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We found that STEM teacher recruitment programs 
can make an impact on undergraduate STEM students’ 
decisions to pursue teaching and their self-reported 
preparation for teaching. More specifically, we found 
that a systematic recruitment program, with field 
experiences in a variety of K–12 schools and grade levels 
in conjunction with university-based coursework, helped 
undergraduates decide whether to pursue a teaching 
career, increased their awareness of standards-based 
science and mathematics teaching, and increased their 
appreciation for teachers.
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ABSTRACT

We investigated how participating in a STEM teacher recruitment program 

impacted undergraduate students’ decisions to pursue teaching and their 

self-reported preparation for teaching. We collected and analyzed survey 

and interview data from current and former participants of a University 

of California system-wide STEM teacher recruitment program called 

CalTeach. We found a significant relationship between undergraduates’ 

decision to pursue a career in teaching and the number of undergraduate 

education courses they completed. We also found that undergraduates 

who decided to pursue a career in teaching reported various ways 

that CalTeach influenced their decision. Undergraduates reported that 

participating in CalTeach reinforced or strengthened their decision to 

pursue teaching and that the classroom-based field experiences were 

especially helpful in shaping their decision. Indeed, the field experience 

component of CalTeach provided participants with opportunities to 

gain experience working with students in a variety of grade levels and 

classroom contexts, gain a teacher’s perspective of classrooms, and 

gain opportunities to practice teaching or to apply theory and methods. 

Further, we found that undergraduates who decided not to pursue 

a teaching career also reported ways that CalTeach influenced their 

decision. For many in this latter group, CalTeach helped them realize that 

a career in teaching was not aligned with their strengths or interests. 

Finally, we found that CalTeach participants reported gaining more 

knowledge of current science and mathematics standards and a greater 

appreciation of teachers. However, fewer participants reported gaining an 

understanding of teaching multilingual learners. Our findings strengthen 

the argument for the implementation of STEM teacher recruitment 

programs and suggest ways to improve these programs. Recruitment 

programs should attend to the types of field experiences offered 

and how field experiences and coursework can deepen prospective 

teachers’ understanding of reform-based instruction for linguistically 

diverse students. 
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Introduction

S
cholars view the process of learning to teach as a 

continuum that spans a teacher’s career (Feiman-

Nemser, 2001; McDiarmid & Clevenger-Bright, 2008). 

The need to research the preparation of STEM teachers at 

the beginning phases of this learning-to-teach continuum 

remains high (Bell et al., 2019). 

Indeed, an often overlooked and understudied phase is the recruitment 

phase, which encompasses opportunities that precede formal teacher 

education programs to increase interest in STEM teaching and the 

number of applicants to formal teacher education programs (Luft et al., 

2005; Luft et al., 2011). As Luft et al. (2011) noted, despite the pressing 

and persistent need for effective STEM teachers in K–12 classrooms, 

there are a limited number of empirical studies on STEM recruitment 

programs and how these programs influence teacher development. 

To deepen the field’s understanding of this critical phase of teacher 

learning, we investigated how a STEM teacher recruitment and preparation 

program, the University of California (UC) System’s CalTeach initiative, 

impacted undergraduate students’ decisions to pursue teaching and 

their understanding of reform-based and equitable instruction. CalTeach 

aims to recruit diverse, talented STEM undergraduates into the teaching 

profession by augmenting their majors with a sequence of courses and 

fieldwork experiences that introduce them to teaching; most teacher 

education programs in California are at the post-baccalaureate level. 

CalTeach recognizes that the challenges of recruiting and preparing 

STEM teachers to effectively teach culturally and linguistically diverse 

students in reform-based ways are complex and that solutions to these 

challenges require coordinated efforts from the teacher education 
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community, the K–12 school system, and higher education institutions 

(Newton et al., 2010). As one example of such challenges, research makes 

clear that preservice STEM teachers are not adequately prepared to 

teach multilingual learners (Rutt et al., 2021), yet approximately 20% of 

K–12 students in California are multilingual learners (National Center for 

Education Statistics, 2020). Other STEM teacher recruitment programs 

similar to CalTeach include the California State University System’s MSTI 

(Math and Science Teacher Initiative), the University of Texas at Austin’s 

UTeach, the related HBCUTeach at 11 Historically Black Colleges and 

Universities, and the National Science Foundation’s (NSF) Robert Noyce 

Teacher Scholarship Program. 

The study reported here was part of the larger Science and Mathematics 

Teacher Research Initiative (SMTRI, pronounced “symmetry”) funded 

by an NSF Noyce Track 4 grant to research STEM teacher effectiveness, 

persistence, and/or retention. SMTRI was a collaboration among six 

UC campuses with the goal of understanding how undergraduate and 

post-baccalaureate teacher preparation shape beginning science and 

mathematics teachers’ knowledge and practices. To examine the impact 

of a STEM teacher recruitment program on prospective and preservice 

teachers, we analyzed survey data from enrolled CalTeach undergraduates 

along with survey and interview data from CalTeach alumni. The purpose 

of our study was to determine how teacher recruitment influenced both 

undergraduate STEM majors’ decisions to pursue teaching and their 

understanding of reform-based instruction for culturally and linguistically 

diverse students, including multilingual learners. 
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Literature Review 

As stated above, there is limited research on STEM teacher recruitment 

programs and how these programs influence teacher learning and 

development (see again Luft et al., 2011). The studies that do exist tend 

to examine single-institution programs or courses (e.g., Carpenter, 

2016; Choi & Linton, 2020; Czworkowski & Seethaler, 2013; Fletcher 

& Luft, 2011; Luft et al., 2005; Morrell & Salomone, 2017; Swanson & 

Coddington, 2016; Whang-Sayson et al., 2017). In particular, we found 

few existing studies that examine the influence of recruitment programs 

on STEM undergraduates’ decisions to pursue a career in teaching, one 

of the two main purposes of our study (e.g., Morrell & Salomone, 2017; 

Worsham et al., 2014). As an example, Morrell and Salomone (2017) 

investigated a recruitment program that provided first- and second-

year STEM undergraduates at one university with a summer teaching 

internship at an informal science organization. They found that, although 

the internship provided interns insights into teaching, the program was 

not successful at recruiting them into the teaching profession. Indeed, 

although a number of interns expressed an interest in teaching in some 

form, for example as an outreach volunteer, in higher education or down 

the road as a second career, only one participant went on to pursue a 

teaching credential.

Several other studies examine the influence of recruitment activities 

on the development of constructs related to teaching, more specifically 

how recruitment activities shape prospective STEM teachers’ identities 

and confidence about teaching (e.g., Choi & Linton, 2020; Czworkowski 

& Seethaler, 2013; Swanson & Coddington, 2016). As one example, 

Swanson and Coddington (2016) investigated a recruitment experience 

that paired undergraduate STEM majors with high school science or 

mathematics teachers to help both the undergraduates and classroom 

teachers learn about teaching aligned with the Next Generation Science 

Standards (NGSS) or the Common Core State Standards in Mathematics 
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(CCSS-M). Swanson and Coddington found that the undergraduates 

developed stronger teacher identities during the program, where they 

grew to see themselves as future teachers. As a second example, Choi 

and Linton (2020) examined a recruitment program that provided 

community college students with STEM content and pedagogy courses 

at a nearby 4-year university along with exposure to project-based 

teaching and curricula through a field experience with an elementary 

summer school program. These researchers found that community 

college participants increased their confidence in content knowledge 

and content-based pedagogy as a result of the program. 

Additional studies examine the ways recruitment programs influence 

STEM undergraduates’ understanding of science and mathematics 

teaching, our study’s second purpose. Researchers have reported mixed 

results on how experiences in the recruitment phase of teacher preparation 

impact prospective STEM teachers’ conceptions of reform-based 

instruction (e.g., Carpenter, 2016; Choi & Linton, 2020; Fletcher & Luft, 

2011; Luft et al., 2005; Swanson & Coddington, 2016). Luft et al. (2005), 

for example, studied the experiences and beliefs of undergraduates who 

completed a secondary STEM teacher recruitment course and associated 

field experience at one university. These researchers found that positive 

aspects of this recruitment activity included the field experience and the 

relationships that undergraduates formed with mentor teachers, course 

instructors, program advisors, and other undergraduates in the course. 

However, Luft et al. also found that most undergraduate participants 

still held traditional beliefs about teaching and the nature of science; 

they clarified that the course and field experience emphasized reform-

based science teaching but were not designed to challenge participants’ 

existing knowledge and beliefs. In a longitudinal study, Fletcher and 

Luft (2011) followed the development of five prospective secondary 

science teachers’ beliefs about science teaching and learning from 

the recruitment phase to their first year of teaching. Fletcher and Luft 

found that although the early field experiences in the recruitment phase 

provided the prospective teachers with positive experiences working with 
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children, their conceptions about teaching remained in the traditional to 

transitional categories. In contrast, Carpenter (2016) found that early 

field experiences in high school STEM academies exposed prospective 

teachers to high-leverage science teaching practices and that these 

prospective teachers developed ideas aligned with the more common 

high-leverage practices as they progressed through the experience.

Researchers reported primarily positive impacts on prospective teachers’ 

understanding of other aspects of science and mathematics teaching as 

a result of teacher recruitment efforts (e.g., Czworkowski & Seethaler, 

2013; Whang-Sayson et al., 2017). Czworkowski and Seethaler (2013), 

for example, surveyed 210 STEM undergraduate majors enrolled in three 

secondary science education courses. They found that the recruitment 

program helped to lay a foundation for undergraduates’ development 

of content-specific pedagogical knowledge and skills needed to teach 

in ways consistent with how people learn science. Whang-Sayson et al. 

(2017) also analyzed survey data from an undergraduate recruitment 

program; they examined surveys completed by 226 current or former 

undergraduate participants. Researchers found participants reported 

increased knowledge and awareness of K–12 issues as a result of their 

recruitment experiences. Moreover, for those who were not planning to 

pursue teaching as a profession, they reported intending to continue to 

support education through volunteer and/or outreach activities.
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Methods

Research Questions
In response to the limited research on how STEM teacher recruitment 

programs influence teacher learning and development, we asked the 

following research questions: (1) How did participation in a STEM teacher 

recruitment program influence undergraduates’ decisions to pursue or 

not pursue teaching as a career? (2) How did these undergraduates’ 

recruitment program participation shape their self-reported 

understanding of science or mathematics teaching, particularly their 

understanding of reform-based instruction for culturally and linguistically 

diverse students, including multilingual learners? (3) For alumni pursuing 

a teaching credential, how did their recruitment program participation 

inform their decision to teach and their self-reported understanding of 

science or mathematics teaching? 

To answer these questions, we collected survey and interview data from 

current and former CalTeach participants. We used both quantitative and 

qualitative methods to analyze the survey data and qualitative methods to 

analyze the interview data. We relied more heavily on qualitative methods 

because our goal was to deeply explore the complex phenomenon of 

how STEM teacher recruitment shapes undergraduates’ aspirations 

and preparation for teaching (Creswell & Clark, 2007; Johnson & 

Onwuegbuzie, 2004; Smith, 2006). Findings from our study provide 

additional insight into how STEM teacher recruitment programs influence 

prospective teachers’ career choices and understanding of reform-based 

instruction for diverse students. Findings also suggest ways to strengthen 

future teacher recruitment efforts to better address the critical shortage 

of effective STEM teachers. 
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Study Context
This study spanned the more specific context of the UC-wide CalTeach 

teacher recruitment and preparation program and the larger context of 

teacher preparation in California. In California, prospective teachers must 

complete a bachelor’s degree in a specific discipline (e.g., mathematics, 

biology) before pursuing a credential. The purpose of this is to ensure 

that prospective teachers have a comprehensive understanding of the 

subject(s) they will teach. Teaching credentials are then typically awarded 

through teacher education programs (TEPs) that are situated at the 

post-baccalaureate level. However, there are some experimental TEPs in 

California that integrate credential training into baccalaureate programs, 

for example, programs at UC Berkeley and UC Irvine. 

