary Ann identified the educational survival complex in the marring practices in the school system. Educational reform reveals the tactics for survival in “test-taking skills, acronyms, grit labs, and character education” (Love, 2019, p. 10). Mary Anne situates her abolitionist teaching within a framework of empowering students outside the characteristics of society that deem them worthy or successful. Mary Ann’s journey toward abolitionist teaching concerns the whole child rather than high-stakes testing or their proximity to the White male norm that is seen in the current science curriculum. 
Josiah, when engaging with abolitionist teaching, focused solely on a singular student, recalling that, 
In completing the science methods course, we saw opportunities to be abolitionist teachers. I always think about Donnell, who was one of my first students. He told me, “Come here, Mr. Grimes––why are we watching this science video again?” And I’m like, “What are you talking about?” He’s like, “You know I don’t understand White people. They talked way too fast for me. Can we watch the video, and then afterward, you tell me what he says?” I was like, “I got you." Although he was focused on race, I now see he couldn’t connect with someone who didn’t look like him. I began to think of lessons that would connect to Black students rather than alienate them. (Josiah, Interview 2, August 2022)
Josiah began challenging the supplemental resources he used in the classroom by way of honoring his students. To attack the educational survival complex that harms Black and Brown students, educators must recognize that American schools are spaces for Whiteness, White rage, and White supremacy (Love, 2019). Josiah identified Whiteness in his instruction and looked for ways in which his students could be affirmed in his classroom through lessons that empowered them. Love (2019) acknowledged that educational research focuses on children’s pain and does not address the source or how to heal it. Initial teacher programs must prepare pre-service teachers to identify systems that harm Black and Brown students and provide a path toward liberation. In describing abolitionist teaching, Silvia mentioned that, 
Entering a classroom where the teacher accepts everyone’s culture and does not treat us like prisoners would have been a game changer. I was a little fired up when abolitionist teaching was taught in our classrooms. Calling out individuals who are bringing other people down. I was like, “We need to be doing that a lot more often, advocating for our students even when there’s a teacher, even if it’s your colleague.” (Silvia, Interview 2, August 2022)
Silvia is prepared to fight the systems in her school as well as her colleagues. She envisions abolitionist teaching through the process of humanizing students without policing their bodies. She designs classroom spaces free of the implications of the educational survival complex that constructs prisons within schools and demands students fall in line or get punished. Silvia believes educators should call out colleagues that are harming students. Her work with abolitionist teaching inspired her to work toward an educational system that would advocate for students rather than tear them down. As Love (2019) stated, “Abolitionist teaching is refusing to take part in zero-tolerance policies and the school-to-prison pipeline” (p. 10). 
During these unprecedented times, the role of teacher preparation programs is critical to developing culturally competent teachers (Louis & King, 2022). As the early-career science teachers engaged in the lessons, they began to discover ways in which their instruction could emancipate their students. Louis and King (2022) believed that, “To emancipate STEM education is to engage in the struggle toward humanity and collective healing” (p. 223). The five participants welcomed the struggle toward liberation for Black and Brown students into their classrooms. It is clear from this that critical and emancipatory pedagogies must be leveraged and positioned at the forefront of science teacher preparation programs.
[bookmark: _Toc131363939]Theme 3: The Fellowship Program Served as a Vehicle to Attract and Retain Early-Career Science Teachers by Providing Financial Support, Customized Professional Development, and a Community of Peers and Faculty
The context of the larger previous study was a six-year fellowship program that provided coaching, professional development, and stipends to STEM professionals who were recruited into teaching. The fellowship emphasized the retention of STEM teachers through induction-level support and professional learning, enabling them to become highly effective teachers and leaders in high-needs school districts. Contrastingly, the present study focused less on the structure and programming of the fellowship and more on the early-career science teachers’ recollections of their experiences. Here, social constructivism was used to examine the teaching implications of the fellowship and its impact on the early-career science teachers’ experiences. 
The participants discussed a multitude of reasons for deciding to apply for the fellowship. Silvia spoke of her fear of joining the profession, explaining that,
I have been afraid of every step I’ve taken in my journey. This fear is because no one in my community has taken this step. Going to college, I was afraid. Going to graduate school, I was scared. Getting this job as a teacher, I was scared. Going into the Master’s program, I was afraid. I saw the fellowship as an opportunity to have a support system that could help me navigate the MAT program, the school system, and the teaching profession. (Silvia, Interview 2, August 2022)
Sylvia was scared in every phase of her life, but moved forward anyway. She applied for the fellowship program looking for support while maneuvering through unknown territory. She also knew that the leadership team would offer resources as she transitioned into the classroom. A growing body of research supports her motivation to join the fellowship program, and suggests that professional development must begin with pre-service education and continue throughout the teacher’s career, focusing on the process of teaching and learning so that teacher effectiveness increases in their first three years in the profession (Darling-Hammond & McLaughlin, 1995). Professional development and support through induction programs are critical, especially in the first few years in the classroom. Leonard also sought out support through the teacher preparation program, saying that, 
I joined the fellowship program because I wanted an opportunity to go through a teacher prep program, receive a mentor, and gain support while getting certified. Sign me up! I also went through the process of paying for my degree. But [I] realized that [the] fellowship is so much more. It gives you a space to be with other teachers that think and feel the same way you do––a support system within a cohort. (Leonard, Interview 2, August 2022)
Leonard knew the program would be challenging and wanted a support system as he maneuvered through graduate school. He mentioned the mentorship provided through the fellowship program, which also helped him progress toward certification and the completion of his degree program. At the onset of the fellowship program, Leonard believed the fellowship to be a source of monetary and academic support. Then, he began to see the fellowship program as a genuine support system. Dolfin et al. (2019) studied professional learning programs and found that incorporating teaching institutes, coaching support, pedagogy, and professional learning cultures improved students’ test scores. As Leonard explained, continuous professional development support from the fellowship program equipped him with the tools to become a stronger teacher in community with others. 
Some of the teaching fellows were transparent about the monetary incentive that drew them to the program. Elizabeth initially pursued the fellowship for the stipend and later found value in the structures put in place by the leadership staff. She described the fellowship thusly, 
I applied [for] the fellowship to have them pay for my Master’s. Who wouldn’t want their masters paid for, and a stipend? That was the original reason, but in full disclosure, I wasn’t the best undergraduate student. I scraped by [by] the skin of my teeth to not get on academic probation during my first couple of years in college. I was a little nervous about applying because I was barely under the requirements for the GPA, but I fit every other requirement. I met with Dr. Clark, the science leader, and I felt like I could do it. Not only did I want the support, but I also wanted to show myself that I wasn’t a bad student. (Elizabeth, Interview 2, August 2022)
Elizabeth was transparent in talking about her motivation for joining the fellowship, expressing that she wanted the monetary support while completing her Master’s degree. She hoped to prove that she could complete the degree program, but needed support when maneuvering through graduate school. She felt defeated before beginning the program, but with the support of the fellowship leaders, she was reassured that she was capable. Mary Ann was also forthright about the monetary gain associated with pursuing the fellowship, declaring that, 
The fellowship is fantastic for the money. I think teachers should be paid more. And I think the extra $12,000 the fellowship program provides keeps us coming, showing up, and engaging with the program because teachers don’t make money. And if I didn’t talk about the money they were paying, I would be lying. (Mary Ann, Interview 2, August 2022)
Mary Ann saw an opportunity to obtain more income for her family and have her Master’s degree paid for. She was transparent about how the stipend supplemented her modest teacher’s salary. She identified the fellowship program as an answer to the paucity of the compensation teachers earned. Josiah, on the other hand, applied to the program to be in community with science educators, declaring that, 
I was nervous when I applied to the fellowship program. The program is tailored to science and math teachers, and I highly doubt they were looking for a science teacher who is a special education teacher. I wanted to be in a program tailored to science educators. I was so happy when they accepted me into the program and saw my passion for special education as a strength. (Josiah, Interview 2, August 2022)
