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Noyce scholars were provided funding to compete teaching certification in STEM and earn a master’s degree. Then, they were required to teach for 2 years in a Title I school setting. All cohorts were impacted by the pandemic (e.g., university coursework, student teaching and/or teaching was converted to blended learning). This study highlights the differences in teaching persistence across the three cohorts of scholars (n = 24) regarding continuance in earning their degrees and completing their two-year teaching obligation. Descriptive case study methodology was used in this comparative study across three cohorts. The primary research question explored how different modalities of initial teaching experiences impact early persistence among secondary STEM teachers. The supplemental research question explored scholars’ intention to remain in the teaching profession. Results indicated that the cohort with blended first year teaching experiences had the lowest persistence rate. Generally, scholars intend on persisting in the profession for 6 years or more. Recommendations for practice include the need for more traditional, face-to-face initial teaching experiences and a cohort model for new teachers. Recommendations for research include continued evaluation of Noyce projects, longitudinal studies to track STEM teachers’ persistence, and a comprehensive analysis of teacher preparation programs’ effectiveness in promoting teacher retention.
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Introduction

As educational systems continue to deal with the shortage of qualified teachers, it becomes increasingly important to focus on understanding the retention and persistence of those who are already in the profession. The retention of current teachers is critical to addressing the teaching shortage challenge (Carver-Thomas and Darling-Hammond, 2017). Approximately two-thirds of teachers who leave the profession do so for reasons other than retirement, indicating the importance of ongoing support for existing educators (Carver-Thomas and Darling-Hammond, 2019). Moreover, many districts face difficulties in filling Science, Technology, Engineering, and Mathematics (STEM) positions, making it clear that effective strategies are needed to both recruit new teachers and encourage lasting commitment from those already in the field (Darling-Hammond, 2016). Secondary schools, in particular, experience notable challenges in recruiting and retaining teachers (Cowan et al., 2015).

The teacher shortage is affecting schools nationwide (Nguyen et al., 2022). However, schools in the southwestern United States and those with a high percentage of students of color are disproportionately impacted compared to suburban schools with predominantly white students (Bryner, 2021; Sutcher et al., 2019). To tackle this issue, it is essential to investigate the reasons behind the departure of individuals from the teaching profession and the challenges faced by those who choose not to enter it. Research on persistence in STEM teaching has gained increasing attention, particularly within the context of education initiatives like the Noyce Teacher Scholarship Program (Kumar and Moffitt, 2022). Participants of the Noyce Teacher Scholarship Program who are entering the teaching profession as part of their program are referred to as scholars. One aspect of the Noyce program aims to improve the recruitment and retention of STEM educators by providing support to teachers pursuing degrees and certification in these fields (Morrell and Salomone, 2017). While the Noyce program is designed to support teachers, there are continued challenges in meeting their needs while encouraging persistence in the classroom (Smith, 2024). Understanding the factors contributing to the persistence of students enrolled in such programs is important to guide future proposals and programs.

For this study, secondary STEM teachers who were part of a Noyce grant were researched. The scholars already earned a bachelor’s degree in a STEM field before admission into the program. They were recruited into the program with the requirement of attaining a Master of Arts degree in Education within the first 14 months of the program. Then, they were required to teach in a Title I school/district for 2 years after completing the degree program. They received a modest stipend to support their completion of grant requirements. There were three different cohorts that entered the program. Cohort I (n = 3) started in August 2018; Cohort II (n = 14) stated a year later (August 2019), and Cohort III (n = 7) started in August 2020. All three cohorts were impacted by the regulations and governmental recommendations associated with the pandemic. For example, student teaching or first-year teaching might have been blended, or their education courses may have taken place in a virtual setting.

To understand how these experiences influenced teachers’ persistence in meeting program obligations and their commitment to teaching (e.g., completing the master’s program and teaching for 2 years in a Title I school), the study examined the impact of student teaching and the initial years in the teaching profession. The primary research question was: How did different modalities of initial teaching experiences (e.g., face-to-face or blended) impact early persistence among secondary STEM teachers? To answer this question, yearly outreach to each teacher took place. One supplemental research question was designed to shed light on scholars’ perceptions of the teaching profession: Do scholars intend to remain in the teaching profession after completing their Noyce service obligation? A short anonymous survey was designed and implemented to measure their notions on persistence in the profession.

In recent years, teacher persistence has been a continuing concern (See et al., 2020; Van Overschelde and Wiggins, 2020). The pressures of the pandemic likely impacted retention challenges (Bastian and Fuller, 2023; Carver-Thomas et al., 2021; Kraft et al., 2021). There are few studies that focus specifically on the persistence of Noyce scholars in secondary STEM Title I schools, and we could not locate any specifically examining persistence after the pandemic when initial teaching experiences were impacted by social distancing amid the pandemic. Our study is unique in its focus, and we aim to contribute to the existing literature to enhance our understanding of how scholars can be supported in future Noyce projects.



Review of the literature

In the most recent decades, teacher turnover has been more of a concern, impacting the organizational structure of schooling (Ingersoll, 2001; Saks et al., 2022). Teacher turnover is a multifaceted problem that has many different contributing factors and research is often contradictory. For example, in relation to the number of special education students in a school, research indicates that the higher the number of special education students, the higher the teacher turnover rate (Billingsley and Bettini, 2019). Research also indicates that the higher the number of special education students, the lower the teacher turnover rate (Moore et al., 2018). These contradictory findings indicate the challenges of understanding teacher persistence. Research specific to STEM teachers shows a variety of factors that impact retention rates. For example, Suárez and Wright (2019), they found that job satisfaction was the only significant teacher-centered variable that impacted retention. Their findings were in alignment with other studies (Ingersoll, 2001; Shen et al., 2012). However, Suárez and Wright found contradictory results in relation to other factors like the teachers’ gender, their education level, and the kinds of students taught; these factors did not impact retention as was the case in other studies (Grissom et al., 2012; Mills et al., 2010). Nevertheless, teacher persistence (or lack thereof) is a stagnate concern in schools that does not appear to be improving (Sutcher et al., 2019; Wiggan et al., 2021).


The Noyce teacher scholarship program

Programs such as the Noyce Teacher Scholarship Program aim to recruit and retain STEM teachers in secondary education Title I classrooms (Alemdar et al., 2018). The program is designed to improve both the quality and quantity of STEM teachers in America’s classrooms. The program is designed to address the critical need for recruiting, preparing and maintaining highly qualified STEM teachers in K-12 classrooms. There is a critical need to evaluate through meaningful research the effectiveness and persistence of Noyce scholars (Manier et al., 2022). There is a push to promote more research-based approaches to Noyce programs that include the evaluation of the effectiveness of programs and what can be done to improve the retention and success of Noyce program recipients (e.g., scholars and master teacher fellows). For example, Ekmekci et al. (2025) researched how master teacher fellows were supported to take on leadership roles in the field of education and what factors led to persistence and shifts to leadership. They found that support and networking were critical elements in supporting Noyce master teacher fellows as they shifted persisted in teaching and/or transitioned to leadership positions.