To elaborate, the STEM teacher recruitment program that served as 

the context of our study, CalTeach, was launched by the UC system in 

2005 to address the shortage of effective science and mathematics 

teachers needed to serve the culturally and linguistically diverse students 

of California. CalTeach was instituted at all nine undergraduate UC 

campuses and aimed to motivate diverse, talented STEM undergraduates 

to explore careers as science or mathematics teachers (https://calteach.

universityofcalifornia.edu). Each campus’ program invites students 

majoring in science, mathematics, and engineering to augment their 

studies with a sequence of CalTeach courses and fieldwork experiences 

that introduce them to teaching while they concurrently complete 

their undergraduate degrees. This focus on recruiting and preparing 

undergraduates to pursue teaching is notable for California where, as 

explained above, prospective teachers are typically required to complete a 

bachelor’s degree prior to entering formal teacher credentialing programs. 

The UC campuses share a common framework that structures their 

CalTeach program. A central design feature is the integration of (1) STEM 

disciplinary coursework, (2) education coursework focused on science 

and mathematics learning and pedagogy, and (3) simultaneous 

opportunities for apprentice teaching through early and continuous 

field placements. Another central design feature is a foundational 

https://calteach.universityofcalifornia.edu
https://calteach.universityofcalifornia.edu
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two-to-three-course sequence that introduces students to science 

and mathematics teaching pedagogy; focuses on supporting culturally 

and linguistically diverse learners; and is accompanied by fieldwork of 

increasing teaching responsibility at different schools and grade levels, 

including elementary, middle, and high school classrooms. Additional 

CalTeach-sponsored courses provide undergraduates with an opportunity 

to accumulate credits for an academic minor in science and mathematics 

education and/or to fulfill requirements toward earning a teaching 

credential on their campus. It is important to clarify that undergraduates 

can enroll in CalTeach courses as electives without completing a minor 

or credential. Enrollment in CalTeach courses has steadily increased 

since the program’s inception, and as of spring 2019, a total of more than 

17,000 undergraduates have participated in this program (University of 

California Office of the President, 2021). 

UC campuses also offer one of two types of TEPs. At most campuses, 

including five of the six campuses in this study, the TEPs are at the 

post-baccalaureate level. However, two UC campuses, including the 

sixth campus studied here, offer TEPs at the undergraduate level that 

are integrated with their CalTeach programs. Undergraduates pursuing 

a credential at these latter campuses first complete CalTeach courses 

to satisfy a minor in science and mathematics education and then 

continue to a final semester of apprentice teaching and seminars to earn 

a credential. The number of CalTeach graduates who have gone on to earn 

teaching credentials has continued to grow over the years (University of 

California Office of the President, 2021). In 2018–2019, more than 23% 

of all mathematics and science single-subject credentials in California 

were awarded to CalTeach alumni. 

As stated in the Introduction, this study was part of a larger research 

project called SMTRI, a collaboration among researchers and faculty 

from six of the nine UC campuses. Over 4 years, from 2016 to 2020, the 

SMTRI project collected various types of data from undergraduates, 

preservice teachers, practicing beginning teachers, and faculty affiliated 
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with the CalTeach and teacher education programs at each of the six 

SMTRI campuses. For this analysis, we used data collected from CalTeach 

undergraduate students and alumni.

Participants
There were different sets of participants for the survey and interview 

data collected. For the survey portion of the study, we collected data 

from undergraduate students enrolled in at least one of the CalTeach 

courses targeted for investigation during the 2017–2018 academic year. 

The following year, in 2018–2019, we collected survey data from a subset 

of these undergraduates who had since graduated and who were then 

considered CalTeach alumni. A total of 468 undergraduates participated 

in the first survey, and 76 of these undergraduates participated as alumni 

in the second survey. For the interview portion of the study, we collected 

data from CalTeach alumni who were enrolled as preservice teachers in 

TEPs at the six SMTRI UC campuses. These preservice teachers came 

from three different cohorts completing their credentials from 2016 to 

2019. A total of 104 CalTeach alumni participated as preservice teachers 

in these interviews. We note that the alumni who were interviewed were 

separate from the alumni who completed the survey. Demographic 

information about the survey and interview participants is shown in 

TABLES 1 and 2. 
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TABLE 1

Demographic Information for CalTeach Undergraduate and 
CalTeach Undergraduate Alumni Survey Participants

Demographic

Number of CalTeach 
Undergraduate Survey 
Participants (n = 468)

Number of CalTeach 
Alumni Survey 

Participants (n = 76)

Focus

Math focus 266 37

Science focus 202 38

Unknown 0 1

Campus

Campus 1 22 10

Campus 2 230 24

Campus 3 49 6

Campus 4 20 8

Campus 5 127 21

Campus 6 19 7

Unknown 1 0

Gender

Female 313 53

Male 152 21

Other 2 1

Declined to state 1 1

Racial/Ethnic Background

Asian/Asian American 148 28

Black/African American 1 0

Hispanic/Latinx 131 13

Multiracial/multiethnic 62 15

Other 12 1

Pacific Islander 1 0

White/European American 110 18

Declined to state 3 1

Languages

First language other than 
or in addition to English

190 22

First language English 268 52

Declined to state 10 2
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TABLE 2

Demographic Information for Preservice Teacher Interview 
Participants (Former CalTeach Undergraduates)

Demographic
Number of Participants 

(n = 104)

Credential

Math 51

Science 53

Campus

Campus 1 32

Campus 2 15

Campus 3 7

Campus 4 7

Campus 5 21

Campus 6 22

Gender

Female 62

Male 40

Declined to state 2

Racial/Ethnic Background

Asian/Asian American 25

Hispanic/Latinx 21

Multiracial/multiethnic 12

Other 3

Pacific Islander 1

White/European American 40

Declined to state 2

Languages

First language other than 
or in addition to English

33

First language English 70

Declined to state 1
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Data Collection

Survey Data 

To investigate how participating in a STEM teacher recruitment 

program influenced both undergraduates’ decisions to pursue or not 

pursue teaching and their self-reported understanding of teaching, we 

distributed a survey across the six SMTRI UC campuses to CalTeach 

undergraduates in the 2017–2018 academic year. To balance the differing 

sizes of the CalTeach programs across campuses with the solicitation of 

data from undergraduates with a range of experiences in CalTeach and 

with the need to ensure an acceptable survey response rate, each campus 

targeted a different number of CalTeach courses. Out of a total of 1,057 

undergraduates who attended these targeted CalTeach courses, 468 

completed the survey; our overall survey response rate was 44%. A total 

number of 1,659 undergraduates participated in the CalTeach program 

across the six SMTRI campuses during the 2017–2018 academic year. 

We then administered a follow-up survey in the spring (April-June) of 

2019 to all respondents of the undergraduate survey who had graduated 

by the end of the 2017–2018 academic year. Seventy-six of these 151 

CalTeach alumni responded to the follow-up survey; the response rate 

to this second survey was 50%. Both surveys were administered online, 

securely via Qualtrics. 

Both the undergraduate and alumni surveys included open- and closed-

ended items. Items were constructed using the guidelines, such as 

question-stem wording and scale length, provided in Dillman et al. 

(2009). The undergraduate survey included items about the following 

topics: (1) participants’ experiences with CalTeach (e.g., courses taken, 

nature of field placements, participation in other CalTeach activities); 

(2) their self-reported understanding of the teaching and learning of 

mathematics or science; (3) the impact of CalTeach on their career plans, 

skill development, and learning; and (4) their demographic information. 

The alumni survey included items about (1) participants’ current career 

path or plans and (2) the impact of CalTeach on their career plans and 
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interests. The undergraduate and alumni surveys are included as 

Appendices A and B. Note that, at the time of administration, the term 

English language learners was used instead of multilingual learners.

Interview Data 
To better understand how a STEM teacher recruitment program helped 

prepare credential candidates for teaching, we collected and analyzed 

interview data from preservice secondary science and mathematics 

teachers who had participated in CalTeach as undergraduates but who 

were now enrolled in TEPs at the six SMTRI UC campuses. Preservice 

teacher participants were interviewed toward the beginning and end of 

their TEPs (i.e., initial and follow-up interviews) using a semi-structured 

protocol (Brenner, 2006). We note that as part of the larger SMTRI 

study, we interviewed both preservice teachers who had participated 

in CalTeach as undergraduates and preservice teachers who had not 

participated in CalTeach. However, for this analysis, we focused on 

interviews from preservice teachers who had participated in CalTeach as 

undergraduates. In the initial interview, we asked preservice teachers who 

had participated in CalTeach the following question: How did CalTeach 

help prepare you for teaching? The responses to this question were the 

focus of our analysis. Although 116 preservice teachers in our sample 

participated in CalTeach as undergraduates, because of variations in 

implementation of the semi-structured interview protocol, only 104 

of them responded to the targeted question. We therefore collected 

interview data from the following numbers of preservice teachers who 

had participated in CalTeach as undergraduates: 33 in 2016–2017, 31 in 

2017–2018, and 40 in 2018–2019. These 104 participants constituted 

58% of the total 180 preservice teachers who participated in the larger 

SMTRI study from these six campuses over 3 years—and 25% of all 419 

preservice science and mathematics teachers enrolled in the credential 

programs at these campuses during that period. Interviews lasted 

approximately 1 hour and were audio recorded and transcribed. 
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Data Analysis 

Survey Analysis 

To answer our first research question, we quantitatively and qualitatively 

analyzed items from both the undergraduate and alumni surveys. For 

the undergraduate survey, we began by quantitatively analyzing items 

pertaining to the impact of CalTeach on participants’ career plans. We 

calculated percentages of responses for a subset of closed-ended items 

from this first survey. We compared participants’ decision to pursue or 

not pursue teaching by the number of education courses completed. 

Additionally, we conducted a chi-square test of independence in order to 

determine if there were any significant associations between the career 

plans of participants and five key variables of interest: participants’ self-

identified content discipline, gender, ethnicity, first language, and number 

of education courses taken. The chi-square test was interpreted with 

a Bonferroni correction to account for multiple comparisons. A power 

analysis for the chi-square test was conducted as well to determine 

the size of the sample necessary with a significance level of 0.05, the 

appropriate degrees of freedom and a power level of 0.8. For the alumni 

survey, we analyzed items pertaining to participants’ current career path 

and the impact of CalTeach on their career plans and interests. Again, we 

calculated percentages of responses for a subset of closed-ended items 

from this second survey.

Across both surveys, we also qualitatively analyzed open-ended items 

about CalTeach’s impact on career choices using an iterative process of 

inductive coding (Huckin, 2004; Kvale, 2009). To begin, for each open-

ended response, the first author of this chapter applied descriptive 

codes—words or short phrases that describe the topic of the text segment 

(Saldaña, 2016). These descriptive codes were determined from the data 

(i.e., were not a priori codes) and were refined over time. After the first 

round of coding was completed, the descriptive codes were reviewed for 

similarity and frequency and subsequently collapsed into fewer, more 

discrete codes. The first author then recoded the data using the final 
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set of descriptive codes (see Findings section for the final set), and the 

three coauthors checked the coding for accuracy; discrepancies were 

resolved through collective discussion. 

To answer our second research question about CalTeach undergraduate 

and alumni self-reported understanding of science or mathematics 

teaching, we quantitatively analyzed additional survey items. More 

specifically, we calculated percentages of responses for a subset of 

Likert-scale items from both the undergraduate and alumni surveys.