Josiah was nervous about entering the fellowship due to his goal of becoming a special education teacher. He wanted to ensure that he had support in science instruction. As a bonus, he discovered he was surrounded by his peers who were also interested in science. 
The Teaching Fellows had entered the fellowship program and the classroom at the onset of the COVID-19 pandemic. The first year in the classroom and in the fellowship program involved virtual engagement. During the 2021–2022 school year, the Teaching Fellows transitioned to face-to-face instruction and professional development. While interviewing each of the five participants, they discussed a pivot made by the leadership team in the 2021–2022 school year that changed the experience for the fellows. Elizabeth reflected on the pivot, stating that, 
The beginning of the fellowship was a little rocky, and we let the leadership know of our concerns. The leadership actively listened to our concerns and adjusted the signature experiences and professional development to our needs. The changes they made truly showed their support. These days, our professional development or signature experiences are geared to what we need as teachers and future teacher leaders. (Elizabeth, Interview 2, August 2022)
The fellows asked for changes in the professional development course because, while the focus of the sessions was important, their needs had shifted. For most, it was their first time teaching students face-to-face because much of their degree program had been virtual and they also taught the students virtually. The Teaching Fellows were trying to figure out how to take care of their students, who also struggled with the transition, without neglecting to take care of themselves. The project leadership staff listened to the fellows and tailored the professional development signature experiences to respond to their unique needs. The transition from the virtual to the face-to-face space proved to be exhausting for the Teaching Fellows, who needed space to focus on their self-care in order to prevent burnout. According to Holland (2005), teachers change their instructional practices and gain greater content knowledge when their professional development is connected to their daily experiences. Charner-Laird (2007) found that teachers are more responsive to professional learning that meets their individual needs as well as those of their students. This is critical to retaining early-career teachers. Josiah also noted a change in the professional development structure, “In 2022, the fellowship leadership made changes that provided us different opportunities to be creative and build a bond with other fellows” (Josiah, Interview 2, August 2022). The fellowship program provided experiences driven by the needs of the teachers and the students they supported, but it also allowed the fellows to think outside the box. 
The Teaching Fellows were also afforded opportunities to lead professional development workshops. For instance, in their August 2022 signature experience meeting, some of the Teaching Fellows facilitated a session on self-care. Silvia was genuinely impacted by the fellow-led professional development and stated that “We also engage in professional development that fellows design in areas where we are knowledgeable. I have gained much information from my classmates sharing their knowledge on instruction and discipline. I’ve stolen some of the stuff that my colleagues have shared” (Interview Part 1, August 2022). Teacher-led professional development follows a bottom-up approach to the professional development structure that implies that teachers are making decisions, selecting topics, and designing training that does not align with the agenda of either the fellowship or their schools (Macias, 2017). Silvia described that the fellow-led professional development provided a way for trading resources amongst the fellows. Silvia also described other modes of professional development in the form of book clubs and outings. She showed interest in the book club and stated, “We’re about to start a book club. I’m looking forward to it because it’ll force me to read, reflect, and incorporate things into my classroom. I’m excited about the book clubs and the many groups that support our professional development” (Silvia, Interview Part 2, August 2022). Incorporating a book club was another method the leadership team used to infuse critical readings and conversations into their work. The Teaching Fellows designed workshops and small discussion groups tailored to their individual needs. The model for teacher-led professional development promotes positive teacher communities and engagement. 
The early-career science teachers were interested in opportunities to engage with their peers outside of school. Elizabeth had strong feelings about the fellowship family, remarking that, 
Through the fellowship, I have met many people who are now my best friends. The whole science crew has gotten close over the last two years. We have done many things outside of the classroom as well, and we’re almost like a mini family. Together we had our methods courses and many other classes. We created a community that assisted with assignments and had meet-ups, wine-tastings, and happy hours. We like each other and have had so many experiences together. You would’ve thought we all knew each other before. (Elizabeth, Interview 2, August 2022)
Elizabeth discovered some best friends in the program from engaging in numerous outings during which they got to know each other. This bond was built through participation in the fellowship and taking the same methods courses. The collective experience in both contexts allowed for the forging of friendships. This experience provided a deeper connection between the fellows, humanizing them outside the classroom. They found a fondness for each other while completing their degrees. Leonard described the fellowship community thusly, 
It gives you a space to be with other teachers that think and feel the same way you do, a support system within a cohort. Also, the cohort before us had candid conversations to help us through the journey in our various schools. We realize we’re not in this alone. The fellowship program is a priceless, invaluable experience that I wish more people could experience. (Leonard, Interview 2, August 2022)
Leonard viewed his and the previous cohort as part of his community. He worked with teachers in the first cohort who provided mentorship as he entered into the classroom and matriculated through the MAT program. The leadership team implemented an internal peer mentoring system for Cohort 1 to support Cohort 2 as they matriculated through the MAT program and had experiences in the field. As Cohort 1 successfully passed their teaching exams, completed the certification process, and navigated being in schoolrooms, they shared this knowledge with the second cohort. Leonard had conversations with his cohort that supported his classroom development. Teachers need to link their teaching practices to their learning experiences in order to stimulate a learning culture (Admiraal et al., 2012). Teaching communities create excellent conditions for collaboration through a social structure that allows for the sharing of knowledge (Wenger et al., 2002). The cohort structure provides a space for learning and cooperative learning theories (Johnson et al., 1998), situated learning, and communities of practice (Lave & Wegner, 1990). The cohort model allows pre-service teachers to develop professional skills, such as teamwork and collaboration (Dinsmore & Wenger, 2006). It also supports the fostering of relationships, as expressed by Josiah, 
One of my classmates, Elizabeth, pours into me. When I started second-guessing myself, she said, “You got it. You have it within you. You [just] need me to pull it out of you.” She forces me to get out of my comfort zone. Her motivation, coupled with the professional development within the fellowship, transfers directly into my classroom. (Josiah, Interview 2, August 2022)
Josiah was motivated by his classmates and looked to them for encouragement. He found a friend who could relate to his experiences, but who could also push him to fulfill his potential. Josiah and Elizabeth shared a vision for schools and helped each other through tough times at the beginning of their careers. Elizabeth countered Josiah’s insecurities and provided support throughout the fellowship. It has been argued that collaboration within teacher communities counters the isolation felt in the teaching profession and improves teacher practice through a shared vision of schooling (Achinstein, 2002; Hodkinson & Hodkinson, 2003). Silvia described her experience in the fellowship, explaining that, 
Another thing I appreciate from the fellowship program is when we celebrate one another; when people have life events, we celebrate them. They’re having babies or accomplishing something, whether it be, “Oh, you were a soccer coach for a year. Awesome job!” So having to do that because all my life I’ve been patting myself on the back, telling myself I’ve been doing a good job and keep pushing, I’ll get through it. And not being the only person who does that, having other people celebrate you, even if it’s a minor thing, has been rewarding. (Silvia, Interview 2, August 2022)
Silvia enjoyed opportunities to celebrate her cohort members. Taking the time to celebrate everyone’s successes made her feel less alone in a profession that can feel isolating. Mary Ann utilized her community to strengthen her nonprofit, stating that, 
The fellowship builds community. I like the people I met in the fellowship. Those are my friends. Those are the people that use the lessons I create in my nonprofit. I gather data from them. I get testimonials from them. I’m indirectly impacting their students with the videos and lectures my partner and I are creating. (Mary Ann, Interview 2, August 2022)
Mary leans on her community to help pilot her nonprofit and collect informal data on the utility of the lessons and resources. They implement the lessons in their classes and share them with other teachers in their schools and districts. In each of the interviews, the participants described having a like-minded group of science teachers who supported one another in the teacher preparation program and in the classroom. According to Seifert and Mandzuk (2006), the cohort model has the potential to create supportive peer groups, provide mutual intellectual support, and lend a sense of professionalism (Seifert & Mandzuk, 2006). The fellowship provided a space for the fellows to engage in professional development and form friendships that supported them through the science teacher preparation program and into their classrooms. The activities included in the professional development sessions and the science teacher preparation allowed the teaching fellows to construct a social context that produced a shared experience. 