The persistence of teachers, particularly teachers in STEM fields and in Title I schools, is a national concern (Sutcher et al., 2019) and the Noyce program helps to address it. Marder et al. (2022) reviewed the Noyce scholarship program in Texas using a state longitudinal dataset. Their findings indicated that Noyce scholars are more likely to teach marginalized students and that their students achieve higher value-added scores in mathematics compared to those taught by non-scholar teachers. However, Noyce scholars tended to leave the teaching profession earlier and were more inclined to leave Title I schools.

Nevertheless, other studies have identified benefits to the Noyce program. Smith (2024) evaluated the strengths and challenges of the Noyce program and found that Noyce scholars believed the program supported their ability to effectively teach STEM content, and they were thankful for their experiences that led to their growth as teachers. Bischoff et al. (2014) found that scholars in New York City showed that approximately 70% of scholars voiced positive perceptions of their teaching communities and their ability to meet students’ needs. The remaining scholars voiced negative perceptions of urban teaching and their ability to meet students’ needs. While not all Noyce scholars complete their service obligations, the program has been shown to have an overall positive effect of teacher preparation programs in high need schools (Kumar and Moffitt, 2022).

Due to the pandemic, there were challenges to the Noyce program and other new teacher programs beginning in early 2020 and beyond. Pre-service teachers were forced to change how they experienced student teaching and their programs of study (Masterson et al., 2024). Novice teachers were forced to teach in a blended format with little to no preparation (Akojie et al., 2022). While teacher preparation programs often embrace various formats (e.g., virtual, face-to-face and/or blended) to prepare teachers (Thompson et al., 2013), the pandemic forced immediate changes for which pre-service and in-service teachers were not prepared (Akojie et al., 2022; Masterson et al., 2024; VanLone et al., 2022).

The pandemic had a negative impact on teacher persistence, further exacerbating the problem (Saks et al., 2022). For example, in California the pandemic negatively impacted teacher supply with increased resignations, retirements and turnover rates (Carver-Thomas et al., 2021). Bastian and Fuller (2023) researched educator mobility during the pandemic in North Carolina. They found that mobility increased from 2020 to 2022, likely because of the pandemic. This increased turnover highlights a critical issue in education with a need to understand the factors influencing teacher persistence.



Modes of teaching

With the advent of technology, there are a multitude of ways to teach curriculum, from blended modes that include face-to-face on technology-based approaches to one mode instruction (e.g., only face-to-face or only online). Regarding online learning versus face-to-face learning, Wang and Wang (2021) explored the impact on social and cognitive presences. They found that students who were in a face-to-face or synchronous group outperformed all other groups. Their study indicates the importance of providing opportunities to interact with peers to promote community building. Soffer and Nachmias (2018) explored the differences between face-to-face and online classes. They found that students in the online courses reported a clearer understanding of the course structure, improved communication with the course staff, increased views of the video lessons, and higher levels of engagement and satisfaction. There are also studies that show that synchronous online interactions are more positive than asynchronous online interactions (Peterson et al., 2018; Saltarelli and Roseth, 2014). With each approach, there must be a careful, focused implementation of curricular methods to meet the needs of the instructor and students (Beatty, 2019). However, the pandemic required a sudden transition that did not allow for a careful implementation of blended or technology-based learning methods. Detangling specific online experiences to measure, research or evaluate through blended learning is extremely difficult, if not impossible (Bernard et al., 2009). The pandemic made it even more challenging because there was a forced, unexpected switch to blended mode. In addition, part of online engagement includes cognitive and emotional engagement (Halverson and Graham, 2019); likely both of cognitive and emotional engagement were also impacted by the pandemic.

This research is designed to address gaps in the current research by closely examining persistence within the Noyce program. Due to the structure of the Noyce project researched, three cohorts were impacted by the pandemic in different ways. Specifically, student teaching and/or initial teaching experiences were altered and changed due to pandemic related restrictions. This research closely examines persistence among the cohorts using yearly participant responses to surveys. In addition, a survey to examine whether scholars intended on staying in the teaching profession is evaluated. By examining the unique challenges faced by each cohort, this study aims to provide valuable insights into the factors influencing persistence in the Noyce program. A more nuanced understanding of how external disruptions, like the pandemic, impacted teacher retention and preparation is provided. Addressing this gap is crucial for developing targeted interventions that support future educators in navigating similar challenges.




Methodology

This comparative study examined three different cohorts of different sizes. Descriptive case study methodology was used to explore the scholars’ persistence across the cohorts using mixed methods. By examining the differences and similarities in teacher persistence across these modalities and pandemic experiences, this research sought to provide insight regarding the initial teaching experience factors that influenced teacher persistence in secondary STEM education. There was a specific focus on the modes of initial teaching experiences as related to the pandemic and the completion of project related obligations, as well as participants’ perceptions of why they were likely to persist as teachers.

Due to the nature of descriptive case study methodology and the small number of participants (n = 24), survey and interview data were collected throughout the years. For example, scholars filled out a simple survey every year stating the school they worked in, whether they completed the full year, and what subjects and grade levels they taught. They had to supply supplemental paperwork (e.g., their teaching contract, paycheck stub) as well. Some scholars opted to talk with the external evaluator for a voluntary interview. As well, members of the project team observed them in their student teaching placements. We sought to gather descriptive information regarding our related research questions.


Participants’ Noyce program

The participants were part of the Track I Noyce scholarship program. Track I aims to encourage STEM majors and professionals to become K-12 teachers by providing scholarships and stipends for students who teach in high-need school districts after completing their education. Through this initiative, participants are expected to enhance student learning and engagement in STEM subjects. To be eligible to participate in our project, scholars had to already have a bachelor’s degree in a STEM field. Recent STEM graduates were funded to earn a master’s degree plus certification in 14 months. Their program of study started in the summer and concluded at the end of the summer the following year. Once they concluded their education and received their certification and master’s degree, they were supported through mentoring and professional development experiences.

Recruitment consisted of advertising through social media and university groups with a link to the application. We also worked with advisors to identify potential applicants. In alignment with Noyce requirements, scholars must: (1) be citizens, nationals, or permanent resident aliens of the United States; (2) possess a bachelor’s degree in a STEM field. Each March, we interviewed all qualified applicants for the start of our program in May. A team of project personnel and district personnel interviewed and scored each applicant. The applicants with the highest scores were invited into the program. To be admitted into the program meant that scholars would enter a master’s program while simultaneously pursuing their teaching certification. We provided scholars with training in evidence-based practices and placed them in high-need school districts. After completing their degree, they were required to teach for 2 years in a high-needs school, or they would have to pay back their funding.