Interview Analysis
To answer our third research question, we qualitatively analyzed the 

interview transcript data from preservice teachers who had participated 

in CalTeach as undergraduates. We identified responses to the relevant 

interview question: How did CalTeach help prepare you for teaching? 

The team of four authors then coded these responses using the set of 

descriptive codes developed from the survey analysis as a provisional 

list to start the coding process (Saldaña, 2016). We iteratively refined 

this coding scheme by adding or removing codes. After this first round of 

coding was completed, we focused on the two most frequent codes (field 

experiences and coursework) and inductively developed subcodes to 

describe these topics in more detail, with 17 subcodes for field experiences 

and 14 subcodes for coursework. Again, researchers discussed and 

resolved discrepancies in codes as a collective. In the Findings, we 

present the most common subcodes for both field experiences and 

coursework. Our purpose in conducting this qualitative interview analysis 

was to delve more deeply into how the complex phenomenon of teacher 

recruitment prepared former CalTeach participants for teaching. 
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Findings

Our findings are organized by our three research questions. In the first 

Findings section, we examine how a STEM teacher recruitment program 

influenced participants’ decisions to pursue or not to pursue teaching. 

In the second section, we discuss how teacher recruitment shaped 

participants’ self-reported understanding of science and mathematics 

teaching, including their understanding of reform-based instruction and 

multilingual learners. In the third, we delve more deeply into the ways 

participants’ CalTeach courses and field experiences influenced both 

their decision to pursue teaching and their understanding of science 

and mathematics teaching.

Undergraduates’ and Alumni’s 
Decisions to Pursue Teaching
We analyzed items from both the undergraduate and alumni surveys to 

better understand how a STEM teacher recruitment program influenced 

respondents’ decisions to pursue or not pursue teaching as a career. We 

begin with findings from the undergraduate survey. As mentioned, a total 

of 468 CalTeach undergraduates completed the survey. From our analysis 

of closed-ended items, we found that 50% of survey respondents planned 

to pursue teaching as a career, 37% were unsure about pursuing teaching, 

and 13% did not plan to pursue teaching. We also found variation in 

undergraduates’ responses by the number of education courses taken: 

As one might expect, the percentage of undergraduates who stated 

they would not pursue teaching or who stated they were unsure about 

teaching as a career decreased as the number of education courses 

completed increased (see TABLE 3). Further, of the 234 respondents who 

planned to pursue a teaching career, approximately 63% intended to 

teach at the secondary level, 23% at the postsecondary level, and 11% 

at the elementary level. The remaining 4% were undecided. 
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TABLE 3

Undergraduates’ Plans to Pursue Teaching as a Career

Plan to Pursue Teaching? Number Percent

All Undergraduates

Yes 234 50

No 61 13

Unsure 173 37

Undergraduates With One Education Course

Yes 92 35

No 48 19

Unsure 119 46

Undergraduates With Two or Three Education Courses

Yes 63 60

No 8 8

Unsure 34 32

Undergraduates With Four or More Education Courses

Yes 79 76

No 5 5

Unsure 20 19

We next explored participants’ responses about pursuing or not pursuing 

teaching using a chi-square analysis. (Participants who were unsure 

about teaching as a career were excluded here.) TABLE 4 presents the raw 

data that were used for these comparisons. We found that the association 

between teacher career choice and content discipline (χ2 (1, n = 295) 

= .03, p > .05) was not significant. Similarly, the associations between 

teacher career choice and gender (χ2 (1, n = 294) = 0, p > .05) as well as 

ethnicity (χ2 (3, n = 285) = 1.97, p > .05) were not significant. However, 

there might be a relationship between teacher career choice and first 

language (χ2 (1, n = 293) = 5.90, p = .015). Although the relationship was 

not significant while considering our Bonferroni correction value of .01, 

our analysis suggests that teacher career choice and first language might 
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be dependent on one another, with participants whose first language 

was English being more likely to pursue teaching as a career. This initial 

analysis suggests the importance of further exploring how teacher career 

choice might be influenced by an individual’s first language. Lastly, 

there was a significant relationship between teacher career choice and 

the number of undergraduate education courses that a participant 

completed (χ2 (2, n = 295) = 30.74, p < .001). This result suggests that 

participants who decided to take more education courses were more 

likely to pursue teaching as a career choice. 

TABLE 4 

Raw Data Used for Chi-Square Comparisons 

Teaching

No Yes Total

Discipline Mathematics 33 132 165

Science 28 102 130

Gender Female 42 159 201

Male 19 74 93

Ethnicity Asian American 21 69 90

Latinx 16 68 84

Multiethnic 5 33 38

European American 13 60 73

Language English 27 145 172

Other 34 87 121

Number of Classes One 48 92 140

Two to Three 8 63 71

Four or More 5 79 84

Total 299 1163 1462

Note. Total samples for the individual variables vary, as some participants were not included 
in every analysis.
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We also qualitatively analyzed written responses to an open-ended survey 

item that asked respondents who planned to pursue teaching (n = 234) 

how participating in a STEM teacher recruitment program influenced 

their decision. We remind readers that, because the question was open-

ended, participants listed one to several ways they were influenced by 

CalTeach to pursue teaching. Because the question was broad, there 

was substantial variability in the responses given. Moreover, individual 

participants might have identified additional ways they were impacted 

by CalTeach if directly probed. TABLE 5 shows the qualitative codes 

with corresponding descriptions, example quotes from participants, 

and percentage of responses. Of the 234 respondents who planned to 

pursue teaching as a career, 41% reported that participating in CalTeach 

reinforced or strengthened their decision. Many of these respondents 

commented that they were already interested in teaching before CalTeach 

but participating in CalTeach solidified their interest in and desire to 

pursue teaching. The field experience component of the CalTeach 

program was a notable influence on respondents, as 31% commented 

that field experiences were helpful in shaping their decision to pursue 

teaching or that participating in CalTeach gave them insight into the 

realities of what a teaching career was like. In addition, respondents 

commented that CalTeach provided them with teaching tools or methods 

(6%), increased confidence or a sense of preparation to teach (5%), a 

pathway toward teaching (5%), or a sense of the power of teaching to 

make a difference (5%).
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TABLE 5

Qualitative Coding of Undergraduates’ Open-Ended Responses 
on How CalTeach Influenced Their Decisions to Pursue Teaching

Code Description Example Responses Percent 

Solidified Participant 
mentioned 
that CalTeach 
helped solidify, 
reinforce, confirm, 
strengthen, or 
increase their 
desire to pursue 
teaching as a 
career. 

“ Participating in CalTeach has made me 
more certain that I want to pursue a 
career as a teacher.”

“ In a way it solidified what I already knew. 
I had an inkling that I wanted to go into 
teaching, now I really know.”

41

Field 
experience/
insight

Participant 
mentioned the 
classroom-based 
field experiences 
as valuable or 
mentioned gaining 
insight on what a 
teaching career 
entails.

“ It exposed me to what it’s really like to be 
in the classroom.”

“ CalTeach has shown me what it’s like to 
be a teacher by showing me their point of 
view. As a result, it has showed how the 
teaching life is, and is an example of how 
life as a teacher is going to be.”

31

No response Participant left 
response field 
blank.

Not applicable. 10

Tools or 
methods

Participant 
mentioned learning 
tools or teaching 
methods through 
CalTeach.

“ It has given me tools for when I begin to 
teach.” 

“ It has opened my eyes to new methods.”

6

Confidence 
or sense of 
preparation

Participant 
mentioned gaining 
confidence or an 
increased sense 
of preparation 
to teach from 
CalTeach.

“ It has increased [my] confidence in my 
potential efficacy as a teacher.”

“ Participating in CalTeach has 
strengthened my confidence in 
becoming a future science teacher.”

5

continues next page
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Code Description Example Responses Percent 

Power of 
teaching

Participant 
mentioned 
gaining a sense 
of the power of 
teaching to make 
a difference or the 
rewarding nature of 
teaching.

“ Made me see all the things teaching has 
to offer and how rewarding it is.”

“ Teaching was never part of my career 
plan, but taking this course has made 
me realize the importance of equity 
in science education. The lack of 
representation of students of color in 
STEM majors at 4-year institutions is due 
in part because of the lack of support 
in math and science courses at the 
secondary level.”

5

Pathway to 
teaching

Participant 
mentioned that 
CalTeach provided 
them with help 
or resources to 
apply to credential 
programs or 
pursue teaching.

“ Helped me prepare and pass required 
tests and gain professional experience 
through professional development 
activities both within CalTeach and in 
outside professional settings.”

“ CalTeach was a huge factor in deciding to 
apply to the credential program. I came 
to them looking for more information and 
they helped me along every step of the 
way.”

5

Clarify levels Participant 
mentioned that 
CalTeach helped 
them clarify what 
grade levels they 
would like to teach.

“ It made me certain that I want to teach 
secondary because I currently help out 
kinder.”

“ It has increased my desire to teach at a 
secondary level rather than community 
college.”

4

General 
positive

Participant 
mentioned that 
CalTeach was a 
positive experience 
or gave a general 
statement about its 
influence on their 
career decision.

“ I think my experience was a positive 
one and I hope to impact students’ lives 
positively.”

“ Very influential.”

4

No influence Participant 
mentioned that 
CalTeach did not 
influence their 
decision to pursue 
teaching.

“ Hasn’t influenced my decision very 
much.”

“ Neither made me want to do it more or 
want to do it less.”

3

Note. Percentages were calculated as the number of responses that included each code 
out of the total number of respondents who indicated they planned to pursue teaching as a 
career (n = 234). Percentages do not sum to 100% because one to multiple codes could be 
included for each response. 
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Similarly, we qualitatively analyzed written responses to an open-ended 

survey item that asked undergraduate respondents who did not plan to 

pursue teaching (n = 61) how participating in a STEM teacher recruitment 

program influenced their decision. TABLE 6 shows the qualitative codes 

with corresponding descriptions, examples of participant responses, 

and percentage of responses. Of the 61 respondents who did not plan to 

pursue teaching as a career, 38% reported that participating in CalTeach 

helped them realize that a career in teaching was not aligned with their 

strengths or interests. However, 33% reported that participating in 

CalTeach did not influence their career decision—they already knew 

they did not want a teaching career and participating in CalTeach did 

not change that. Although these 61 respondents did not plan to pursue 

a teaching career, 16% noted that participating in CalTeach was still an 

enjoyable and informative experience, and 10% noted that their CalTeach 

experiences would be applicable to their intended careers. 

TABLE 6

Qualitative Coding of Undergraduates’ Open-Ended Responses on 
How CalTeach Influenced Their Decisions Not to Pursue Teaching

Code Description Example Responses Percent 

Not aligned 
with strengths 
or interests

Participant 
mentioned that 
CalTeach helped 
them realize 
teaching was 
not aligned with 
their strengths or 
interests.

“ I entered the program in hopes that it 
would help me decide if I wanted to pursue 
teaching. Being in a classroom helped me 
realize that I did not want to be doing that 
for the rest of my life.” 

“I’m too nice, I can’t discipline children.”

38

No influence Participant 
mentioned that 
CalTeach did not 
influence their 
decision not to 
pursue teaching; 
they already did 
not want a career 
in teaching.

“ It hasn’t really influenced my decision not 
to teach as a career.”

“ My career plans are to work in an animal 
clinic or hospital. I decided to pursue this 
career because animals are my main area 
of interest. CalTeach has not influenced 
my decision at all.”

33

continues next page
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Code Description Example Responses Percent 

Enjoyable/
informative

Participant 
mentioned that 
the CalTeach 
experience was 
enjoyable or 
informative.

“ It hasn’t changed my thought, but I got a 
good picture of how the school system is 
here in U.S. because I haven’t experienced 
K–12 here.”