[bookmark: _Toc131363940]Implications
The preceding section highlighted the themes that emerged from this study and put them in conversation with the existing literature. The thematic analysis allowed for synthesizing across the participants’ narratives, while also connecting and adding to the knowledge base on the recruitment, preparation, and retention of early-career science teachers. Here, I explain the implications of the findings in terms of research, practice, and policy, and conclude with recommendations for future studies. 
[bookmark: _Toc131363941]Research Implications 
Teacher Education Research Must Begin to Elevate the Stories of Teachers of Color. Narrative inquiry is a methodology that often appeals to teachers and teacher educators (Clandinin et al., 2007). Cortazzi (2001) found four interrelated rationales for the use of narrative inquiry: “concern with the meaning of experience, voice, human qualities on personal and professional dimensions, and research as a story” (p. 385). This methodology treats teachers’ stories as entry points into their personal and professional lives in order to reveal their perspectives. Pratt and Rosiek (2021) stated that narrative inquiry regarding teacher education 
… amplifies the voice of practitioners, supports listening carefully to those who work most closely with children, and resists the way many other research paradigms function in practice as elaborate preemptory rationalizations for dismissing teachers’ insights as myopic and biased. (p. 43) 
This methodology offers an opportunity for teacher education research to engage in a process that leverages the stories of the people who are often ignored during reform efforts. In this study, I provide implications for the methodological approaches used to study teachers of color. I recommend that further studies leverage the voices of teachers of color as they engage in recruitment and teacher preparation, and begin teaching. Narrative inquiry research concerning teaching amplifies the voices of the practitioners that come into contact with students (Brunner 2004). Often, the research has been conducted on Black and Brown teachers and not with Black and Brown teachers. As Clandinin (2019) noted, narrative inquiry is “an educative process that facilitates change and growth through reflective storying and restorying [which] lead to conceptualiz[ing] teacher education” (p.1). To truly effect change in teacher education and development, we must first listen to their needs and thoughts as they maneuver through the programs we design. Narrative inquiry as a methodology allows teachers to engage in a reflective process that adds to the conversation concerning education reform. The narrative approach simultaneously explores teachers’ experiences and will enable teachers to reflect on their practices. In this study, I included the narratives of each of the participants so as to honor the voices of the teachers as pieces of the puzzle concerning the retention of teachers of color. I recommend that educational researchers capture the voices of teachers and leverage them as change agents in education reform. 
The research on teachers of color has often been reduced to numbers, and has continually included the impact of Black and Brown teachers and the lack of retention of these same teachers. The numbers often stand alone, while the true stories of the actions and intentions of Black and Brown teachers have been glossed over. This study was aimed at examining the experiences of early-career science teachers, and also revealed the role of Black and Brown teachers that extends beyond the traditional education role. Black and Brown educators serve as role models, advocates, and parental figures, often building relationships with their students that help them feel connected to the school (King, 1993). The teachers in this study played influential roles in their students’ lives as family figures, also positioning themselves as co-conspirators. For the future, I recommend venturing outside the quantitative methodology and instead include the voices of Black and Brown teachers, so they are not simply reduced to statistics. To better improve the education of Black and Brown students, educational research must begin to include the narratives of Black and Brown teachers who are most likely to teach in urban schools (Achinstein et al., 2010). Teachers of color are also more likely to work in their schools to enhance the cultural understanding of White teachers and administrators (Villegas et al., 2012). I recommend that the critical examination of science education equity should include leveraging and honoring the stories of Black and Brown teachers. When positioning Black and Brown stories, we must also ensure that critical lenses are used to examine the role these stories play in education research.  
[bookmark: _Toc131363942]Practice Implications
Foregrounding Abolitionist Teaching Within the Methods Course Sequence Empowers Early-Career Teachers to Fight Against the Oppressive Practices they Witness in their Schools. Teacher education researchers have suggested that preparation programs should weave critical pedagogies to help the candidates understand the dominant ideologies in conjunction with their own identities while interacting with students (e.g., Ashby, 2012; Bialka, 2015). Social justice teacher preparation models must address social and educational disparities through equity models (Hytten & Bettez, 2011). Institutions of higher education that use justice-centered models must provide space for pre-service teachers to gain knowledge of critical theories and pedagogies that will allow them to analyze and then take steps toward deconstructing systemic injustices in society (Apple & Au, 2009; Freire, 2000). Critical pedagogies and critical theories apply to students, skills, intellect, and identities (Muhammad, 2020), and can help pre-service teachers address the complexities of their classrooms. This study centered on abolitionist teaching as an emancipatory pedagogy to examine the systems that impede the success of Black and Brown students in urban contexts.
The theoretical implications of abolitionist teaching ensure that teachers situate themselves within their schools as change agents and advocate for their students. In this study, a course was featured that positioned abolitionist teaching ahead of science standards and teaching practices. Abolitionist teaching requires the teachers to ensure that their students matter within the curriculum. In this study, a methods course sequence was described that intentionally supports pre-service and early-career teachers as they investigate emancipatory pedagogies and begin their implementation in the classroom. The teachers in this study received feedback and support as they maneuvered through liberating and emotional revelations while engaging with abolitionist teaching. Abolitionist teaching allows teachers to locate themselves in the oppressive systems that are harming their students and begin constructing steps toward their liberation. I recommend that teacher preparation programs begin redesigning their programs to include critical theories that challenge the marring practices that impede the success of Black and Brown students in urban public schools. This redesign would require university faculty members to create courses that investigate race and racism and allow teachers to intentionally reflect on current policies. 
Initial Teacher Preparation Programs Must Begin to Include Emancipatory Pedagogies in Their Course Offerings. In the National Council for Accreditation of Teacher Education report (2010) of the Blue Ribbon Panel on Clinical Preparation and Partnerships for Improved Learning, there was a call for an “upside down and shift away from a norm which emphasizes academic preparation and course work loosely linked to school-based experiences … [and a] move to programs that are fully grown in clinical practice and interwoven with academic content and professional courses” (p. 2). Teacher preparation models have traditionally been based on content and pedagogical instruction grounded in research (Kremer-Hayon & Tillema, 1999; Kagan, 1992), but this formal structure is not enough (Stuart & Thurlow, 2000) to address inequities seen in urban schools. Institutions that prepare teachers must be challenged to assist pre-service teachers in understanding the relationship between theory and thinking so as to construct new meanings of effective teaching practices (Szabo et al., 2002). I call for a teacher preparation model that supports pre-service teachers as they connect the emancipatory pedagogies and abolitionist teaching discussed in their coursework to their teaching contexts. 
I recommend a teacher education model that engages teachers in emancipatory pedagogies as they begin designing lesson plans that honor their students’ cultures and humanity. To accomplish this, the teacher preparation program must have redesigned course offerings and syllabi that foreground emancipatory pedagogies and engage in critical discussions in every course. There should also be redesigned programs of study that include more than one multicultural and social foundation course to help prepare pre-service teachers to support Black and Brown students. A redesigned teacher preparation program would ensure that the teachers were entering the classrooms ready to actively locate the inequities and mobilize Black and Brown students to achieve. 