Program of study

The master’s and certification were housed in the education department. A signature feature of this program was the residency component where teacher candidates were placed in partner districts for an entire school year, which is combined with on-site classroom instruction in pedagogy, content, and dispositions from faculty. There were five key components of the model: (1) integrating theory and practice (during residency, teacher candidates fully integrate coursework while co-teaching in a classroom at a partner school); (2) emphasizing student achievement (teacher candidates benefit from frequent, focused feedback throughout the program using a research-based rubric); (3) site coordinator supervision (a district embedded faculty member serves as a liaison between the local school and the university, ensuring that the programming is serving all parties at the highest level); (4) applying a co-teaching model (a mentor teacher and preservice teacher will partner to plan and deliver academic content in a variety of formats; and (5) building professional partnerships (collaborative supervision and mentoring are hallmarks of the program—faculty, mentor teachers, district specialists, and administrators work together to prepare program graduates to be effective teachers). The program was designed specifically to address the distinct challenges faced by low-income, high-minority schools. It incorporated coursework and clinical experiences that enhanced both teaching methods and practical skills. During the summer, scholars engaged in courses that equipped them for the culturally and linguistically diverse environments of their host districts before they embarked on their initial clinical experiences. Culturally infused pedagogy is recommended to support Noyce participants in their teaching journeys (Kumar et al., 2025).



Program supports

As with all Noyce programs, our scholars were provided with additional supports. In relation to their student teaching, they were provided with a STEM education mentor from the university who helped them navigate through the initial teaching experiences. This mentor met with the scholars numerous times throughout the academic year and served as a liaison when issues arose. For example, one scholar was given five different classes to teach, all different subjects. The mentor stepped in and worked with two school districts to find a placement that was more supportive of a novice teacher. In addition, the scholars were provided with individualized professional development experiences to support their learning. For example, when the scholars voiced concern over their classroom management skills, they were offered three different professional development experiences on classroom management. Moreover, scholars were provided opportunities to attend professional development courses of their choice offered by local non-profits, universities and other Noyce projects.




Participants

People with an earned STEM bachelor’s degree and lived in the Phoenix-metropolitan community were recruited into the project. Each year, applicants were interviewed. After interviews were complete, 24 total scholars were admitted into the project. Table 1 offers an overview of scholars’ demographics, rounded to the nearest percent. The scholars entered the project during the summer and completed a certification and a master’s degree program in about 14 months. They were then required to immediately teach for 2 years in a Title I school or district. District start and end dates varied, therefore timeframes are approximate. Districts could choose how they wanted to deliver curriculum to students during the pandemic—there were no state mandates or requirements. Therefore, there was inconsistency and variation in modes throughout the academic year for scholars, designated by the term blended in Table 2.



TABLE 1 Participant demographics (n = 24).
[image: Table1]



TABLE 2 Teaching and learning modalities across cohorts and program phases.
[image: Table2]

All scholars were student teaching and teaching in Title I schools. Data collected during the Spring 2021 semester show the diversity of scholars’ placements, see Table 3 (Arizona Department of Education, Health and Nutrition Services, 2023; National Center for Education Statistics, 2021). Throughout, scholars are referred to using gender-neutral pronouns (he/she) to maintain confidentiality. Data are provided for all teachers who persisted in the classroom during the Spring 2021 semester.



TABLE 3 Average student demographic profile of cohorts.
[image: Table3]



Data collection and analysis

To answer the primary question, How did different modalities of initial teaching experiences (e.g., face-to-face or blended) impact early persistence among secondary STEM teachers?), qualitative survey data were collected through email contacts with the scholars at the completion of each academic year (from approximately March to June each year). Data were then analyzed using descriptive coding to comply with Noyce program requirements to track scholars’ persistence and compliance (Gibbs, 2007; Saldaña, 2021). Descriptive coding is a qualitative data analysis technique used to summarize data in order to provide a concise summary by identifying characteristics. For example, the scholars were asked if they were still teaching, and if not, why they left the classroom. They were asked what their school district and school name. Using this information, project personnel looked up the school and district demographic information, location and Title I status. Then, the scholars’ schools and districts were categorized into like placements. If the scholar was no longer teaching, follow up by project personnel occurred. Descriptive coding was a well-suited methodological approach and provided insight based on the communications of the project leads with the scholars. Descriptive coding was well-aligned with this research because it assisted in data organization and was flexible due to the iterative nature; we were able to redefine codes as needed. Because the total number of participants was so small (n = 24), and the number of scholars in each cohort was so small (n = 3 for Cohort I, n = 14 for Cohort II n = 7 for Cohort III), it is not possible to test for statistical significance. Therefore, in presenting the data, we focus on the descriptive statistics and provide percentages for each cohort to illustrate the relative distribution and trends within the groups, rather than relying on inferential statistics to draw conclusions about significance.

In defining the modes of instruction, the state of Arizona allowed districts to decide how they would address teaching and learning during the pandemic. There was no consistency across districts or schools. For example, a school might have face-to-face instruction for 1 month, and then transition to synchronous learning for another month, then transition back to face-to-face instruction. Another school in that same community might have varying modalities. The university allowed students to decide if they wanted to attend face-to-face, synchronously attend or participate in only online learning. Some students attended face-to-face for 3 weeks, then, by choice, attended online for the rest of the semester. Therefore, the term “blended” is used here to describe teaching and learning experiences that took place during the pandemic and were not solely face-to-face.

An anonymous survey was administered by the external evaluator to answer the supplemental research question: Do scholars intend to remain in the teaching profession after completing their Noyce service obligation? The survey was administered to scholars using Qualtrics and analyzed using descriptive coding by the project’s external evaluator during the 2022–2023 school year. The survey was completed by 10 scholars. The survey, which drew upon the National Center for Education Statistics Teacher Follow-up Survey (2022), included questions on teachers’ perceptions of persistence and reasons for their likely persistence to better understand the reasons why scholars were likely or unlikely to remain in the teaching profession. The first set of questions consisted of four prompts that asked the scholars to rate their persistence on a scale: almost always, often, sometimes, or almost never. The four prompts were: (1) I feel like continuing in my current teaching position for this entire school year; (2) I feel that I will continue in the teaching profession for the next school year; (3) I feel that I will still be a teacher during the 2024–25 school year; and (4) I feel that I will still be a teacher during the 2025–26 school year. These prompts were designed to measure perceptions of persistence, not actual persistence. A second set of questions asked the scholars to identity reasons for their likely persistence in teaching. They selected reasons for persistence based on given choices including: (1) can work relatively close to my home; (2) cannot think about moving into other jobs or professions right now; (3) enjoy working with students; (4) feel like I am making a difference for students; (5) feel supported as a teacher by school administration; (6) feel supported by parents and community; (7) have a schedule that accommodates caregiving and family life; (8) have invested time and resources in becoming a teacher; (9) have job security; (10) have supportive relationships with other teachers; (11) have teacher autonomy and the desired control over my classroom (12) know I can find a job at another school if I leave my current one; (13) receive a level of salary and/or benefits that are important to me; and/or (14) other. Data from the supplemental research question and corresponding anonymous survey data were not connected to scholars’ specific cohort to protect their anonymity. For example, if only one scholar from Cohort I participated in the survey, they could be more easily identified. IRB permission was received, and scholars consented to participate in the study.