“ CalTeach has given me the opportunity to 
work with students in a different capacity. 
Though it hasn’t swayed my decision one 
way or another, it has given me the chance 
to think about what my life would be like if I 
did decide to pursue teaching.”

16

Applicable to 
other careers

Participant 
mentioned that 
experiences 
gained through 
CalTeach could be 
applicable to other 
careers or their 
future.

“ Although I think knowing how to 
effectively teach others is important, I 
would not like to pursue it as my career. 
However, I am not averse to working as 
a tutor and using what I have learned in 
everyday life.”

“ I plan on going to medical school and be 
a family doctor. I believe that as a doctor 
I can still teach my patients about their 
health and the importance of maintaining 
a healthy lifestyle.”

10

No response Participant left 
response field 
blank.

Not applicable. 8

Negatives of 
teaching

Participant 
mentioned 
negative aspects 
of a teaching 
career, such as low 
pay or low respect.

“ Engineering is the career path that I will be 
pursuing. Teachers are not paid enough, 
[and there is] little flexibility or ability to 
be in control other than what you teach 
your class. Building and designing the 
next revolutionary thing and making 
a company out of it while making a 
significant amount of money is way more 
appealing.”

“ I wanna be in a field that makes good 
money.”

7

Note. Percentages were calculated as the number of responses that included each code out 
of the total number of respondents who indicated they did not plan to pursue teaching as a 
career (n = 61). Percentages do not sum to 100% because one to multiple codes could be 
included for each response. 
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Further, we conducted similar analyses of the alumni survey. As 

mentioned, 76 CalTeach alumni responded to this follow-up survey. 

Of these alumni respondents, 68% (n = 52) indicated that they were 

pursuing or planning to pursue teaching as a career, while 32% (n = 24) 

were not pursuing or planning to pursue teaching as a career. Indeed, 

34% of alumni respondents—approximately half of those who indicated 

they were pursuing or planning to pursue teaching—were either currently 

enrolled in or had already completed a teacher credential program. These 

same 76 participants had expressed similar responses about pursuing 

a career in teaching to those of undergraduates the previous year, if 

those who were unsure and those who were not planning to pursue 

teaching are put together: At that time, 65% (n = 49) were planning to 

pursue teaching; 25%, or n = 19, were unsure; and 9%, or n = 7, were 

not planning to pursue teaching. One respondent’s earlier decision, or 

1%, was unknown.

As with the undergraduate survey, we qualitatively analyzed written 

responses to an open-ended survey item that asked alumni respondents 

how participating in a STEM teacher recruitment program influenced 

their decision to pursue or not pursue teaching as a career. As shown 

in TABLE 7, similar to the results of the undergraduate survey, 54% of 

the 52 alumni respondents who were pursuing or planning to pursue 

a teaching career indicated that CalTeach solidified their decision to 

pursue teaching, and 31% noted the field experiences as being valuable. 

As shown in TABLE 8, of those who indicated they were not pursuing 

teaching as a career, 21% of the 24 alumni indicated that CalTeach 

helped them realize that teaching was not aligned with their strengths or 

interests. In addition, 38% of respondents who indicated they were not 

pursuing teaching as a career noted that CalTeach increased their overall 

interest in teaching or helped them consider teaching as something to 

pursue in the future; 29% noted the field experiences as helpful; and 

21% indicated CalTeach helped them pursue other careers in education, 

such as a clinical instructor in medicine, an educational policy maker, or 

an educational researcher. 
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TABLE 7

Qualitative Coding of Alumni’s Open-Ended Responses on 
How CalTeach Influenced Their Decisions to Pursue Teaching

Code Description Example Responses Percent 

Solidified Participant 
mentioned 
that CalTeach 
helped solidify, 
reinforce, confirm, 
strengthen, or 
increase their 
desire to pursue 
teaching as a 
career.

“ I had such a great experience with them 
that it made me want to pursue teaching.”

“ CalTeach solidified my decision to pursue 
teaching; I was unsure/mildly curious 
before taking my first CalTeach course.”

54

Field 
experience/
insight

Participant 
mentioned the 
classroom-based 
field experiences 
as valuable or 
mentioned gaining 
insight on what a 
teaching career 
entails.

“ It helped show me what teaching 
encompasses as a whole and that there 
are many things teachers consider all the 
time.”

“ The internship gave me insights into 
teaching and teachers’ work behind each 
lesson.” 

31

Pathway to 
teaching

Participant 
mentioned that 
CalTeach provided 
them with help 
or resources to 
apply to credential 
programs or 
pursue teaching.

“ I also was able to take CSET prep classes 
offered through SMI which helped me 
to pass the exams in a timely manner. 
Finally, I was matched with a peer mentor 
who helped me on my teaching journey.”

“ I knew I wanted to be a teacher before 
enrolling in CalTeach courses. However, 
I was happy about the services CalTeach 
provided to let me explore this further, as 
well as the CSET waivers.”

8

Tools or 
methods

Participant 
mentioned 
learning tools or 
teaching methods 
through CalTeach.

“ I got to learn lesson planning, creating 
assessments, classroom organization.”

“ It changed the way I thought about 
teaching mathematics.”

8

continues next page
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Code Description Example Responses Percent 

Confidence 
or sense of 
preparation

Participant 
mentioned gaining 
confidence or an 
increased sense 
of preparation 
to teach from 
CalTeach.

“ It helped me pursue a career related to 
education because it gave me confidence 
in the skills needed to teach. Teaching is 
a daunting task and I wouldn’t think I’d be 
able to do it if it wasn’t for the preparation 
CalTeach showed me.”

“ It gave me experience in the classroom 
which really showed me that I could 
handle working in a classroom with young 
students. Before the CalTeach program, 
I didn’t have confidence that I could 
manage a classroom. Now I know I do.”

6

Clarify levels Participant 
mentioned that 
CalTeach helped 
them clarify what 
grade levels they 
would like to teach.

“ Working with various age groups helped 
me decide what grade level I would be 
most interested in teaching. CalTeach 
also helped me discover what material I 
was most interested in teaching.”

“ I’ve always thought I wanted to teach 
chemistry at a CC, but CalTeach made me 
realize how much I love teaching in a high 
school setting. I now plan to get a single 
subject credential in science and teach 
chemistry at the high school level.”

4

General 
positive

Participant 
mentioned 
that CalTeach 
was a positive 
experience or 
gave a general 
statement about 
its influence 
on their career 
decision.

“ It was a fun and engaging experience.”

“ A lot.” 

4

No response Participant left 
response field 
blank.

Not applicable. 4

Note. Percentages were calculated as the number of responses that included each code out 
of the total number of respondents who indicated they were pursuing or planned to pursue 
teaching as a career (n = 52). Percentages do not sum to 100% because one to multiple 
codes could be included for each response. 
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TABLE 8

Qualitative Coding of Alumni’s Open-Ended Responses on 
How CalTeach Influenced Their Decisions Not to Pursue Teaching

Code Description Example Responses Percent 

Increased 
interest/
consider in 
future

Participant 
mentioned 
that CalTeach 
increased their 
interest in 
teaching or that 
they may consider 
teaching in the 
future.

“ My in-class experience through the 
program helped me realize that I am not 
quite ready to become a teacher. I am 
inspired, though, to hopefully revisit the 
idea of being a teacher later in life when 
I have the capacity to fully commit to an 
entire classroom full of students.”

“ I seriously considered teaching, and 
my experience at CalTeach definitely 
enhanced my desire to teach. However, 
during that same quarter, I received an 
acceptance to medical school and went 
with that career path instead.”

38

Field 
experience/
insight

Participant 
mentioned the 
classroom-based 
field experiences 
as valuable or 
mentioned gaining 
insight on what a 
teaching career 
entails.

“ I thought the part where we had to go 
intern at an elementary school was very 
rewarding and made me understand the 
teaching system.”

“ CalTeach gave me experience in the 
classroom and I know that it made me 
a better tutor, and those experiences 
helped me understand what it was really 
like to be a teacher in a public school. 
The reason I am not teaching is because 
I felt my passion lies with the non-profit 
org that I currently work with. I think 
that CalTeach prepared me to make that 
decision because it gave me a realistic 
picture of what it would look like to be a 
teacher.”

29

Not aligned 
with strengths 
or interests

Participant 
mentioned that 
CalTeach helped 
them realize 
teaching was 
not aligned with 
their strengths or 
interests.

“ It made me realize that I was not as 
passionate about teaching as my fellow 
classmates.”

“ It confirmed my decision to not 
participate in teaching. I don’t have the 
skills needed to be a great teacher and the 
courses helped me learn that.”

21

continues next page
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Code Description Example Responses Percent 

Other career in 
Education

Participant 
mentioned that 
CalTeach helped 
them pursue 
a career in 
education other 
than teaching.

“ CalTeach did not influence me to become 
a teacher, but it did influence me to 
pursue an academic career in education 
research. I hope to one day be working 
within the NeuroEd initiative at Stanford.”

“ Made me consider becoming a teacher 
much more seriously than I would have 
without participating, but more so 
interested me in education policy making, 
and getting involved in education on an 
institutional level.”

21

No influence Participant 
mentioned that 
CalTeach did not 
influence their 
decision not to 
pursue teaching; 
they already did 
not want a career 
in teaching.

“ It did not influence me at all.”

“ It’s a great program that really showcases 
the career of a teacher. However, it was 
not enough for me to change career plans 
as I always wanted to practice medicine.”

8

Note. Percentages were calculated as the number of responses that included each code 
out of the total number of respondents who indicated they were not pursuing or planning 
to pursue teaching as a career (n = 24). Percentages do not sum to 100% because one to 
multiple codes could be included for each response. 

To summarize, we found that participating in a STEM teacher recruitment 

program could solidify undergraduates’ decisions to pursue teaching as 

career. In particular, we found that the field experiences—opportunities 

that gave insight into what a teaching career was like—were influential 

in shaping undergraduates’ decisions to pursue teaching. We also found 

that participating in CalTeach could help undergraduates realize that 

teaching was not aligned with their strengths or interests, and thus, that 

a teaching career was not for them. We consider this just as valuable 

as confirming a desire to teach; we discuss this point further in our 

Discussion and Implications sections below. 



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 107

Impacts of an Undergraduate STEM Teacher Recruitment and Preparation 

Program on Prospective Teachers’ Aspirations and Understanding

Undergraduates’ and Alumni’s Understanding 
of Science or Mathematics Teaching
To examine how a STEM teacher recruitment program impacted 

respondents’ self-reported understanding of science and mathematics 

teaching, we analyzed a subset of Likert-scale items from the undergraduate 

and alumni surveys. Both surveys asked respondents to indicate how much 

they agreed or disagreed with the following four statements: (1) I am more 

informed about education issues in my community from participating in 

CalTeach. (2) I am more aware of the Next Generation Science Standards 

from participating in CalTeach. (3) I am more aware of the Common Core 

State Standards in Mathematics from participating in CalTeach. (4) I 

have a greater understanding of teaching English language learners from 

participating in CalTeach. The level of agreement with these statements 

was indicated using the following 5-point scale: strongly agree, agree, 

neutral, disagree, and strongly disagree. 

FIGURE 1 

Percentage of Undergraduate Respondents Who Agreed/Disagreed 
With Statements About How CalTeach Impacted Their 
Understanding of Science and Mathematics Teaching
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As shown in FIGURE 1, for the undergraduate CalTeach respondents, we 

found that over 70% agreed or strongly agreed that they were more 

informed about educational issues in their communities, more aware of 

the NGSS, and more aware of the CCSS-M from participating in CalTeach. 

However, only 58% agreed or strongly agreed that they had a greater 

understanding of multilingual learners (again, referred to as English 

language learners at the time of the survey) from participating in CalTeach.