Institutions of Higher Learning Should Continue Offering Fellowship Programs to Attract and Retain Teachers. Galosy and Gillespie (2013) found that fellowships offered a “content-rich professional community, pedagogical inquiry, and leadership from the classroom” (p. 207). Research on teaching fellowships has found that these programs provide an opportunity to build individual and collective practices and expertise that improve professional capital (Fullan & Hargreaves, 2012). Fellowship programs allow teachers to share a community with other learners while navigating theory and practice. These programs assist teachers in constructing a professional understanding of their role in the classroom as it relates to providing equitable education. Research on the Knowles Science Teaching Foundation’s fellowship revealed that teachers who participated in the program had a higher retention rate than their counterparts who did not participate (Galosy & Gillespie, 2013). I recommend a multi-year fellowship program, similar to the one described in this thesis. Institutions would apply for state and federal funds to support the recruitment of math and science teachers. This model would then involve recruiting teachers from outside the school of education. I recommend fellowship programs that allow teachers to receive continued support as they maneuver through their induction years. The fellowships, especially in STEM education, would ensure teachers had the guidance to engage in emancipatory work in their schools. I offer the fellowship model as a tool to assist in the retention of teachers, especially in science and math courses in urban contexts. 
[bookmark: _Toc131363943]Policy Implications 
Current Science Reform Documents Must Explicitly Address Race, Racism, and Teacher Preparation. The committee for the Framework for K–12 Science Education sat down to tackle issues of inequity, constructing the tagline “Science and Engineering for All” (NRC, 2012, p. 2). They created a chapter highlighting the diverse nature of all students in the K–12 classroom. They presented achievement gaps, learning gaps, and opportunities to rectify the inequitable practices found in schools. The committee stated that “Science and engineering practices can serve as productive entry points for students from diverse communities—including students from different social and linguistic traditions, particularly second-language learners” (NRC, 2012, p. 13). Diversity and inclusion need to be discussed in persuasive ways to ensure that all students’ identities appear in the guiding documents for science teaching and learning. Yet, despite all these efforts, the science reform documents still overlook race and racism. There is no sign of ideologies surrounding race in the classroom, and how it affects teachers and administrators, in The Framework’s meticulously constructed pages. Blackmun (1994), a U.S. Supreme Court Justice, once said that, “In order to get beyond racism, we must first take account of race” (p. 5). Not foregrounding race and racism as the catalyst for inequality shifts the blame for opportunity and achievement gaps directly onto the shoulders of Black students. It constructs a lens through which teachers can identify imbalances and blame the students, not the education system. In Rodriguez’s (2015) critique of The Framework and the NGSSs, he states that,
The Framework and Writing Team committees could have acknowledged these institutional, historical, and sociocultural realities more directly and could have provided arguments to counter them. In this way, our work as teacher educators/researchers could be made more productive by using important national policy documents, such as the NGSS[s], as leverage to counter teacher resistance to pedagogical and ideological change. (p. 12)
Reform documents have the potential to shift the conversation about how Black and Brown students learn science. Rodriguez’s (2015) remarks call for science education to assess how reform is mobilized, especially regarding teachers’ resistance to ideological change. Science education and teacher preparation must acknowledge the CRT tenet––the centrality of race and racism. This tenet recognizes that race is deeply ingrained in all facets of historical and social life in the United States (Stefancic & Delgado, 2000). As Ladson-Billings (1998) and Gillborn (2005) noted, racism is not a discrete event that operates in short bursts, but is contained in everyday processes. Solórzano and Yosso (2001) stated that “In this, a CRT acknowledges how notions of objectivity, neutrality, and meritocracy, as well as curricular practices, such as tracking, teacher expectations, and intelligence testing, have historically been used to subordinate students of color” (p. 2). 
[bookmark: _heading=h.30j0zll]Science reform documents––The Framework and the NGSSs included––do not foreground race, instead focusing on diversity training that lumps all students into a group of minorities. A misinterpretation of how race affects science teaching and learning leads to practices that do not honor Black students’ racial identities Science education research often conveys a narrative of investigating race and racism while only including perhaps two children of color in the study. An accurate investigation of race and racism in science education would ensure that representation was seen throughout the study to demonstrate the structural racism impacting science literacy (Walls, 2016). The race and ethnicity case study in the NGSSs is an excellent example of this. 
The most impactful method for addressing equity is to examine the teacher education programs currently preparing science teachers to engage with Black and Brown students, especially in urban contexts. Research surrounding teacher education in urban communities recommends a curriculum that allows novice teachers to engage in first-hand experiences in that context (Fuhrman, 2001). Community-based teacher preparation curricula provide pre-service teachers with opportunities to engage with and within urban communities and to construct an asset-based understanding of the available resources––the social capital students bring to the classroom (Onore, 2006). One goal of such programs is to help teacher candidates view social justice as an active, antiracist commitment that allows participants to construct identities as teacher activists (Furman, 2004). 
Teachers Must Be Made Aware of, and Work in Opposition To, Anti-Critical Race Theory Legislation. At the height of the 2020 George Floyd protests, critical race researchers called for school districts to address racism through professional development, book studies, and diversity training toward social justice in curricula and instruction (Alexander, 2020). Although this push for social justice swept through school buildings across the country, by the summer of 2021, roughly 28 states had proposed, or successfully passed, legislation restricting teachers from discussing racism and sexism, and preventing or limiting diversity training (Ray & Gibbons, 2021). In the 2022 legislative session, Georgia, Florida, and Mississippi enacted legislation regulating how the nation’s teachers could discuss racism, sexism, and systemic inequality (Schwartz, 2022). Right-wing leaders, parents, and certain media alleged that critical race theory infects public schools and affects how schools discuss race and racism as part of this nation’s history. Parents rushed to school board meetings demanding that their children not be indoctrinated with critical race theory (Kingdake et al., 2021). These parents believed that critical race theory was about teaching students to hate their country (Iati, 2021). A divide formed in the traditional political left-/right-wing fashion, with one camp calling for the teaching of an inclusive and honest history of the country and the other highlighting the conventional view. The fight for equity is therefore ongoing, and in light of current rhetoric, we have no choice but to stand on the side of justice that demands that every Black person have access to a meaningful education. As we scramble to right the wrongs that have plagued our education system, we have the opportunity to write a new narrative that places students first, before politics, addresses inequities, recognizes race, and combats racism.
I am often asked, “How do we empower teachers to do the critical work discussed in this study at a time when their jobs are threatened whenever they discuss race and racism?” The answer is easy––teachers must be equipped with the theoretical and practical knowledge of critical theories and the tools to combat the systemic inequalities in their schools. This study has highlighted the voices of five early-career teachers who believe themselves to be abolitionist teachers and who are willing to risk their jobs to stand up for their students’ right to be educated. This unwavering commitment to abolish systems of oppression begins with teacher preparation programs ready to––as Baldwin (1963, p. 1) stated––“go for broke,” and place critical theories ahead of content and pedagogy. I recommend an overhaul of teacher preparation programs that does not shy away from the needs of Black and Brown students and instead critically challenges the all-too-obvious racism and inequalities in education. 
[bookmark: _Toc131363944]Concluding Thoughts
The themes revealed by the early-career science teachers’ narratives described an urgent need to address the inequities in the education of Black and Brown students through a science teacher preparation program that employs emancipatory pedagogies to humanize science instruction and a fellowship that supports community building and relevant professional development. These early-career science teachers were able to acknowledge the oppressive systems embedded in the monolithic science curriculum through their methods courses. They described a science teacher preparation program that acknowledged their existence and taught them to acknowledge the potential genius in their students. During the methods course sequence, the early-career science teachers were exposed to abolitionist teaching as an entry point into instruction and learned to position mattering (Love, 2019) before science content. This mobilization can be seen in the themes related to science classrooms that are poised to discuss more than three-dimensional teaching and learning to a comprehensive view of the whole child. I explored the experiences of five early-career science teachers whose goals were to first love every student they encountered, regardless of their assessment performance or affinity for science. Their stories regarding their entry into teaching, preparation, and experiences as early-career science teachers helps to fill the gap in our understanding of the connection between STEM teacher recruitment, preparation, and retention as examined through an abolitionist teaching and emancipatory pedagogical lens. 





