Results

Findings are presented relating to the two research questions concerning the persistence of Noyce scholars in the teaching profession. Specifically, the primary research question evaluated the face-to-face or blended modes of university instruction, student teaching, and first- and second year teaching in relation to persistence in completing grant obligations. The supplemental research question asked scholars to provide reflective feedback regarding their likelihood of persisting in the teaching profession.


Primary research question

Cohort I completed their certification and master’s degree program and entered their first year of teaching in the summer of 2019. Cohort I (n = 3) resulted in 100% of scholars completing their degrees and their two-year teaching obligation. Cohort II (n = 14) started their first year of teaching in the summer of 2020 and struggled the most with persistence with a 64% (n = 9) completion rate. Of the Cohort II scholars, one scholar did not complete his/her degree and never entered the teaching profession. Additionally, four scholars did not complete their second-year teaching obligation. Of those four, three scholars left the profession; and one scholar taught outside of STEM in his/her second year, then left the profession. One scholar received a deferment, then completed his/her teaching commitment the next year—he/she is included as a scholar who persisted. Cohort III (n = 7) began their first year of teaching in the summer of 2021 and resulted in an 87% completion rate (n = 6). The scholar that did not complete the required obligations did not complete his/her degree and never entered the teaching profession.

The scholars’ overall completion rate across the three cohorts of the required obligations (i.e., completion of certification and master’s degree and a two-year STEM teaching requirement in a Title I school or district) was 75% (n = 18). The cohort specific completion rates were higher than the overall completion rate for Cohorts I and III, while Cohort II had a completion rate that was 14.7% lower than the overall completion rate.



Supplemental research question

Scholars’ perceptions of their likelihood of persisting in the teaching profession can be seen in Figure 1. Some scholars had thoughts about leaving the teaching profession during the next few years. When evaluating future persistence in the teaching field half of the scholars felt “often” or “almost always” like they will be still teaching during the 2025–26 school year.

[image: Figure 1]

FIGURE 1
 Noyce scholars’ feelings about persistence in teaching (n = 10).


To assess the likelihood that teachers would leave teaching they were asked: “How likely are you to be a classroom teacher for a total of six or more years after receiving your master’s in education degree?” Out of the ten who responded, all but one of the scholars responded that they are likely (n = 6) or very likely (n = 3) to persist in teaching for six or more years in total. Only one scholar felt unlikely to persist for this length of time. All scholars who said they were likely or very likely to continue teaching for six or more years cited their investment of time and resources in becoming a teacher. Most also cited their enjoyment of working with students and feeling like they are making an impact. Support in their school from teachers and school administrators had an influence on staying for some scholars as did teacher autonomy and job security. The response frequencies associated with other reasons are listed in Table 4. The scholar who felt unlikely to persist in teaching indicated the following reasons for leaving: lower salary than is needed and desired, student behavior problems, dissatisfaction with support from school administration, students’ lack of interest in learning, insufficient support from other faculty, excessive number of tasks and duties in addition to teaching, large class sizes, and the role of standardized testing in assessing teaching and student achievement.



TABLE 4 Top reasons for persisting in teaching for six or more years.
[image: Table4]




Discussion

The results of this study highlight significant disparities in the completion rates and persistence among our three cohorts of Noyce teacher scholars, providing insights into their experiences in the teacher preparation and initial teaching experiences. Cohort I achieved a 100% completion rate, highlighting the effectiveness of their traditional educational experiences as they transitioned into teaching roles. In contrast, Cohort II faced notable challenges, with a completion rate of only 64%. Cohort III showed an improved completion rate of 87%, suggesting potential gains in resilience or support systems since the prior cohort. The supplemental research question on scholars’ perceptions regarding their likelihood of remaining in the profession mirrored widespread concerns among educators about sustainability and satisfaction in the field amidst ongoing challenges (Berry et al., 2021).

The results showed that the most challenging year of the pandemic (2020) had an impact on completion rates and retention for the scholars in this study. Cohort II had the lowest completion rate and was more impacted by the pandemic in relation to student teaching and first year teaching. Cohort I was mostly impacted by the pandemic during scholars’ second year of full-time teaching—all completed their project obligations. While Cohort II scholars participated in student teaching (or taught in a team teaching situation) face-to-face (until about March, 2020), their first year of teaching was predominantly blended and their completion of project obligations was the lowest among the cohorts. Cohort III student taught in a blended environment, but had a mostly traditional, face-to-face first and second year of teaching experiences. While we could not test for statistical significance due to the limited number of participants, we concentrated on descriptive statistics and offer percentages for each cohort to demonstrate the relative distribution and trends within the groups, rather than using inferential statistics to determine significance.

Our research also showed that scholars in our study are considering leaving the teaching profession. While our findings are not generalizable due to the small number of participants and the unequal distribution of scholars among cohorts, they mirror other studies. The feelings experienced by the Noyce teacher scholars are shared by many educators, as over half of current teachers are considering an earlier exit from the profession than they had originally planned (Jotkoff, 2022). Teacher turnover is a nationwide challenge, with Arizona facing particularly high rates. Teachers in Arizona are more likely to express intentions of leaving, and data indicate that they follow through on this, with one in four Arizona teachers (24%) either quitting or transferring to different districts each year, compared to a national average of 8% (Sutcher et al., 2019). This turnover has been shown to have detrimental effects on student achievement (Rivkin et al., 2005).

Despite voicing a possibility of leaving the teaching profession, scholars in our study found reasons to persist. Four survey responses were indicated by at least 75% of scholars as reasons to continue teaching. They felt they would persist because they: (1) invested time and resources in becoming a teacher; (2) enjoy working with students; (3) feel like they are making a difference for students; and (4) have supportive relationships with other teachers. This sentiment is echoed in the literature, where studies highlight that emotional investment, job satisfaction, and collegial support are critical factors in teacher retention (Ingersoll, 2001; Skaalvik and Skaalvik, 2010).


