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ABSTRACT OF THE DISSERTATION 

 
The Realities and Possibilities of Fast-Tracked Teacher Preparation: A Longitudinal Case Study 

of Alternatively Certified Teachers’ Learning and Instruction 
 

By 
 

Doron Zinger 
 

Doctor of Philosophy in Education 
 

 University of California, Irvine, 2018 
 

Assistant Professor Hosun Kang, Chair 
 
Alternative teacher credentialing programs (ATCPs) have grown over the last two decades to 

address persistent staffing shortages in high-need schools. Today, nearly a quarter of new 

teachers are prepared though these programs. Nonetheless, there are few studies that examine 

teacher candidates’ learning as facilitated by these programs, or their early career instruction. 

This two-study dissertation longitudinally examines the learning and teaching experiences of 

four science teacher candidates as they prepared for and taught in high-need urban schools. 

Employing a qualitative multiple-case study approach, the first study investigates: (a) the type 

and nature of learning experiences provided by a practice-based summer teaching program as 

part of an alternative certification program; and (b) four science teacher candidates’ learning 

through the five-week summer program. Data sources included field notes and audio recordings 

from 18 days of observation, interviews, and instructional artifacts. Findings indicated that 

candidates experienced the program as: (a) learners of teaching; (b) instructional planners; (c) 

practitioners of teaching; and (d) reflective teachers. All candidates took up classroom 

management and routinization tools, and shifted from direct instruction to more activity-based 
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instruction. Some candidates took up additional tools.  The second study followed the teacher 

candidates into their own first year classrooms as they became teachers of record and 

investigated: (a) the nature of the instructional settings of these first year ATCP graduates; and 

(b) the nature of science instruction of the ATCP graduates in their first year teaching, focusing 

on the instructional tools they used. Data sources included classroom observations, interviews, 

and instructional artifacts. We found that more constraining, high-need school conditions 

derailed two of the teacher candidates from teaching science. Additionally, teacher candidates’ 

instruction focused on maintaining an orderly and organized classroom through routinization. 

Tools used for establishing routines and order originated in the teacher candidates’ preparation 

program, with more successful cases taking-up additional tools as they worked to routinize their 

classrooms. These studies raise questions about the instructional expectations of high-need 

schools and the preparation programs that work to meet these expectations. Specifically, the 

overwhelming focus on classroom management and order were at odds with the expectations for 

student scientific sense-making advocated for by researchers and educational standards.  

 

 



 
 

1 
 

CHAPTER 1 

Introduction 

 This dissertation longitudinally examines the experiences, learning, and first year 

instruction of four alternative teacher certification program (ATCP) candidates as they prepared 

to teach and taught in high-need urban schools. The dissertation is comprised of two studies. The 

first study examined the experiences and learning of teacher candidates during a five-week long, 

practice-based summer lab school (SLS) program, which is the central practical experience the 

candidates receive prior to entering their own classrooms. The second study followed these 

teacher candidates once they became teachers of record in their first year of instruction in their 

own classrooms.  

Instruction in Urban Settings 

This dissertation is motivated by the desire to address the inequitable nature of 

educational opportunities in urban settings. New instructional standards, such as the Next 

Generation Science Standards (NGSS), call for instruction that supports students’ meaningful 

engagement in learning that is connected to the world and communities in which they live 

(NGSS Lead States, 2013). However, gross instructional inequities exist in urban schools (Kozol, 

1991; Lleras, 2008), where many students, mostly of color and from low-socioeconomic (SES) 

backgrounds, do not experience instruction as their more affluent, primarily white, suburban 

peers do (KewalRamani, Gilbertson, Fox, & Provasnik, 2007; Prime & Miranda, 2006). 

Policymakers have moved to address these inequities through legislation (e.g., No Child Left 

Behind; NCLB); however, despite decades of efforts, inequities persist for urban students 

(Darling-Hammond, 2010), highlighting the complexity of the numerous factors contributing to 

these inequities. 
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Teaching as Central to Student Learning 

This dissertation focuses on teachers because of the central role they play in student 

learning. Numerous studies highlight that the quality of classroom instruction is contingent on 

the instructors who teach students critical role teachers play in the provision of high quality 

instruction (Darling-Hammond, 2010; Darling-Hammond & Berry, 2006; Valli, Croninger, & 

Buese, 2012). Nonetheless, teaching is a complex endeavor influenced by many factors beyond 

the teacher and student, including federal and local policy pressures, school-level affordances 

and constraints, and classroom resources (Finnigan & Gross, 2007; Johnson, 2006; Valli et al., 

2012). These external factors can be particularly influential in under-resourced, low-performing, 

high-need urban classrooms (Diamond & Spillane, 2004). 

Teacher Staffing Challenges in Urban Schools 

Teacher staffing is an ongoing challenge in urban schools that contributes to instructional 

inequities. Nationally, teacher turnover rates are roughly 50% over five years (Ingerson & 

Merrill, 2012). In any given year, 200,000 or more teachers leave the profession, at a cost of as 

much as two billion dollars to the educational system. In urban settings, turnover problems are 

more acute, where turnover rates can exceed 50% in a single year, and in some cases, exceed 

80% over five years (Oakland Unified School District, 2018). Furthermore, white teachers tend 

to gravitate toward higher performing schools, away from urban areas (Sass, Flores, Claeys, & 

Pérez, 2012). This means that fewer teachers are interested in working in urban settings, 

perpetuating teacher shortages and contributing to the “high-need” nature of these schools 

(Anderson & Stillman, 2013). Ultimately, this means that fewer qualified teachers enter and 

more leave urban than suburban schools, creating both financial and sociocultural stresses for 

urban schools (Darling-Hammond, 2010).  
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Financially, the cost of teacher turnover in urban districts is high, topping $20,000 per 

teacher and costing individual districts tens of millions of dollars (Barnes, Crowe, & Schaefer, 

2007). These high costs, coupled with higher turnover rates and already limited financial 

resources, further constrain under-resourced urban schools (Darling-Hammond, 2010). The very 

conditions of urban schools that drive this high turnover, including large class sizes and lack of 

materials, are not likely to be mitigated without larger policy changes (Loeb, Darling-Hammond, 

& Luczak, 2005).   