EPILOGUE
To conclude this dissertation, I return to Baldwin’s (1963) speech, “A Talk to Teachers.” I believe this study to have been a talk with teachers––people who answered Baldwin’s call to acknowledge and combat the systems impeding the liberation of students of color. The five participants faced the revolution head-on, demonstrating a willingness to fight the constraints that routinely prevent students of color from succeeding in science classrooms. The teachers featured in this study were willing to go for broke in their classrooms, curricula, and communities. Whether through being the purple horse of education, starting a nonprofit to provide culturally relevant science instruction, or getting into (good) trouble caring for students, these teachers were each prepared to do whatever it took to provide equitable spaces for their Black and Brown students. The participants may not have experienced teachers willing to go for broke in their own K–12 experiences, but they were inspired to draw on historical representations of abolitionist and liberatory frameworks in order to learn from history. Not only do the five participants work to provide access and joy in their classrooms, they also all work to make science accessible to the Black and Brown students in their urban schools. They view abolitionist teaching and emancipatory pedagogies through the lens of teaching the whole student, no matter the labels impressed upon them by society. 
The next steps forward in education reform include elevating teachers’ voices as change agents in reform efforts toward equitable education. This reform must include honoring the role of teachers in the classroom and the power they have to effect change at every level of education. An equitable education would consist of teachers placing the mattering of students ahead of content, and a commitment to deconstructing the educational survival complex. The participants in this study are great examples of teachers who have committed to Black and Brown children. In the quote below, I return to Baldwin’s (1963) “A Talk to Teachers,” in which he stated,
Now if I were a teacher in this school, or any Negro school, and I was dealing with Negro children, who were in my care only a few hours of every day and would then return to their homes and to the streets, children who have an apprehension of their future which with every hour grows grimmer and darker, I would try to teach them – I would try to make them know – that those streets, those houses, those dangers, those agonies by which they are surrounded, are criminal. I would try to make each child know that these things are the result of a criminal conspiracy to destroy him. I would teach him that if he intends to get to be a man, he must at once decide that he is stronger than this conspiracy and that he must never make his peace with it. And that one of his weapons for refusing to make his peace with it and for destroying it depends on what he decides he is worth. (p. 1)
Baldwin (1963)  illustrated the numerous circumstances our Black students navigate daily. In this portion of the speech, he emphasized the role of a teacher in acknowledging the disparities surrounding urban schools and communities and the system that created the circumstances. Through teacher preparation programs, we must prepare educators to not only acknowledge the structural and institutional oppression that has plagued urban schools, but also understand that the system the student maneuvers through is criminal (Baldwin, 1963). The role of a teacher must be to educate students outside of a curriculum constructed by the same system that is oppressing those students. Baldwin (1963) believed a teacher’s job was to assist Black and Brown students in mobilizing to fight the system. In 1963, he called for the youth to claim their spot in the Civil Rights movement and for teachers to help them into this space. In 2022, our job as teacher educators is to arm the new batch of pre-service teachers with the tools to mobilize Black and Brown students. This mobilization includes naming injustices and allowing students to determine their own revolution. Educators, therefore, must present opportunities for students to identify and vocalize their resistance to injustices. 
In this dissertation, I elevated the stories of teachers armed with the tools to begin and sustain a revolution in their classrooms. Their voices are representations of beautiful resistance. I am in awe of the narratives they presented to me as a gift and their drive to make a change. I am forever changed by this study. 
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APPENDIX A
Interview Protocol