Recommendations for practice

The scholars in our study who had the most inconsistent face-to-face teaching experiences during student teaching and their first 2 years of teaching were more likely to abandon their goals of working in the teaching profession. If face-to-face teaching experiences are not possible (e.g., pandemic or other concerns), beginning teachers will need much more support than is traditionally provided. While a plethora of supportive training and professional development opportunities were offered to scholars, they were offered virtually (due to the pandemic) and most were not able or willing to commit to more virtual teaching/learning screentime. By the time traditional, face-to-face classroom experiences resumed, scholars had already left the profession with no intentions of returning. There is not an easy solution; but the research findings as related to our scholars highlight the need for continued support for beginning teachers whose initial experiences are non-traditional. Diab and Green (2024) examined the support systems that contribute to the resilience and success of novice Israeli teachers. They highlighted the importance of both formal and informal networks. Their research illustrated how external support interacts with intrinsic motivations based on self-determination theory, ultimately emphasizing the need for comprehensive induction programs that cater to emotional, psychological, and professional demands. Our results presented here echo Diab and Green’s findings, although our results are not generalizable due to the small sample size and the specific challenges faced as related to immediate blended learning and teaching experiences caused by the pandemic.

Teacher preparation programs should continually monitor novice teachers’ progress and adjust programs of study and initial teaching experiences (Ingersoll and Strong, 2011). While the pandemic-related transition to blended learning was immediate and without warning, a concerted effort to monitor the transition and make subsequent program adjustments likely would have benefitted participants (Šinko et al., 2024). Šinko et al. (2024) recommend iterative, evaluative check-in points with novice teachers that lead to immediate adjustments in the program based on the outcomes observed. Ignoring the need for changes likely diminishes effectiveness of check-ins.



Recommendations for future research

Continued research on the Noyce program is needed. Studies that have a small number of participants are more common when evaluating the Noyce program. There are currently a limited number of studies on Noyce projects; further research to evaluate Noyce projects is needed. For example, Ticknor et al. (2017) evaluated a Noyce project using only nine participants and two case studies. Because of the nature of the program (e.g., a limited number of participants and scholarship funds per project), the number of participants in studies is also often limited. Future studies should explore data across several Noyce programs with a more robust number of participants across multiple projects. Possible research topics could investigate the impact of the Noyce program on ongoing persistence, the leadership roles taken on by Noyce scholars, and ways in which Noyce projects can be modified to better serve the needs of educators and their students. The Noyce program is structured to offer ongoing supports for scholars (Smith, 2024). Rhemer et al. (2024) conducted research on Noyce scholars’ persistence across five different programs throughout the United States. They evaluated the five programs and collecting instructional tasks and employment data from 46 graduates revealed that all participants could design and implement instruction with moderate to high rigor. Post-bachelor graduate programs showed higher persistence in their teaching careers compared to those from bachelor programs. Studies like Rhemer et al.’s (2024) are fruitful in pointing out components of Noyce programs that can support persistence. While we included project supports (previously described), we did not specifically measure how these project supports impacted persistence. Future studies might explore how these supports impact persistence and student growth.

More longitudinal studies across multiple states could better contextualize persistence in teaching. Persistence in teaching is multifaced—and often defined simply as a teacher continuing to teach (Wong and Luft, 2015). However, growth and movement are a part of most teachers’ employment trajectories and where teachers are employed after leaving the profession is a critical component of persistence research (Buchanan, 2010). Longitudinal studies that monitor teachers’ employment trajectories can shed light into whether teachers are still contributing to education in other ways. Along with surveys, periodic interviews and other qualitative data can support a more dynamic understanding of persistence within teaching. In our study, we monitored the scholars up until the conclusion of the project. Further monitoring over a longer period of time could increase our understanding of persistence. For example, one of the scholars left the teaching profession for a break, with the intention of returning. Scholars like this should be monitored and mentored to see if reentry into the profession is possible (Manier et al., 2022).

University teacher preparation programs should be leaders in exploring how their programs impact teacher persistence and perseverance. If teacher preparation programs took a proactive stance and continued to stay connected with their graduates, they could provide invaluable information regarding factors and features that led to persistence (Cenberci and Beyhan, 2016; Kim and Corcoran, 2018). Nuanced and comprehensive evaluations of teacher preparation programs and evaluations of teachers’ initial school placements should be more thoroughly evaluated. There could be program or placement features that are a direct result of teachers’ lack of persistence. For example, Cohort II was the only cohort that was part of a team model that included additional pay while omitting traditional student teaching. Cohort II had the highest percentage of teachers who quit the profession. While data regarding the impact of this specific program was not gathered in this study, a more detailed evaluation of the impact of this program features on persistence could shed light. More focused and exhaustive research evaluating program features should be part of teacher persistence research.



Limitations

A limitation of this study is the variability in learning and teaching modes experienced by the three cohorts, which likely impacted the overall assessment of their educational experiences. There is no way to effectively isolate the face-to-face/blended experiences and the pandemic-related experiences that likely impacted the scholars’ persistence (Bernard et al., 2009). With a variety of instructional delivery methods and differing district policies and modes of classroom teaching, there were inconsistencies in how the cohorts engaged with their coursework, mentors and students. In addition, there were differences in the number of teachers in each cohort. These discrepancies influenced the ability to draw generalizable conclusions about the effectiveness of the program’s modalities and related persistence.

Another limitation was the variance in the programs of study across each cohort. For example, Cohort I followed a strict cohort model in which all teachers transitioned through the program together, taking all of their classes at the same time and with one another. Cohort II and III experienced some inconsistencies in their cohort model. In another example, Cohort II included participants who went directly into teaching without any student teaching experiences; this was a paid induction model that put uncertified teachers in the classroom with limited mentor teachers. Student teaching is a critical part of a teacher’s development (Hobson et al., 2008; Peiser et al., 2022); bypassing student teaching likely had a negative impact on Cohort II. The differences in the experiences of the cohort likely impacted the results of this study as well.

Due to the nature of the Noyce program and funding limitations, the sample size for this research was relatively small (n = 24), which represents a significant limitation of the study. A small sample size can restrict the generalizability of the findings and does not accurately reflect the broader population (Lakens, 2022). While the study may provide valuable insights, caution should be exercised in interpreting the results and applying them beyond the context of this specific sample (Boddy, 2016).




Conclusion

The purpose of this study was to explore how different modalities of initial teaching experiences influence the persistence of secondary STEM teachers in high-need, Title I schools. The scholars in both Cohorts I and III, whose experience was mostly face-to-face, were more likely to complete their certification and teaching commitments than Cohort II, which experienced challenges due to the predominantly blended teaching demands during the pandemic. These results suggest that more traditional, stable face-to-face teaching modalities may be better suited to support early-career teachers, especially those working in high-need Title I schools, by nurturing their resilience and commitment in this project with these particular scholars. While face-to-face teaching modalities may have been most beneficial, if online teaching is going to be used there needs to be opportunities to interact with peers (Wang and Wang, 2021).