FIGURE 2

Percentage of Alumni Respondents Who 
Agreed/Disagreed With Statements About How CalTeach 

Impacted Understanding of Science and Mathematics Teaching
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As shown in FIGURE 2, we found a similar pattern of responses in the 

alumni survey: Over 80% agreed or strongly agreed that they were 

more informed about educational issues in their communities, more 

aware of the NGSS, and more aware of the CCSS-M from participating in 

CalTeach. Slightly less agreed or strongly agreed that they had a greater 

understanding of multilingual learners. We note that, in the alumni survey, 

we added the following two items to this question set: (1) My awareness 
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of K–12 education political/social issues increased from participating 

in CalTeach. (2) I have a greater appreciation of K–12 teachers from 

participating in CalTeach. As also shown in FIGURE 2, most respondents 

agreed or strongly agreed that they had an increased awareness of K–12 

education political and social issues from participating in the teacher 

recruitment program, and respondents overwhelmingly gained a greater 

appreciation of K–12 teachers, with 88% strongly agreeing with that 

statement (see again Whang-Sayson et al., 2017, for related findings). 

Overall, although these self-reported items are limited, we found that 

respondents noted gaining more knowledge of educational issues and 

standards from participating in CalTeach. Fewer respondents reported 

gaining an understanding of multilingual learners, which is consistent with 

findings from a separate analysis of SMTRI data (see Moon et al., 2021). 

Preservice Teachers’ Preparation for Teaching
To further examine how STEM teacher recruitment programs contribute 

to teacher preparation, we analyzed interview data from CalTeach 

alumni who, at the time of the interviews, were enrolled in TEPs at the 

six participating SMTRI campuses. Since these alumni were enrolled in 

TEPs, they were actively pursuing teaching as a career. We used interview 

data from these preservice teachers to provide us with richer descriptions 

than the survey data—to gain better insight into how CalTeach helped 

prepare these preservice teachers for secondary science or mathematics 

teaching and how STEM teacher recruitment programs can effectively 

prepare future teachers. 

We analyzed preservice teacher participants’ responses to the following 

interview question: How did CalTeach help prepare you for teaching? 

Unsurprisingly, in approximately 90% of the interview responses, 

participants discussed how the field experience and/or coursework 

components of the CalTeach program contributed to their preparation. 

Through further examination of what participants discussed related to 

these two components, we found that participants discussed a wide 
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variety of ways that the field experiences and/or courses impacted their 

decision to teach and their self-reported understanding of science or 

mathematics teaching. Here, we present the themes most commonly 

discussed by preservice teacher participants.  

Regarding field experiences, participants most commonly discussed the 

following four themes: gaining exposure to different types of classes, 

grade levels, and educational contexts; gaining experience working with 

students; gaining a teacher’s perspective of classrooms; and gaining 

opportunities to practice teaching or to apply theory and methods. 

Participants also commonly discussed the role of field experiences in 

solidifying their decisions to pursue teaching as a career. 

To elaborate, 22 preservice teacher participants highlighted how they were 

exposed to different types of classes, grade levels, and/or educational 

contexts through their CalTeach field placements. For example, one 

participant noted, “I got to see elementary, middle, and high school, 

which was really exciting.” Another participant stated: 

Being four or five years removed from being in a high school 

environment, it was good to see some high schools. I think we 

went to middle schools and elementary schools as well. So, it 

had been a long time since I’d been in there. And it was really 

enlightening to see what was going on and new things. . . . 

I never went to a Montessori school, but I got to see a 

Montessori school. So it’s like, “Oh wow, I didn’t even know that 

these things existed.” [I] saw bilingual schools and got a good 

run of the gamut of all the different types of classrooms there 

were, so that was really, really important.

This participant was exposed to both a variety of grade levels and 

a variety of school contexts through their CalTeach experiences. As 

noted in the Study Context, CalTeach’s foundational course sequence is 

accompanied by field experiences of increasing teaching responsibility 

at different schools and grade levels, including elementary, middle, and 
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high school classrooms. Participants noted the importance of this variety 

of field placements offered through the recruitment program. 

A second common theme in preservice teacher participant responses 

about the field experience component of CalTeach was the opportunity 

to work with students. Twenty participants discussed the value of working 

with students through their field placements. For example, one preservice 

teacher noted the CalTeach field experience was an opportunity to work 

with multiple students in a classroom setting as opposed to working with 

students one-on-one in tutoring contexts:

I’d worked with students one-on-one, but never in a classroom, 

so that was really interesting. So with the CalTeach course, 

you work with really small groups, so [there are] like five or 

six students that you work with, which kind of helped me work 

with more than one person. And then that totally escalates 

when you’re in a classroom with like 35 students. 

Another participant described how their interactions with students 

improved as they progressed through a CalTeach field experience: 

I had [to] do a lot of hours at [school name] with [teacher 

name] and then I realized that it was really hard for me to try 

to talk to high schoolers. It was just something new to me. I 

thought I was being weird and everything. But I think coming 

back now [into a teacher education program], I think having 

experience in CalTeach really allowed me to get past that 

phase and just dive into teaching and thinking about what I’m 

doing. And talking to the students didn’t seem as much of a big 

deal or a scary thing to do.

As these examples illustrate, the field experiences were valuable 

introductory opportunities to interact and work with students in a 

classroom setting.
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Preservice teacher participants also commonly discussed how CalTeach 

field experiences allowed them to gain a teacher’s perspective of 

classrooms. Seventeen participants commented on seeing classrooms 

from beyond a student’s perspective and witnessing the behind-the-

scenes work of teaching. For example, one participant said: 

I remember the first time I went into my [course name] 

placement and it was the first time where I was in a room 

where I was like on the teacher’s side looking at the class 

versus on the student’s side looking at a class. And I remember 

that being a really cool, interesting experience for me and it 

was exciting that that could be my future.

Similarly, another participant stated: 

Getting to actually be in the classrooms and seeing what 

kinds of activities [teachers] do and actually what all goes into 

teaching [was helpful]. I felt like it prepared me a lot because, 

as a student in high school, you don’t really see all the behind-

the-scenes work that gets put into running a classroom. I think 

that experience of being in the class and seeing what goes 

on was really helpful to my decision to pursue teaching, or 

kind of helped me as a teacher as well as [in] the program I’m 

doing right now.

In short, participants noted the value of seeing classrooms from a 

teacher’s perspective as a CalTeach undergraduate, often for the first time. 

A fourth common theme from preservice teacher participants’ discussions 

of field experiences was the opportunities to practice teaching or 

to apply theory and methods covered in their CalTeach coursework. 

Fourteen preservice teacher participants discussed this theme. As one 

participant described: 

I think the most valuable learning experiences that I’ve gotten 

through CalTeach have just [been] me actually getting to step 
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inside a classroom. Trial by fire, I guess. Learning what works 

and what doesn’t work, slowly in my field placements, slowly 

getting more and more responsibility. The classes themselves 

are also really great, but as with any classes, they’re always 

on the theoretical side, so it’s nice to get part theory and then 

part trying it out.

Similarly, another preservice teacher participant said, “We would talk 

about math problems in the [CalTeach] class, and then some of the 

techniques that we would talk about, we were then able to practice it 

when we were doing the hours in the high school.” Participants were able 

to practice or apply what they learned in CalTeach coursework in their 

field placement classrooms. 

Finally, similar to our findings from the survey data, many preservice 

teacher participants mentioned that CalTeach helped solidify their 

decision to pursue a teaching career. Indeed, 20 of the 21 preservice 

teachers who spoke of this specifically mentioned the field experience 

component as playing a role in solidifying their decision to pursue 

teaching. For example, as one participant explained:

It made me really seriously consider it [teaching] as an option, 

because I had that practical experience, where I actually got 

to work in classrooms and kind of see science instruction. 

I mostly just took it [CalTeach] out of interest, but then it 

really just kind of increased my interest in the profession 

and in the area.

Another preservice teacher participant said, “Being in the classroom 

just inspired me again to want to become a teacher.” Experiences 

in real classrooms helped participants make the decision to pursue 

teaching as a career. 

Regarding the coursework component of CalTeach, preservice teacher 

participants most commonly discussed themes of learning about 

teaching methods or learning about theory. Twenty-two participants 
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discussed learning about teaching methods. They spoke of learning 

about teaching methods in general, or about specific methods and 

skills for teaching, such as facilitating discussions or lesson planning. 

For example, one preservice teacher participant commented generally 

on learning teaching methods through coursework and practicing those 

methods in the field placements: 

I thought that coming into CalTeach I was going to learn more 

like theoretical perspectives. But no, they actually teach the 

different methods, and that’s what I really like about CalTeach. 

That different methods are talked about during class, and then 

they give you the opportunity to actually go in the classroom 

and use those methods.

Another participant, when speaking of their CalTeach courses, said:

The types of assignments we did in there, like practicing 

writing a lesson plan, learning how to implement technology 

in the classroom with all the new resources that they have 

nowadays, and different strategies for using manipulatives and 

everything was really helpful because my experience in math 

as a student was very traditional, very direct instruction. There 

wasn’t a lot of Common-Core-based lessons or inquiry-based 

lessons or anything like that. 

This preservice mathematics teacher highlighted specific teaching 

methods and skills they learned through CalTeach coursework, such as 

planning lessons, implementing technology, and using manipulatives, 

and how these methods and skills contrasted with their own experiences 

as a mathematics student. 

In addition, 13 preservice participants discussed learning about theories 

of teaching and learning in their CalTeach coursework. For example, when 

asked how CalTeach helped prepare them for teaching, one preservice 

teacher replied, “One [way] is with theory. We’ve learned a lot of theory 

of pedagogy through our different courses.” Another preservice teacher 



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts 115

Impacts of an Undergraduate STEM Teacher Recruitment and Preparation 

Program on Prospective Teachers’ Aspirations and Understanding

commented, “[CalTeach] really sequenced nicely into showing me what 

being in a class is like every day, and then also an introduction to education 

theory.” A third preservice teacher similarly noted how CalTeach featured 

fieldwork in classrooms along with theory in coursework. They explained: 

CalTeach also teaches you a lot of the theory. It’s not just like, 

“Oh, this is how we do it,” and then you never actually get to do 

it. It’s also not just like, “Oh, go watch other people do it,” and 

then you never really learn what their thought process is. You 

get kind of both.

Beyond the value of field experiences, then, preservice teacher 

participants noted the value of learning teaching methods and theory 

through their CalTeach coursework. 

Although less common than the themes of teaching methods and theory, 

two additional themes related to their coursework were discussed by 

some preservice participants: learning about standards (the NGSS 

and/or CCSS-M) or learning about issues of equity. Nine preservice 

teacher participants commented on learning about current standards. 

For example, one participant described how their CalTeach program “had 

a quarter-long seminar on Common Core, so I got to learn the ins and 

outs of Common Core and how it’s being implemented in the classroom 

and what that means for teachers and students.” Another participant 

noted how learning about the NGSS through CalTeach gave them an 

advantage in their TEP. They said, “I was exposed to NGSS for the first 

time through CalTeach, which was really helpful because I’m a good step 

ahead of a lot of my [TEP] cohort with regard to NGSS simply because 

I had that experience.” 

Similarly, eight preservice teacher participants commented on 

learning about issues of equity in CalTeach courses. For example, one 

preservice teacher noted:

I really enjoyed my pedagogy classes, where we discussed race 

and socioeconomic status and underprivileged students, and 
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how we can better serve them. I felt that that was very thought 

provoking and it helped me realize how much inequity there is 

in the world, and it made me want to really bridge that gap.

Another preservice teacher commented:

[CalTeach] also showed me a lot about the different inequities 

in education and how to make a dent in helping with the 

inequities in the schools and the classrooms that we’re in. Also, 

just learning about the history of how the education system 

worked, which is pretty interesting too. It just led me to begin 

questioning the system that we have in education. 