Semi-structured Interview Part 1 
1. Where did you grow up? Describe the city or town.
2. Did the people look like you and your family?
3. Describe your family. Do you have any siblings? How many?
4. What schools did you attend? Describe the demographic of your schools. Describe the teachers. 
5. What subjects did you enjoy in school? Why?
6. Describe the friends you spent time with.
7. What teachers do you remember from that time? What did they teach you? What was memorable about their class? 
8. What science degrees do you have? What were your plans for your degree? Did you have a STEM profession? Why did you choose to become an educator? 
9. Describe how you view yourself as a scientist and a science educator? 

Semi-structured Interview Part 2 
1. Describe the science teacher preparation program you engaged in during your MAT program. What literature was covered in your courses? What activities were the most meaningful?
2. What teaching practices did you learn in the teacher preparation program? How was abolitionist teaching discussed within your teacher preparation program? 
3. Describe your experience in the fellowship. Why did you choose to apply? What experiences have been the most memorable? Are there opportunities to engage with other fellows? Do any of your experiences in the fellowship transfer into the classroom? 
4. Describe the last two years as an educator. How did you view yourself as a STEM professional before entering the teaching professional? Describe your teaching experience over the last two years. What was hard? What came easy?
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Participant Recruitment Email 

Good morning, 
My name is Vanessa N. Louis, and I am a doctoral candidate at Georgia State University. I am hereby introducing my dissertation study titled, “Reimagining Science Teacher Recruitment, Preparation, and Retention Through Emancipatory Pedagogies and Abolitionist Teaching: A Narrative Inquiry Study” with the hope that you will agree to participate as a case study. In this study, I am examining the effectiveness of a science methods course sequence that deliberately incorporates abolitionist teaching (Love, 2019) in the curriculum. The aim is to highlight the experiences of novice science teachers as they begin to deconstruct Love’s (2019) notion of an educational survival complex in their classrooms and school. This study includes a research design that consists of the following research questions: (1) what factors influenced the early-career science teachers to pivot from their STEM professions and into education; (2) what experiences in the science MAT degree program prepared early-career science teachers to teach in urban schools; and (3) why do early-career science teachers decide to stay in the classroom. Your participation would include two 45-minute semi-structured interviews. Please respond to this email if you would be willing to participate. 