As with much of the research conducted during the pandemic, there is no way to isolate the emotional and physical toll of the pandemic on our scholars’ teaching and learning experiences and teachers in general (Kotowski et al., 2022; Lizana et al., 2021). In addition, there were online and blended learning experiences that were not well planned for or developed, and these experiences were critical components of the scholars’ teacher preparation program. Nonetheless our research shows scholars that student taught during the start of the pandemic (Cohort II) were more likely to leave the teaching profession. Because of the small sample size and the limited ability to isolate the pandemic from the scholars’ experiences, the results have very limited generalizability. Further studies are needed to see if this is a trend across other Noyce cohorts or an anomaly of the scholars in this study (Manier et al., 2022). With the limited amount of research studies on Track I Noyce scholars (Kumar et al., 2024), we hope that this descriptive case study is able to contribute to the growing research in this specialized area of research.



Data availability statement

The datasets presented in this article are not readily available because the participant numbers are too small to share the data set. Requests to access the datasets should be directed to terri.kurz@asu.edu.



Ethics statement

The studies involving humans were approved by Arizona State University’s IRB STUDY00007428. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

TK: Conceptualization, Formal analysis, Funding acquisition, Investigation, Methodology, Writing – original draft, Writing – review & editing. TG: Data curation, Funding acquisition, Writing – review & editing. JC: Writing – review & editing. MN: Data curation, Formal analysis, Investigation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This material is based upon work supported by the National Science Foundation under award number 1758368.



Conflict of interest

MN was employed by Nation Consulting.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Author disclaimer

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.



References

 Akojie, P., Laroche, I., and Schumacher, J. (2022). Moving from face-to-face instruction to virtual instruction in the COVID-19 pandemic: narratives of K-12 teachers. Am. J. Qualit. Res. 6, 59–72. doi: 10.29333/ajqr/11457

 Alemdar, M., Cappelli, C. J., Criswell, B. A., and Rushton, G. T. (2018). Evaluation of a Noyce program: development of teacher leaders in STEM education. Eval. Program Plann. 71, 1–11. doi: 10.1016/j.evalprogplan.2018.06.005 

 Arizona Department of Education, Health and Nutrition Services (2023). Free and reduced-price percentage report, School year 2022–2023. Available online at: https://www.azed.gov/sites/default/files/2023/02/SY22-23%20Free%20and%20Reduced-Price%20Percentage%20Report.pdf (Accessed March 15, 2023).

 Bastian, K. C., and Fuller, S. C. (2023). Educator attrition and mobility during the COVID-19 pandemic. Educ. Res. 52, 516–520. doi: 10.3102/0013189X231187890

 Beatty, B. J. (Ed.) (2019). Hybrid-flexible course design: implementing student-directed hybrid classes. 1st Edn. London, UK: EdTech Books.

 Bernard, R. M., Abrami, P. C., Borokhovski, E., Wade, C. A., Tamim, R. M., Surkes, M. A., et al. (2009). A meta-analysis of three types of interaction treatments in distance education. Rev. Educ. Res. 79, 1243–1289. doi: 10.3102/0034654309333844

 Berry, B., Bastian, K. C., Darling-Hammond, L., and Kini, T. (2021). The importance of teaching and learning conditions: Influences on teacher retention and school performance in North Carolina [research brief]. Washington, DC: Learning Policy Institute.

 Billingsley, B., and Bettini, E. (2019). Special education teacher attrition and retention: a review of the literature. Rev. Educ. Res. 89, 697–744. doi: 10.3102/0034654319862495

 Bischoff, P., French, P., and Schaumloffel, J. (2014). Reflective pathways: analysis of an urban science teaching field experience on Noyce scholar-science education Awardees' decisions to teach science in a high-need New York City School. Sch. Sci. Math. 114, 40–49. doi: 10.1111/ssm.12057

 Boddy, C. R. (2016). Sample size for qualitative research. Qual. Mark. Res. Int. J. 19, 426–432. doi: 10.1108/QMR-06-2016-0053

 Bryner, L. (2021). The teacher shortage in the United States. Educ. Soc. 39, 69–80. doi: 10.7459/es/39.1.05

 Buchanan, J. (2010). May I be excused? Why teachers leave the profession. Asia Pacific J. Educ. 30, 199–211. doi: 10.1080/02188791003721952

 Carver-Thomas, D., and Darling-Hammond, L. (2017). Teacher turnover: Why it matters and what we can do about it. Washington, DC: Learning Policy Institute.

 Carver-Thomas, D., and Darling-Hammond, L. (2019). The trouble with teacher turnover: how teacher attrition affects students and schools. Educ. Policy Analysis Archives 27, 1–32. doi: 10.14507/epaa.27.3699

 Carver-Thomas, D., Leung, M., and Burns, D. (2021). California teachers and COVID-19: How the pandemic is impacting the teacher workforce. Learning Policy Institute. Available online at: https://learningpolicyinstitute.org/product/california-covid-19-teacher-workforce (Accessed January 10, 2024).

 Cenberci, S., and Beyhan, A. (2016). Research for motivational persistence levels of prospective teachers in terms of age, gender and teaching branch variables. J. Educ. Train. Stud. 4, 21–26. doi: 10.11114/jets.v4i12.1882 

 Cowan, J., Goldhaber, D., Hayes, K., and Theobald, R. (2015). Missing elements in the discussion of teacher shortages. American Institutes for Research. Available online at: http://www.caldercenter.org/missing-elementsdiscussion-teacher-shortages (Accessed May 7, 2024).

 Darling-Hammond, L. (2016). Research on teaching and teacher education and its influences on policy and practice. Educ. Res. 45, 83–91. doi: 10.3102/0013189X16639597

 Diab, A., and Green, E. (2024). Cultivating resilience and success: support Systems for Novice Teachers in diverse contexts. Educ. Sci. 14:711. doi: 10.3390/educsci14070711

 Ekmekci, A., Aqazade, M., McGraw, R., Rushton, G., Gibson, D. J., Cerosaletti, C., et al. (2025). Using human, social, structural, and positive psychological capital to explore science and mathematics teacher retention. Int. J. STEM Educ. 12:14. doi: 10.1186/s40594-024-00523-1

 Gibbs, G. R. (2007). Thematic coding and categorizing. Analyzing Qualit. Data 703, 38–56. doi: 10.4135/9781849208574.n4 

 Grissom, J. A., Nicholson-Crotty, J., and Keiser, L. (2012). Does my boss’s gender matter? Explaining job satisfaction and employee turnover in the public sector. J. Public Adm. Res. Theory 22, 649–673. doi: 10.1093/jopart/mus004

 Halverson, L. R., and Graham, C. R. (2019). Learner engagement in blended learning environments: a conceptual framework. Online Learn. 23, 145–178. doi: 10.24059/olj.v23i2.1481

 Hobson, A. J., Malderez, A., Tracey, L., Giannakaki, M., Pell, G., and Tomlinson, P. D. (2008). Student teachers’ experiences of initial teacher preparation in England: Core themes and variation. Res. Pap. Educ. 23, 407–433. doi: 10.1080/02671520701809825

 Ingersoll, R. M. (2001). Teacher turnover and teacher shortages: an organizational analysis. Am. Educ. Res. J. 38, 499–534. doi: 10.3102/00028312038003499

 Ingersoll, R. M., and Strong, M. (2011). The impact of induction and mentoring programs for beginning teachers: a critical review of the research. Rev. Educ. Res. 81, 201–233. doi: 10.3102/0034654311403323

 Jotkoff, E. (2022). NEA survey: Massive staff shortages in schools leading to educator burnout; alarming number of educators indicating they plan to leave profession. Washington, DC: National Education Association.