For these undergraduates, CalTeach coursework was an important 

opportunity to learn about issues of equity in education and ways they 

might begin to address educational inequities in their own teaching. 

Discussion

Pursuing Teaching as a Career
In this study, we examined how an undergraduate STEM teacher 

recruitment and preparation program influenced participants’ decisions 

to pursue or not pursue a career in teaching. From our analysis of 

the undergraduate survey, we found that half of the undergraduate 

respondents did indeed plan to pursue teaching as a career. (Of the 

remaining undergraduates surveyed, 13% did not plan to teach and 37% 

were undecided.) From our qualitative analysis of open-ended items in 

both the undergraduate and alumni surveys, we found that CalTeach 

helped undergraduates who were interested in pursuing teaching as a 

career to solidify their decision to do so. As Swanson and Coddington 

(2016) found that participating in a STEM teacher recruitment program 

helped undergraduates develop stronger teacher identities, we found 
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such participation strengthened or confirmed some participants’ 

decisions to pursue a teaching career. Examining the (mis)connections 

between teacher identity development and decisions to pursue (or not 

pursue) teaching resulting from teacher recruitment programs is an 

interesting avenue for future research. 

We also found that the field experience component of the STEM 

teacher recruitment program was particularly influential in helping 

participants decide to pursue teaching. Our findings from both the 

survey and interview data suggest that a variety of field experiences in 

K–12 classrooms were impactful in helping undergraduates solidify their 

decision to pursue teaching. More specifically, participants in our study 

noted these field placements in actual K–12 classrooms were important 

for gaining exposure to various types of grade levels and school contexts, 

working with students in classrooms, gaining a teacher’s perspective of 

classrooms, and gaining opportunities to practice teaching. Whereas 

Morrell and Salomone (2017) and Worsham et al. (2014) found that field 

experiences in informal science education contexts were unsuccessful 

in recruiting STEM majors to teaching, we found the K–12 school-based 

field experiences associated with the CalTeach recruitment program to 

be an important factor in solidifying participants’ decisions to pursue 

teaching. As discussed under Study Context above, the CalTeach program 

is intentionally designed to include field experiences in a variety of K–12 

schools and grade levels in conjunction with university-based coursework. 

Further, from both the undergraduate and alumni surveys, we found that 

the STEM teacher recruitment program helped deepen participants’ 

understanding of and appreciation for teaching. A number of participants 

realized that a career in teaching was not aligned with their strengths 

or interests. We consider this just as valuable as confirming a desire to 

teach, as beginning STEM teachers often leave the profession after just 

a few years in classrooms (Fuller & Pendola, 2019; Ingersoll et al., 2014). 

In addition, a large number of CalTeach alumni—both those who intended 

to pursue teaching and those who did not—agreed that their awareness 
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of K–12 education political and social issues and their appreciation of 

K–12 teachers increased as a result of participating in CalTeach (see 

again Whang-Sayson et al., 2017). Both of these sets of findings are 

important, as they suggest undergraduate STEM teacher recruitment 

programs have effects beyond recruiting beginning teachers—that they 

can improve the retention of beginning teachers and the public support 

of these teachers as well.

Self-Reported Understanding of Science 
or Mathematics Teaching 
We also examined how the STEM teacher recruitment program impacted 

participants’ self-reported understanding of science or mathematics 

teaching. From our analysis of the survey data, we found that participants 

believed they gained more knowledge of the NGSS and CCSS-M from 

participating in CalTeach. Similarly, our findings from the interview 

analysis indicated that the teacher recruitment program, particularly 

its coursework, helped familiarize participants with current standards 

and thus helped prepare them for TEPs. Indeed, although CalTeach 

coursework was rarely brought up in the survey data, we found that those 

who went on to enroll in TEPs did consider the recruitment program’s 

coursework—in addition to their field experiences—influential to their 

preparation for teaching. 

However, our survey analysis indicated that the recruitment program 

had less of an impact on undergraduates’ understanding of teaching 

multilingual learners, which is consistent with findings from a separate 

analysis of SMTRI preservice teacher participants (see Moon et al., 

2021). In response to the increasing numbers of multilingual learners 

in science and mathematics classrooms, teacher education programs 

have begun to focus more intently on preparing their preservice teachers 

to effectively teach these disciplines and organize their science and 

mathematics content and language instruction around a comprehensive 

multilingual learner framework (Heineke & Giatsou, 2020; Lyon et al., 
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2016). Research is needed to determine how recruitment programs 

can more closely attend to multilingual learner instruction through field 

experiences and coursework. 

On a related note, a small number of preservice teacher participants 

shared that they learned about equity issues in their CalTeach courses. 

Because we did not probe these responses, we did not determine how 

these participants’ understanding of equity intersected (or did not 

intersect) with their understanding of teaching to the standards and/or 

teaching multilingual learners. Further, few studies we used to inform our 

research on STEM teacher recruitment examined prospective teachers’ 

learning about science or mathematics teaching through an equity lens. 

As such, research is needed to explore both how recruitment program 

participants understand teaching toward equity more specifically, and 

given our survey findings about multilingual learner instruction, how 

participants understand the relationship between equitable instruction 

and instruction for multilingual learners.

Finally, our qualitative analyses of data from the open-ended survey 

items and interviews yielded categories regarding the influence of STEM 

teacher recruitment on aspirations and preparation for teaching that can 

be used in future studies of STEM teacher recruitment programs. While 

other studies have tracked participant decisions to pursue teaching (e.g., 

Morrell & Salomone, 2017; Worsham et al., 2014), our study provides 

categories for future studies to examine how and why recruitment 

programs influence participants’ decisions to pursue teaching, such as 

solidifying their aspirations to teach, discovering that teaching is not 

aligned with their strengths or interests, gaining a sense of the power 

of teaching, or being exposed to specific teaching tools and methods. 
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Limitations

We identified several avenues of future research in our Discussion 

section; our study’s limitations suggest additional research directions 

as well. One limitation of our study was our survey response rate: Only 

44% of CalTeach undergraduates and 50% of CalTeach alumni invited 

to complete a survey did so. As such, we do not know in what ways the 

substantial number of those who declined to complete the surveys 

were similar to or different from those who decided to participate. As 

a second limitation, indeed because we collected most of our data 

from surveys, we did not have the opportunity to probe participants’ 

responses to questions. In general, we were unable to determine whether 

individual participants would have identified additional ways CalTeach 

influenced them if probed. More specifically, we were unable to explore 

why a number of undergraduates completed CalTeach courses when they 

had already decided to pursue a career other than teaching. As a third 

limitation, while we explored the responses of both undergraduates who 

were planning to pursue teaching and those who were not planning to 

pursue teaching, we did not analyze the responses of undergraduates 

who expressed uncertainty; how recruitment programs can better appeal 

to and persuade undergraduates who are undecided about teaching is 

important to consider. As a final limitation, from our power analysis, we 

determined that our current sample size for our chi-square analysis was 

smaller than the ideal size. However, for pragmatic purposes, our current 

sample was deemed appropriate for the claims we made. To repeat, 

these limitations serve as suggestions for future research on STEM 

teacher recruitment—from larger sample sizes to the inclusion of more 

interviews to deeper analysis of participants who express uncertainty 

about their career path. 
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Implications

Luft et al. (2011) called for STEM teacher recruitment programs that are 

strategic and comprehensive. In our Discussion and Limitations sections 

above, we discussed several directions for future research on recruitment 

to help meet these goals. Here, we focus on three possible implications 

to aid other STEM teacher recruitment programs in becoming more 

strategic and comprehensive. 

One implication expands on points made in our Discussion section: 

It provides a stronger argument for the formation of STEM teacher 

recruitment programs in the first place. STEM teacher recruitment 

programs can help undergraduates solidify their decisions to pursue 

or not to pursue teaching. Whether undergraduates decide to pursue 

or to not pursue teaching, either outcome is valuable, especially 

considering issues of teacher retention and the high number of STEM 

teachers who leave the profession within the first 5 years of teaching 

(Fuller & Pendola, 2019; Ingersoll et al., 2014). As we found in our 

study, many undergraduates affirmed their desire for a teaching career 

after participating in CalTeach. We also found a substantial number of 

undergraduates realized after participating in the CalTeach recruitment 

program that a career in teaching did not align with their personal 

strengths and interests; we argue that it is valuable to learn this early 

on, before even entering the profession. Further, we found that both 

those who were planning to pursue teaching and those who were not 

increased their appreciation for teachers as a result of their participation 

in the recruitment program. These findings argue for the importance of 

STEM teacher recruitment programs, demonstrating the potential these 

programs have in strengthening prospective teachers’ commitment to 

teaching, promoting teacher retention, and increasing the perceived 

value of teachers by the public. 
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Beyond strengthening the argument for STEM teacher recruitment 

programs, our study yields insights into effective components of these 

programs. Indeed, a second implication is that STEM teacher recruitment 

programs should carefully consider their inclusion and structure of field 

experiences. As we found, the field experience component of CalTeach 

was notable for participants’ decisions to pursue teaching and their 

preparation for teaching. The strategic format of offering multiple field 

placements in a variety of K–12 schools and grade levels in conjunction 

with university-based coursework was particularly impactful. This field 

experience format allowed participants opportunities to be exposed 

to a variety of classroom contexts and to gain experience working 

with students, a teacher’s perspective of classrooms, and the ability 

to practice teaching or apply theory and methods. Other recruitment 

programs should consider this structure for their field experience 

component. The additional field experiences in K–12 classrooms afforded 

by STEM teacher recruitment programs can have long-term impacts on 

STEM teacher retention. As Ingersoll et al. (2014) found, science and 

mathematics teachers with more practice teaching, observations of 

teaching, and feedback on their own teaching were less likely to leave 

the teaching profession after the first year. 

Our study also yields insights into areas that need improvement in 

STEM teacher recruitment programs like CalTeach. A third implication, 

then, is that recruitment programs need to consider how to better 

integrate instruction on the standards with instruction for culturally 

and linguistically diverse students. As we found, more participants 

reported an increased awareness of current standards than an increased 

understanding of teaching multilingual learners. Yet, teaching to the 

standards requires attention to language and literacy so that all students 

can excel in science and mathematics sense-making and learning 

(Bunch, 2013). As such, STEM teacher recruitment programs should 

view instruction about current standards as opportunities for instruction 

about language, literacy, and supporting multilingual learners as well. 
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Conclusion

Taken together, our findings from survey and interview data indicate 

that participation in a STEM teacher recruitment program is impactful. 

A substantial number of prospective and preservice teacher participants 

found their recruitment experiences useful both in deciding to pursue 

teaching and in understanding how to teach science or mathematics 

in reform-based ways. They emphasized that the recruitment 

program’s field experiences and, to a lesser extent, its coursework were 

instrumental in doing so. The recruitment program also helped other 

participants determine that teaching was not a good fit for them. Both 

sets of findings are important in promoting beginning STEM teacher 

retention: They add to the existing teacher education literature that 

has found field experiences and coursework in teacher preparation 

helpful in retaining beginning STEM teachers (Cochran-Smith et al., 

2011; Fuller & Pendola, 2019; Ingersoll et al., 2014). Said another way, 

the experiences and understandings prospective teachers gain from 

participation in a recruitment program can help them build the strong 

foundation they need to excel in the teacher preparation phase of the 

learning-to-teach continuum and beyond. Going forward, to ensure the 

foundation built includes a clear commitment to equity and diversity, 

STEM teacher recruitment programs should attend more closely to how 

field experiences and coursework can deepen prospective teachers’ 

understanding of reform-based instruction for culturally and linguistically 

diverse students, including multilingual learners (see again Bunch, 2013). 
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Appendix A:  
CalTeach Undergraduate Survey

Introduction
The survey is divided into 4 parts. It should take less than 30 minutes to 
complete. You may stop the survey at any time and return to it later by 
clicking on the link. 