Thank you, 
Vanessa Louis 
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APPENDIX D
Georgia State University
Department of Middle and Secondary Education
Informed Consent

Title: Reimagining Science Teacher Recruitment, Preparation, and Retention Through Emancipatory Pedagogies and Abolitionist Teaching: A Narrative Inquiry Study 
Principal Investigator: Dr. Natalie S. King  
Student Principal Investigator: Vanessa Louis (Grady) 

Introduction and Key Information
You are invited to take part in a research study. It is up to you to decide if you would like to take part in the study. The purpose of this study is to examine the experiences of novice science teachers taking part in the Developing STEM Professionals as Educators and Teacher Leaders (DSPETL) project as they transition into the classroom and engage with their school community. Your role in the study will last 180 minutes (45 minutes for the photo essay and two 45-minute interviews) over five months. You will be asked to complete the following: two 45-minute semi-structured interviews. Participating in this study will not expose you to any more risks than you would experience in a typical day. This study is not designed to benefit you. Overall, we hope to gain information about society. If you do not wish to take part in this study, the alternative is to not participate. 

Purpose
This study aims to examine the experiences of novice science teachers taking part in the DSPETL project as they transition into the classroom and engage with their school community. A total of 11 participants will be selected to participate in the study. This study will examine the effectiveness of a science methods course sequence that deliberately incorporates abolitionist teaching (Love, 2019) in the curriculum. This project aims to highlight the experiences of novice science teachers as they begin to deconstruct Love’s (2019) notion of an educational survival complex in their classrooms and school. This study includes a research design that consists of the following research questions: (1) how do participants describe their evolution from STEM professionals into science teachers and envision their future selves?; and (2) how does the inclusion of abolitionist teaching in a methods course sequence inform the teaching practices of novice science teachers? I hope to advance knowledge pertaining to science teacher preparation, retention, and recruitment.  

Procedures
This study will include two 45-minute semi-structured interviews with novice science teachers. The two interviews will be conducted online via Zoom. The interview will be audio recorded. Before the first interview, the novice science teachers will be asked to create an original photo essay that highlights their evolution from STEM professionals to science teachers and how they envision their future. 

Future Research
The researchers will remove information that may identify you and may use your data for future research. If we do this, we will not ask for any additional consent from you.

Risks 
In this study, you will not have any more risks than you would in a normal day. No injury is expected to arise from this study, but if you believe you have been harmed, please contact the research team as soon as possible. Please note that Georgia State University and the research team have not set aside any funds to compensate for any injury.

Benefits 
This research project will not benefit you in any way. The study will work to benefit society through a crucial examination of science teacher preparation. 