 Kim, E., and Corcoran, R. P. (2018). Factors that influence pre-service teachers' persistence. Teach. Teach. Educ. 70, 204–214. doi: 10.1016/j.tate.2017.11.015

 Kotowski, S. E., Davis, K. G., and Barratt, C. L. (2022). Teachers feeling the burden of COVID-19: impact on well-being, stress, and burnout. Work 71, 407–415. doi: 10.3233/WOR-210994 

 Kraft, M. A., Simon, N. S., and Lyon, M. A. (2021). Sustaining a sense of success: the protective role of teacher working conditions during the COVID-19 pandemic. J. Res. Educ. Effect. 14, 727–769. doi: 10.1080/19345747.2021.1938314

 Kumar, D. D., and Moffitt, S. (2022). Understanding the STEM teacher pipeline: early findings from a review of selected NSF Noyce program evaluations. Voices Educ. Equity 18, 50–57.

 Kumar, D. D., Moffitt, S., Hansen, M., and Feng, L. (2025). STEM teacher preparation for high-need schools: inventory of selected NSF Robert Noyce programs. J. Sci. Educ. Technol. 34, 236–251. doi: 10.1007/s10956-024-10167-z

 Lakens, D. (2022). Sample size justification. Collabra 8:33267. doi: 10.1525/collabra.33267 

 Lizana, P. A., Vega-Fernadez, G., Gómez-Bruton, A., Leyton, B., and Lera, L. (2021). Impact of the COVID-19 pandemic on teacher quality of life: a longitudinal study from before and during the health crisis. Int. J. Environ. Res. Public Health 18:3764. doi: 10.3390/ijerph18073764 

 Manier, L., York, T. T., and Calinger, B. (Eds.) (2022). Research in practice: Preparing and retaining K-12 STEM teachers in high-need school districts. Washington, DC: American Association for the Advancement of Science.

 Marder, M., Horn, C., Stephens, S., and Rhodes, A. (2022). Student learning and teacher retention for graduates of Texas Noyce programs. Educ. Policy Analysis Archives 30, 1–34. doi: 10.14507/epaa.30.7254

 Masterson, J. E., Carr, C. J., Petty, E., Stevenson, H., and Yaromich, A. (2024). Learning to teach in the 2020s: four teacher candidates’ experiences amid challenging times. Teach. Teach. Educ. 151:104733. doi: 10.1016/j.tate.2024.104733

 Mills, M., Martino, W., and Lingard, B. (2010). Attracting, recruiting and retaining male teachers: policy issues in the male teacher debate. Br. J. Sociol. Educ. 25, 355–369. doi: 10.1080/0142569042000216990

 Moore, L., Rosenblatt, K., Badgett, K., and Eldridge, J. (2018). Urban Texas teacher retention: unbelievable empirical factors tied to urban teacher persistence and retention. Literacy Inform. Comput. Educ. J. 9, 2923–2931. doi: 10.20533/licej.2040.2589.2018.0384

 Morrell, P. D., and Salomone, S. (2017). Impact of a Robert Noyce scholarship on STEM teacher recruitment. J. Coll. Sci. Teach. 47, 16–21. doi: 10.2505/4/jcst17_047_02_16

 National Center for Education Statistics (2021). Search for public school districts, common core of data. Available online at: https://nces.ed.gov/ (Accessed March 15, 2023).

 National Center for Education Statistics Teacher Follow-up Survey (2022). National teacher and principal survey. Available online at: https://nces.ed.gov/surveys/ntps/TFSquestion2022.asp (Accessed March 15, 2023).

 Nguyen, T. D., Lam, C., and Bruno, P. (2022). Is there a national teacher shortage? A systematic examination of reports of teacher shortages in the United States [EdWorkingPaper: 22-631]. Annenberg Institute at Brown University.

 Peiser, G., Pratt, A., and Putwain, D. (2022). Student teachers' views about the university's research contribution to professional knowledge development. Teach. Teach. Educ. 112:103647. doi: 10.1016/j.tate.2022.103647

 Peterson, A. T., Beymer, P. N., and Putnam, R. T. (2018). Synchronous and asynchronous discussions: effects on cooperation, belonging, and affect. Online Learn. 22, 7–25. doi: 10.24059/olj.v22i4.1517 

 Rhemer, D. M., Rogers, W., and Southerland, S. A. (2024). Examining the influence of secondary math and science teacher preparation programs on graduates’ instructional quality and persistence in teaching. Educ. Sci. 14:506. doi: 10.3390/educsci14050506

 Rivkin, S. G., Hanushek, E. A., and Kain, J. F. (2005). Teachers, schools, and academic achievement. Econometrica 73, 417–458. doi: 10.1111/j.1468-0262.2005.00584.x

 Saks, K., Hunt, P., Leijen, Ä., and Lepp, L. (2022). To stay or not to stay: an empirical model for predicting teacher persistence. Br. J. Educ. Stud. 70, 693–717. doi: 10.1080/00071005.2021.2004995

 Saldaña, J. (2021). The coding manual for qualitative research. 4th Edn. Washington, DC: Sage Publishing.