[For UNIVERSITY 4 students only]

1. Are you an undergraduate science or mathematics major?

	■ Yes

	■ No

[If no, skip to question 39.]

Section 1: CalTeach Program Information
This first section asks about your CalTeach Program. 

2. What CalTeach activities are you or have you been involved with?
(Select all that apply.)

	■ Courses (e.g., STEM education courses, education courses) 

	■ Research experiences

	■ Summer trainings or summer internships

	■ Workshops/seminars

	■ Career counseling

	■ Other (please explain): 
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3. Which of the following courses have you taken or are currently taking?
(Select all that apply.)

[For UNIVERSITY 1 Students]

	■ UGIS 82—K–8 Teaching and Inquiry-Based Lesson Design in the 
Science and Mathematics Classroom

	■ EDUC 130—Knowing and Learning in Mathematics and Science

	■ EDUC 131—Classroom Interactions in Science and Mathematics: 
A Focus on Equity and Urban Schools

	■ UGIS 187—Project-Based Instruction

	■ HIST 138, 180 or 182—History of Science

	■ UGIS 188/189—Research Methods for Science and Math K–12 
Teachers 

[For UNIVERSITY 2 Students]

	■ EDU/GEL 81—MAST I: Learning in Science and Mathematics

	■ EDU/GEL 181—MAST II: Teaching in Science and Mathematics

	■ EDU/GEL 183—MAST III: Teaching High School Mathematics 
and Science

	■ GEL 185 A—Conceptual Integrated Science: The Physical World

	■ GEL 185 B—Conceptual Integrated Science: Earth System and 
Environmental Science

	■ GEL 186—Learning Assistant Program

[For UNIVERSITY 3 Students]

	■ EDUC 003—Imagining Teaching: Science/Mathematics Emphasis

	■ EDUC 004—Looking in Classrooms: Science/Mathematics 
Emphasis

	■ NASC 192—STEM Education Seminar

	■ EDUC 109—Education in a Diverse Society

	■ EDUC 110—Learning Theory and Psychology in Education

	■ EDUC 116—The Exceptional Child

	■ EDUC 174—Reading and Writing in the Content Areas

	■ EDUC 175 (formerly 177A)—Language Development in the 
Content Areas

	■ CaT3 Summer Institute
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[For UNIVERSITY 4 Students]

	■ MATH 87—Teaching Math: The Challenge 

	■ CHEM 87—Teaching Science: The Challenge 

	■ MATH 95/EDS 30—Introduction to Teaching Mathematics

	■ CHEM 96/EDS 31—Introduction to Teaching Science

	■ EDS 39—Practicum in Mathematics and Science Teaching/Learning 

	■ MATH 121A/EDS 121A—Foundations of Teaching and Learning 
Mathematics I

	■ MATH 121B/EDS 121B—Foundations of Teaching and Learning 
Mathematics II

	■ CHEM 187/EDS 122—Foundations of Teaching and Learning Science

	■ CHEM 188/EDS 123—Capstone Seminar in Science Education

	■ EDS 129A—Teaching and Learning: Secondary

	■ EDS 129B—Teaching and Learning: Secondary

	■ EDS 129C—Teaching and Learning: Secondary

[For UNIVERSITY 5 Students]

	■ ED 128—CalTeach, Elementary Mathematics Education

	■ ED 129—CalTeach, Elementary Science Education

	■ ED 130—CalTeach, Secondary Mathematics Education

	■ ED 131—CalTeach, Secondary Science Education

	■ CHEM 102—Teaching Chemistry at the High School/Junior 
High Level

	■ CHEM 193—Internship in Chemistry: SciTrek

	■ EEMB 182—Communicating Ocean Science

	■ EEMB 189/ENV S 191—Nature and Science Education Practicum

	■ ENV S 127B—Advanced Environmental Education and Practicum

	■ ENV S 166FP/ANTH 166FP/GEOG 171FP—Small-Scale Food 
Production

	■ MATH 181B/ED 135—Advanced Problem Solving in Mathematical, 
Historical and Pedagogical Contexts

	■ PHYS 260J—Physics Outreach
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[For UNIVERSITY 6 Students]

	■ EDUC 50B—CaT1 Math

	■ EDUC 50C—CaT1 Science

	■ EDUC 100A—CaT2 Combo

	■ EDUC 100B—CaT2 Math

	■ EDUC 100C—CaT2 Science

	■ EDUC 185L—CaT3 Combo

	■ EDUC 185B—Introduction to Mathematics Education

	■ EDUC 185C—Introduction to Teaching Science

	■ EDUC 197A—CaT Special Project

	■ EDUC 197B—CaT Special Project

	■ EDUC 197C—CaT Special Project

	■ PBS 101—Learning Assistant Pedagogy

4. List any other education courses you have taken or are currently taking. 

5. List each of your CalTeach field/practicum/internship placements and the 
type of school for each placement (e.g., charter school, middle school, high 
school).

6. What types of activities have you done during field/practicum/internship 
placements? 
(Select all that apply.)

	■ Observed teachers and students in classroom(s)

	■ Taught entire lesson(s)

	■ Taught part of lesson(s)

	■ Helped students during class

	■ Helped students during lunch or after school 

	■ Attended inservice professional development with classroom 
teacher 

	■ None of the above

	■ Other (please explain): 
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Section 2: The Teaching and Learning 
of Mathematics or Science
The fol lowing questions are about the teaching and learning of 
mathematics or science. 

7. Which discipline do you feel most prepared to answer questions about?
(Select one.)

	■ Mathematics teaching and learning

	■ Science teaching and learning

[ITEMS FOR MATHEMATICS]

8. Please mark the option that best describes how much you agree or disagree 
with each of the following statements about secondary (grades 6–12) 
students and student learning.

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

To understand mathematics concepts, 
secondary students need real, concrete, 
hands-on experiences. 

■ ■ ■ ■ ■

Students master and retain mathematics 
concepts most effectively when reading, 
writing, and talking are used in support of 
mathematics learning. 

■ ■ ■ ■ ■

Mathematics is learned best when it is 
connected to students’ everyday lives. ■ ■ ■ ■ ■

All students have some background 
knowledge in mathematics. ■ ■ ■ ■ ■

Reaching the correct solution is more 
important than making sense of problems 
and persevering in solving them.

■ ■ ■ ■ ■

Excelling in mathematics requires special 
abilities that only some people possess. ■ ■ ■ ■ ■

English language learners need to be able 
to read and write proficiently in English 
before being taught mathematics. 

■ ■ ■ ■ ■
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9. Please mark the option that best describes how much you agree or 
disagree with each of the following statements about effective secondary 
(grades 6–12) mathematics teaching.

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

Listening and responding to student ideas 
about mathematics should be a key focus 
in most mathematics lessons. 

■ ■ ■ ■ ■

Student discussions should be used 
sparingly, as they often lead to confusion 
and misunderstanding of mathematics 
concepts.

■ ■ ■ ■ ■

Common Core mathematics practices 
should be taught separately from 
mathematics content. 

■ ■ ■ ■ ■

It is better to cover more mathematics 
topics than to teach fewer topics in more 
depth.

■ ■ ■ ■ ■

Mathematics teachers should 
communicate the lesson’s learning 
goal(s) to students. 

■ ■ ■ ■ ■

Connecting mathematics instruction 
to students’ culture and communities 
will distract them from actually learning 
mathematics content. 

■ ■ ■ ■ ■

Mathematics teachers are to address 
students’ language development as 
well as their content understanding in 
mathematics lessons.

■ ■ ■ ■ ■

Mathematics teachers are responsible for 
teaching students both how to read and 
produce mathematics texts.

■ ■ ■ ■ ■
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10. Please mark the option that best describes how important you think it is for 
secondary (grades 6–12) mathematics teachers to do the following:

Very 
Important Important Neutral

Not 
Important

Very Not 
Important

Provide students with language 
supports (e.g., graphic organizers, 
sentence frames). 

■ ■ ■ ■ ■

Involve students in developing and 
using mathematical models. ■ ■ ■ ■ ■

Discourage students from 
critiquing their peers’ mathematical 
reasoning. 

■ ■ ■ ■ ■

Engage students in sustained 
discussions about mathematics 
topics. 

■ ■ ■ ■ ■

Help students understand how 
mathematics is used in their 
everyday life. 

■ ■ ■ ■ ■

Elicit students’ prior knowledge 
about mathematics concepts. ■ ■ ■ ■ ■

Involve students in reflecting on 
what they have learned during the 
lesson. 

■ ■ ■ ■ ■

Teach mathematics as objective 
and culture free. ■ ■ ■ ■ ■

Use multiple modalities (e.g., 
reading, writing, listening, and 
speaking) while teaching and 
assessing students.

■ ■ ■ ■ ■

Frame instruction around a big idea 
or puzzling phenomenon. ■ ■ ■ ■ ■
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11. Please mark the option that best describes how much you agree or disagree 
with each of the following statements about how well prepared you feel to 
teach mathematics.

 I feel well prepared to . . . 

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

implement Common Core State 
Standards for Mathematics. ■ ■ ■ ■ ■

teach an advanced mathematics course 
(e.g., honors, advanced placement). ■ ■ ■ ■ ■

integrate language and literacy in my 
mathematics teaching. ■ ■ ■ ■ ■

make mathematics relevant to my 
students. ■ ■ ■ ■ ■

involve students in constructing and 
critiquing mathematical arguments. ■ ■ ■ ■ ■

teach mathematics to English language 
learners. ■ ■ ■ ■ ■

find out about my students’ lives outside 
of school. ■ ■ ■ ■ ■
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[ITEMS FOR SCIENCE] 

12. Please mark the option that best describes how much you agree or disagree 
with each of the following statements about secondary (grades 6–12) 
students and student learning.

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

To understand science concepts, 
secondary students need real, concrete, 
hands-on experiences. 

■ ■ ■ ■ ■

Students master and retain science 
concepts most effectively when reading, 
writing, and talking are used in support of 
science learning. 

■ ■ ■ ■ ■

Science is learned best when it is 
connected to students’ everyday lives. ■ ■ ■ ■ ■

All students have some background 
knowledge in science. ■ ■ ■ ■ ■

Following investigation procedures is 
more important than asking testable 
questions and constructing explanations 
of phenomena.

■ ■ ■ ■ ■

Excelling in science requires special 
abilities that only some people possess. ■ ■ ■ ■ ■

English language learners need to be able 
to read and write proficiently in English 
before being taught science. 

■ ■ ■ ■ ■
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13. Please mark the option that best describes how much you agree or 
disagree with each of the following statements about effective secondary 
(grades 6–12) science teaching.

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

Listening and responding to student ideas 
about science should be a key focus in 
most science lessons. 

■ ■ ■ ■ ■

Student discussions should be used 
sparingly, as they often lead to confusion 
and misunderstanding of science 
concepts.

■ ■ ■ ■ ■

Science and engineering practices should 
be taught separately from content. ■ ■ ■ ■ ■

It is better to cover more science topics 
than to teach fewer topics in more depth. ■ ■ ■ ■ ■

Science teachers should communicate 
the lesson’s learning goal(s) to students. ■ ■ ■ ■ ■

Connecting science instruction to 
students’ culture and communities will 
distract them from actually learning 
science content. 

■ ■ ■ ■ ■

Science teachers are to address 
students’ language development as well 
as their content understanding in science 
lessons.

■ ■ ■ ■ ■

Science teachers are responsible for 
teaching students both how to read and 
how to produce science texts.