Alternatives
The only alternative to this study is to not participate. 


Voluntary Participation and Withdrawal 
You will not be forced to participate in this study. You may change your mind and drop out at any time. You may ask to not answer any interview questions. 

Confidentiality 
All study data will be kept private for as long as the law will allow. Only the following parties will have access to the study data: 
· Principal Investigator: Dr. Natalie S. King 
· Student Principal Investigator: Vanessa Louis (Grady)
· GSU Institutional Review Board
· Office for Human Research Protection 
We will use pseudonyms, rather than your real name, during the study to ensure your protection throughout the study. The interview recordings will be stored in a password-protected Google folder. Your specific name during the study will be kept in a separate location. This research will not be published and your name will not be used at any time. Information containing your name and pseudonyms will be destroyed after the transcriptions have been created. 

Contact Information 
Contact Natalie S. King at natalieking@gsu.edu and Vanessa Louis (Grady) at vlouis3@student.gsu.edu if you should have any questions or concerns during the study. 

The IRB at Georgia State University reviews all research that involves human participants. You can contact the IRB if you would like to speak to someone who is not involved directly with the study. You can contact the IRB with questions, concerns, problems, for information, input, or with questions about your rights as a research participant. Contact the IRB at 404-413-3500 or irb@gsu.edu.

Consent 
A copy of this consent will be given to you for your records. 


If you agree to participate in this study, please sign below. 

____________________________________________		
Printed name of Participant				
____________________________________________		_________________
Signature of Participant						Date	

_____________________________________________		_________________
Principal Investigator or Researcher obtaining consent		Date	
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APPENDIX E
Interview Transcript Excerpt

Transcript Excerpt from Interview Part 1 with Elizabeth (8/1/2022)
Elizabeth: Yeah. So high school was quite different for us because, when I was in 8th grade, 2011 happened. So then things were just weird because a lot of our teachers were former military, so they were always stressed out, and we would always have conversations regarding things. And then when Bush became present, we’d talk about that. And these are all weird things for me because, in elementary school, we didn’t talk about politics, to the point where it felt divisive. So there would be times when I just felt like I had to say certain things, especially when the whole... I can’t believe I remember this. The more I talk, the more I remember. The whole Gore–Bush situation, when they were still trying to count the ballots in Florida, I specifically remember talking to a couple White boys about how it was cheating, blah, blah, blah. And they’re just like, “Well, we don’t need another Democratic president”––all those types of things that you typically hear. Ironically, I had to unfriend one of those because he became quite racist over the years. So, I guess there was so many... I can’t think of the word. But there was just so many undertones that I really didn’t understand until thinking back. I never truly realized that I would always group myself with the Black kids because certain White kids were cool, but then if you were around too many of them, you could be looked at differently amongst your Black peers. And then I was in a school that wasn’t really strict on science, so the fact that I loved my chemistry teacher and all that, it was just weird because I was always the one... Well, you’ve seen me in class. You’ve seen me do it... asking questions, talking, and just asking, “Why?” So I did have to kind out figure out what it meant to be Black, in a way, early on in life, because I did feel like I had to prove it more since there were so few of us.

Vanessa: Why did you go to the charter school?

Elizabeth: I didn’t want to. That’s me. Me as a kid, I couldn’t choose my school, but I never wanted to go there. But at the time, my grandfather was on the board for another charter school, and he had been on the board previously for our local school district, and he just saw the dwindling of the education system in our area. And education has always been huge for my family. My grandmother taught in schools, my grandfather was on both the school boards, and my mom was always in some administrative role in the school. So they were really big on education because my grandma graduated from college, in whatever year that would’ve been. So a lot of people my age couldn’t say, “My grandparent went to college.” And they didn’t like how things were turning out. Also, the middle school that I was slated to go to, which I guess you could say was the magnet or gifted program for middle school, it had some issues because of the size, and so they had to do a lot of crossing of the street to go have classes at the middle school across from it. And there would be a lot of fights in that transition. It was near a lot of projects, so it wasn’t truly a safe area, and God... Well, that was a couple years later, but the main reason why––my mama just really didn’t want me in that environment that can cause me to move away from my goal because I was in elementary school saying, “I want to be a doctor. I love science.” I was doing all this stuff. At one point in my life, I knew all the bones and all the muscles of the body. So she just wanted to make sure that I stayed that route, and she didn’t see it happening in the local school district.
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APPENDIX F
Table 4.
Sample Thematic Analysis of Elizabeth’s Narrative
	Step 
	Analysis 

	1. Selection of subtext/segments 
	My 8th-grade science teacher was prejudiced and purposely failed Black children. My chemistry teacher was good, but I had to earn his respect in class. He catered
to the boys in class, and I never felt affirmed by his lessons. I think it was due to my intersectionality. One teacher ignored me because I was Black, and the other
ignored me because I was a girl. I always loved science, even in elementary school, but found it challenging to earn acceptance from my science teachers in high school. (Elizabeth, Interview 1, August 2022)

	2. Definition of thematic categories 
	· K–12 experience in science classrooms 
· Race and gender in K–12 science classrooms 
· Teacher prejudice 
· Teacher affirmation 
· Intersectionality 

	3. Sorting of the material into categories 
	Theme 1: Participants were inspired to pursue science teaching to increase representation and serve as models or extended family members for Black and Brown children in order to realize their potential.

	4. Drawing of conclusions  
	Elizabeth continued to use the word “intersectionality” throughout the interview when discussing the STEM field and her role in the community. Crenshaw (1991) described intersectionality thus: “The experiences of women of color are frequently the product of intersecting patterns of racism and sexism, and how these experiences tend not to be represented within the discourses of either feminism or antiracism” (p. 1244).
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