 Saltarelli, A. J., and Roseth, C. J. (2014). Effects of synchronicity and belongingness on face-to-face and computer-mediated constructive controversy. J. Educ. Psychol. 106, 946–960. doi: 10.1037/a0036898

 See, B. H., Morris, R., Gorard, S., Kokotsaki, D., and Abdi, S. (2020). Teacher recruitment and retention: a critical review of international evidence of most promising interventions. Educ. Sci. 10:262. doi: 10.3390/educsci10100262

 Shen, J., Leslie, J. M., Spybrook, J. K., and Ma, X. (2012). Are principal background and school processes related to teacher job satisfaction? A multilevel study using schools and staffing survey 2003-04. Am. Educ. Res. J. 49, 200–230. doi: 10.3102/0002831211419949

 Šinko, S., Navarro, J., Solé-Beteta, X., Zaballos, A., and Gajšek, B. (2024). Challenges that need to be addressed before starting new emergency remote teaching at HEIs and proposed solutions. Sustain. For. 16:1144. doi: 10.3390/su16031144

 Skaalvik, E. M., and Skaalvik, S. (2010). Teacher self-efficacy and teacher burnout: a study of relations. Teach. Teach. Educ. 26, 1059–1069. doi: 10.1016/j.tate.2009.11.001

 Smith, S. R. (2024). A growing Noyce scholarship program: successes, triumphs and challenges along the way. School Univ. Partnerships 17, 87–92. doi: 10.1108/SUP-08-2023-0029

 Soffer, T., and Nachmias, R. (2018). Effectiveness of learning in online academic courses compared with face-to-face courses in higher education. J. Comput. Assist. Learn. 34, 534–543. doi: 10.1111/jcal.12258

 Suárez, M. I., and Wright, K. B. (2019). Investigating school climate and school leadership factors that impact secondary STEM teacher retention. J. STEM Educ. Res. 2, 55–74. doi: 10.1007/s41979-019-00012-z

 Sutcher, L., Darling-Hammond, L., and Carver-Thomas, D. (2019). Understanding teacher shortages: an analysis of teacher supply and demand in the United States. Educ. Policy Analysis Archives 27:35. doi: 10.14507/epaa.27.3696

 Thompson, N. L., Miller, N. C., and Franz, D. P. (2013). Comparing online and face-to-face learning experiences for nontraditional students: a case study of three online teacher education candidates. Q. Rev. Distance Educ. 14:233. doi: 10.1177/0888406412441627

 Ticknor, C. S., Gober, D., Howard, T., Shaw, K., and Mathis, L. A. (2017). The influence of the CSU Robert Noyce teacher scholarship program on undergraduates' teaching plans. Georgia Educ. Res. 14, 69–97. doi: 10.20429/ger.2017.140103

 Van Overschelde, J. P., and Wiggins, A. Y. (2020). Teacher preparation pathways: differences in program selection and teacher retention. Action Teach. Educ. 42, 311–327. doi: 10.1080/01626620.2019.1656116

 VanLone, J., Pansé-Barone, C., and Long, K. (2022). Teacher preparation and the COVID-19 disruption: understanding the impact and implications for novice teachers. Int. J. Educ. Res. Open 3:100120. doi: 10.1016/j.ijedro.2021.100120 

 Wang, J., and Wang, Y. (2021). Compare synchronous and asynchronous online instruction for science teacher preparation. J. Sci. Teach. Educ. 32, 265–285. doi: 10.1080/1046560X.2020.1817652

 Wiggan, G., Smith, D., and Watson-Vandiver, M. J. (2021). The national teacher shortage, urban education and the cognitive sociology of labor. Urban Rev. 53, 43–75. doi: 10.1007/s11256-020-00565-z

 Wong, S. S., and Luft, J. A. (2015). Secondary science teachers’ beliefs and persistence: a longitudinal mixed-methods study. J. Sci. Teach. Educ. 26, 619–645. doi: 10.1007/s10972-015-9441-4


Copyright
 © 2025 Kurz, Ganesh, Covert and Nation. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/feduc-10-1571711-t004.jpg
Reasons for persisting # of % of

Responses Responses

Have invested time and resources in
becoming a teacher 9 100%
Enjoy working with students 8 89%
Feel like I am makinga difference for

students ] 89%

Have supportive relationships with

other teachers 7 78%

Have teacher autonomy and the desired

control over my classroom 6 67%
Have job security 6 7%

Feel supported as a teacher by school

administration 5 56%
Can work relatively close to my home 4 4%

Have a schedule that accommodates
gand family life 4 44%

caregi

Receive alevel of salary and/or benefits

that are important to me 3 3%
Know I can find a job at another school

if I leave my current one 3 33%
Cannot think about moving into other

jobs or professions right now 2 22%
Other 2 22%
Feel supported by parents and

community 3 11%





OPS/images/feduc-10-1571711-t002.jpg
Cohort

Cohort I
(n=3)

Cohort IT
(n=14)

Cohort 11T
(n=7)

Entrance into

certification

and master’s
program

Summer 2018,

Summer 2019

Summer 2020

Completion of
certification
and master's
program

Summer 2019

Summer 2020

Summer 2021

Student teaching

Face-to-face

Face-to-face

Virtual

Blended

Dates
(month/
year)

~8/18105/19

~8/19103/20

~3/20105/20

~8/20t05/21

First year teaching

Face-to-face

Virtual

Blended

Face-to-face

~8/19103/20

~3/20105/20

~8/20t05/21

~8/21105/22

Second year teaching

Dates
(month/
year)

Blended 82010521

Face-to-face % 8/21105/22

Face-to-face % 8/22105/23

Virtual = only synchronous or asynchronous online learning with no face-to-face interactions. Blended = combination of face-to-face, hybrid, and/or virtual teaching,





OPS/images/feduc-10-1571711-t003.jpg
Cohort

Cohort I
Cohort It
Cohort 11l

Overall average

High needs
title | status

% of Students
participating in free
or reduced-price
lunch program

74.5%
611%
59.2%

64.9%

% of Students from minority groups often

African American

55%
13.1%
83%
8.9%

underrepresented

Native American
or Native
RENZIED]

28%
20%
13.0%
59%

Hispanic

80.1%

53.3%

60.9%
64.8%





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Persistence patterns among secondary STEM teachers: a comparative study of Noyce scholar cohorts in face-to-face and blended learning environments amid the pandemic



		Introduction



		Review of the literature



		The Noyce teacher scholarship program



		Modes of teaching









		Methodology



		Participants’ Noyce program



		Program of study



		Program supports









		Participants



		Data collection and analysis









		Results



		Primary research question



		Supplemental research question









		Discussion



		Recommendations for practice



		Recommendations for future research



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Author disclaimer



		References



















OPS/images/feduc-10-1571711-g001.jpg
[ feel like continuing in my
urrent teaching position for this
ntire school year.

[ feel that I will continue in the

caching profession for the next
school year.

[ feel that I will still be a teacher
during the 2024-25 school year.

[ feel that I will still be a teacher
during the 2025-26 school year.






OPS/images/feduc-10-1571711-t001.jpg
Demographics Percen

Gender

Female 67%
Male 33%
Race

Asian 4%
Black or African American 8%
Hispanic/Latinx 25%
White 58%
“Two or more races 4%

STEM majors

Science 75%
Engineering 8%
Mathematics 8%

Other 8%





OPS/images/cover.jpg
& frontiers | Frontiers in Education

Persistence patterns among
secondary STEM teachers: a
comparative study of Noyce
scholar cohorts in face-to-face
and blended learning
environments amid the pandemic












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Education