■ ■ ■ ■ ■
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14. Please mark the option that best describes how important you think it is for 
secondary (grades 6–12) science teachers to do the following:

Very 
Important Important Neutral

Not 
Important

Very Not 
Important

Provide students with language 
supports (e.g., graphic organizers, 
sentence frames). 

■ ■ ■ ■ ■

Involve students in developing and 
using scientific models. ■ ■ ■ ■ ■

Discourage students from 
critiquing their peers’ scientific 
reasoning. 

■ ■ ■ ■ ■

Engage students in sustained 
discussions about science topics. ■ ■ ■ ■ ■

Help students understand how 
science is used in their everyday 
life. 

■ ■ ■ ■ ■

Elicit students’ prior knowledge 
about science concepts. ■ ■ ■ ■ ■

Involve students in reflecting on 
what they have learned during the 
lesson. 

■ ■ ■ ■ ■

Teach science as objective and 
culture free. ■ ■ ■ ■ ■

Use multiple modalities (e.g., 
reading, writing, listening, and 
speaking) while teaching and 
assessing students.

■ ■ ■ ■ ■

Frame instruction around a big idea 
or puzzling phenomenon. ■ ■ ■ ■ ■
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15. Please mark the option that best describes how much you agree or disagree 
with how well prepared you feel to teach science.

 I feel well prepared to . . . 

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

implement the Next Generation Science 
Standards. ■ ■ ■ ■ ■

teach an advanced science course (e.g., 
honors, advanced placement). ■ ■ ■ ■ ■

integrate language and literacy in my 
science teaching. ■ ■ ■ ■ ■

make science relevant to my students. ■ ■ ■ ■ ■

involve students in constructing and 
critiquing scientific arguments. ■ ■ ■ ■ ■

teach science to English language 
learners. ■ ■ ■ ■ ■

find out about my students’ lives outside 
of school. ■ ■ ■ ■ ■
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Section 3: Impact of CalTeach Program

This set of questions asks about CalTeach’s impact on your career plans, 

skill development, and learning.

16. Do you plan to pursue teaching as a career?

	■ Yes 

	■ No

	■ Unsure

17. [If yes to 16] What grade levels do you hope to teach? 

	■ Elementary

	■ Secondary

	■ Higher education (postsecondary)

	■ Other: 

18. [If yes to 16] How has participating in CalTeach influenced your decision to 
pursue teaching as a career?

19. [If no to 16] What are your career plans instead of teaching? What are some 
reasons why you decided to pursue this career rather than teaching? 

20. [If no to 16] How has participating in CalTeach influenced your decision not 
to pursue teaching as a career?

21. If you do not pursue teaching as a career, how likely are you to be involved 
with other educational activities (e.g., outreach, museum education)? 

	■ Very likely

	■ Somewhat likely

	■ Neutral

	■ Somewhat unlikely

	■ Very unlikely

22. Have you applied or do you plan to apply to a teacher credential program?

	■ Yes 

	■ No

	■ Unsure
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23. [If yes to 22] To which teacher credential program(s) have you applied or 
do you plan to apply?

24. Have you applied or do you plan to apply to programs that offer an alternative 
route to teaching (e.g., Teach for America)?

	■ Yes 

	■ No

	■ Unsure

25. [If yes to 24] To which alternative programs have you applied or do you plan 
to apply? 

26. Please mark the option that best describes how much you agree or disagree 
with each of the following statements.

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

I am more informed about education 
issues in my community from 
participating in CalTeach.

■ ■ ■ ■ ■

I am more likely to stick with my major 
because of participating in CalTeach. ■ ■ ■ ■ ■

I am more aware of the Next Generation 
Science Standards from participating in 
CalTeach.

■ ■ ■ ■ ■

I am more aware of the Common Core 
State Standards for Mathematics from 
participating in CalTeach.

■ ■ ■ ■ ■

I have a greater understanding of 
teaching English language learners from 
participating in CalTeach.

■ ■ ■ ■ ■

27. Has participating in CalTeach changed the way you learn in your other STEM 
classes? If so, how? 
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Section 4: Demographic Information
This final set of questions asks about your academic preparation and 
personal background. 

28. What is your undergraduate major(s)? 

29. What is your undergraduate minor(s), if any?

30. Are you a community college transfer student?

	■ Yes 

	■ No

31. What year are you at the university? What quarter/semester and year will 
you graduate?

32. Using the visual above, how would you best describe your socioeconomic 
status growing up? (Select one.)

	■ Lower class

	■ Working class

	■ Lower middle class 

	■ Upper middle class

	■ Upper class (e.g., CEOs, politicians)
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33. How would you best describe the community where you completed most 
of your secondary (grades 6–12) schooling? (Select one.)

	■ Urban/city 

	■ Suburban 

	■ Town 

	■ Rural

	■ Other (please specify):

34. How would you best describe the population of the community in which you 
completed most of your secondary (grades 6–12) schooling? (Select one.)

	■ Varied cultural and racial backgrounds

	■ Predominantly people of color

	■ Predominantly people who are White/European American 

35. How would you best describe the population of students in the classes you 
took for most of your secondary (grades 6-12) schooling? (Select one.)

	■ Students of varied cultural and racial backgrounds

	■ Predominantly students of color

	■ Predominantly White/European American students 

36. What is your gender?

	■ Male

	■ Female

	■ Other (please specify): 

37. What is your racial/ethnic background? (Check all that apply.)

	■ Asian/Asian American 

	■ Black/African American 

	■ Hispanic or Latina/o

	■ Native American/American Indian or Alaskan Native

	■ Pacific Islander

	■ White/European American

	■ Multiracial (please specify): 

	■ Other (please specify): 

38. What is your first language? 



Research In Practice: Preparing and Retaining K–12 STEM Teachers in High-Need School Districts144

Impacts of an Undergraduate STEM Teacher Recruitment and Preparation 

Program on Prospective Teachers’ Aspirations and Understanding

39. Do you speak a language other than English?

	■ No

	■ Yes 

[If yes, please list the language(s) below and your proficiency level 
(e.g., beginning, intermediate, advanced, fluent).] 

40. This survey has been distributed in other CalTeach classes. Do you remember 
taking this survey before? If yes, in what class(es)?

	■ No

	■ Yes 

41. Please discuss anything else you would like to share about your experiences 
in CalTeach (MAST or SMI).

42. What is your permanent email address? (so we may contact you in the future 
for a follow-up survey)

43. [Only for UNIVERSITY 4 students who chose “no” for question 1.]

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

To understand concepts, secondary 
students need real, concrete, hands-on 
experiences. 

■ ■ ■ ■ ■

Students master and retain concepts 
most effectively when reading, writing, 
and talking are used in support of 
learning. 

■ ■ ■ ■ ■

Listening and responding to student 
ideas should be a key focus in most 
lessons. 

■ ■ ■ ■ ■

Student discussions should be used 
sparingly, as they often lead to confusion 
and misunderstanding of concepts.

■ ■ ■ ■ ■

It is better to cover more topics than to 
teach fewer topics in more depth. ■ ■ ■ ■ ■

Teachers should communicate the 
lesson’s learning goal(s) to students. ■ ■ ■ ■ ■

continues next page
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Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

Connecting instruction to students’ 
culture and communities will distract 
them from actually learning content. 

■ ■ ■ ■ ■

All teachers are to address students’ 
language development as well as their 
content understanding.

■ ■ ■ ■ ■

Teachers should provide students 
with language supports (e.g., graphic 
organizers, sentence frames). 

■ ■ ■ ■ ■

Teachers should help students 
understand how a subject is used in their 
everyday life. 

■ ■ ■ ■ ■

Teachers should elicit students’ prior 
knowledge about concepts. ■ ■ ■ ■ ■

Teachers should involve students in 
reflecting on what they have learned 
during the lesson. 

■ ■ ■ ■ ■

Teachers should use multiple modalities 
(e.g., reading, writing, listening, and 
speaking) while teaching and assessing 
students.

■ ■ ■ ■ ■
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Appendix B:  
CalTeach Alumni Survey

Section 1: Career Path
The following questions ask about your current career path/plans. 

1.  Are you currently teaching, pursuing teaching as a career or planning to 
pursue teaching as a career?

	■ Yes

	■ No

[If no to question 1, skip to 8.]

2.  Are you currently enrolled in a teacher credential program?

	■ Yes

	■ No

[If yes to 2] What credential program are you enrolled in (what institution or 
program)? 

3.  Do you have a teaching credential, or have you completed a teacher 
credential program?

	■ Yes

	■ No

[If yes to 3] Where did you complete your credential program (what institution 
or program)?

4.  Did you complete or are you enrolled in an alternative teaching certification 
program (e.g., Teach for America, AmeriCorps)?

	■ Yes

	■ No

[If yes to 4] What alternative certification program did you complete/are you 
enrolled in?

5.  Are you currently teaching in a private school without a credential or 
certification?

	■ Yes

	■ No
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6.  Which of following best describes your current teaching situation? (Pick one.)

	■ I am teaching in a K–12 school.

	■ I am teaching in a K–12 school and my teaching is associated with a 
teacher preparation program

	■ I am a student teacher or intern teacher. 

	■ I am teaching but not in a K–12 school (please explain):

	■ I am not teaching, but I work in education (please explain): 

	■ I am not teaching or working in education.

 [If a or b for 6] Where are you currently teaching? 

Name of school(s): 

City, state, country:  

What grade levels and/or subjects are you teaching?

7.  Do you think you will be teaching in (rate each one):

Likely Unlikely Don’t Know

1 year? ■ ■ ■

2 years? ■ ■ ■

5 years? ■ ■ ■

10 years? ■ ■ ■

8.  [If no to question 1] What is your current career path?
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Section 2: Impact of CalTeach Program
The following questions ask about CalTeach’s impact on your career 
plans and interests.

9.  In which CalTeach program did you participate?

	■ UC Berkeley 

	■ UC Davis (MAST program)

	■ UC Riverside (SMI program)

	■ UC San Diego 

	■ UC Santa Barbara (mathematics or science education minor)

	■ UC Santa Cruz 

10. How did participating in CalTeach influence your decision to pursue or not 
to pursue teaching as a career?

11. Did participating in CalTeach help inform and shape your career plans?

	■ Yes

	■ No
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12.  Please mark the option that best describes how much you agree or disagree 
with each of the following statements.

Strongly 
Agree

Somewhat 
Agree

Neither 
Agree nor 
Disagree

Somewhat 
Disagree

Strongly 
Disagree

I am more informed about 
education issues in my community 
from participating in CalTeach.

■ ■ ■ ■ ■

My awareness of K–12 education 
political/social issues increased 
from participating in CalTeach.

■ ■ ■ ■ ■

I have a greater appreciation of 
K–12 teachers from participating in 
CalTeach.

■ ■ ■ ■ ■

I am more aware of the Common 
Core State Standards for 
Mathematics from participating in 
CalTeach.

■ ■ ■ ■ ■

I am more aware of the Next 
Generation Science Standards 
from participating in CalTeach.

■ ■ ■ ■ ■

I have a greater understanding of 
teaching English language learners 
from participating in CalTeach.

■ ■ ■ ■ ■

13. [If no to question 1] Please mark the option that best describes how much 
you agree or disagree with each of the following statements.

Strongly 
Agree

Somewhat 
Agree

Neither 
Agree nor 
Disagree

Somewhat 
Disagree

Strongly 
Disagree

I am more likely to volunteer in 
a school from participating in 
CalTeach.

■ ■ ■ ■ ■

I am more likely to participate in an 
education outreach program from 
participating in CalTeach.

■ ■ ■ ■ ■

I am more likely to encourage 
education outreach in the 
workplace from participating in 
CalTeach.

■ ■ ■ ■ ■
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