Beyond finances, studies report that turnover has a negative effect on students, both 

academically and socio-emotionally (Watlington, Shockley, Guglielmino, & Felsher, 2010). In 

urban districts, especially those serving larger proportions of low-achieving students of color, the 

negative effects of turnover are particularly detrimental to student academic outcomes (Ronfeldt, 

Loeb, & Wyckoff, 2013). Furthermore, teachers with poor student academic outcomes are more 

likely to leave their school, exacerbating already concerning turnover issues (Boyd, Lankford, 

Loeb, Ronfeldt, & Wyckoff, 2010).  

Policy Approaches to Urban Teacher Shortages 

A number of research and policy approaches have been taken to promote high-quality 

instruction in urban schools. Approaches to improve student outcomes have included addressing 

school leadership in urban settings, as leadership has a significant indirect impact on student 

learning, as well as on teacher retention (Grissom & Loeb, 2011; Grissom, 2011). Professional 

development for in-service teachers has additionally been targeted as a way of improving 

instruction in urban settings (Moscovici, 2009). A number of federal and state policies have 

moved to shift more financial resources to urban schools serving large proportions of English 

language learners and students from low-SES backgrounds (e.g. NCLB and Local Control 
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Funding Formula in California). Efforts have also extended to improve teacher recruitment and 

preparation. 

In order to better position teacher candidates for success in urban schools, efforts have 

included specialized, urban-specific preparation programs to familiarize candidates with the 

communities, schools, and students they will teach (Matsko & Hammerness, 2014). Residency 

programs, where teacher candidates are apprenticed in a master teacher’s classroom as teacher 

assistants for a year prior to entering their own classrooms, have also been developed to give 

teacher candidates more contextualized and practical experience before they become the teacher 

of record (Solomon & Link, 2009). One additional approach taken to address the staffing and 

instructional challenges in urban schools has been the use of alternative teacher certification 

programs (ATCPs), where teacher candidates are fast-tracked into the classroom before or as 

they complete their teacher certification program coursework (Humphrey, Wechsler, & Hough, 

2008; Zeichner & Schulte, 2001). 

Alternative Teacher Certification Programs 

In this project, I focus on one such alternative teacher certification program (ATCP): a 

partnership between a university and a local school district designed to address the instructional 

challenges in STEM in a highly racialized urban setting. I examine an ATCP because of the 

sustainable nature of ATCPs as well as stated goals of these programs. Unlike residency 

programs, which are costly and often grant-funded, and unlike traditional programs, which can 

be financially inaccessible for non-traditional candidates of color, ATCPs provide low-barrier 

entries into teaching for non-traditional candidates of color (Woods, 2016). Many of the goals of 

ATCPs are designed to address the documented challenges of instruction in urban schools, such 

as the general shortage of teachers, lack of culturally diverse and high-quality teachers, and high 
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turnover rates. The goals of ATCPs include lowering barriers into the teaching profession, 

stabilizing instruction in urban classrooms, and providing teacher candidates with practical 

experience (Zinger & Normore, 2016). 

ATCPs emerged in the late 1980’s to address teacher shortages in high-need subjects 

such as math and science and in high-need areas such as urban and outlying rural schools 

(Zeichner & Schulte, 2001). Beginning in 2000, federal educational policies started to play a 

larger role in ATCPs and drove much of their expansion (Redding & Smith, 2016). The 

emergence of ATCPs shifted the teacher credentialing landscape, which was dominated by 

traditional university programs, where teacher candidates completed credentialing coursework 

prior to entering their own classrooms (Zeichner & Bier, 2015). Alternative certification 

programs have also expanded and changed significantly over the past 20 years and now exist in 

nearly every state (Walsh & Jacobs, 2007).  

The “highly qualified” provision of NCLB has continuously shaped the requirements of 

ATCPs. Specifically, teachers with limited qualifications (such as just a college degree) could 

have easily entered the high-need urban classroom prior to 2000, when NCLB became law. After 

2000, however, teachers needed to meet additional criteria to become “highly qualified.” 

NCLB’s requirements led to a reduction from 14% in 2000 to 1% in 2012 of uncertified teachers 

acting as teachers of record in classrooms (Redding & Smith, 2016). Nonetheless, the “highly 

qualified” criterion is often up for interpretation by states, leading to a great deal of variation in 

preparation requirements. In states where credentialing is highly regulated, such as New York 

and California, alternative certification programs tend to look fairly similar to traditional 

programs, with the exception of providing early entry into the classroom (Grossman & 

McDonald, 2008).  
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I focus on the key clinical component of the program, a practice-based Summer Lab 

School (SLS) where teacher candidates gain classroom experience under close supervision from 

lead teachers prior to entering their own classrooms. I focus on the lab school for the following 

reasons: 1) Whereas in most ATCPs, instruction design is driven from the top down, the 

instruction design of the SLS is driven by teachers from the bottom up. That is, in most 

programs, either the partner university or an outside administrator designs the program and 

develops curriculum; however, in the SLS, the lead teachers who delivered the program 

developed the curriculum and instruction. This presents a unique approach to preparing teachers 

that has shown promise in providing students and teacher candidates with authentic learning 

experiences; and 2) The SLS provides teacher candidates with the opportunity to gain four weeks 

of standards-aligned practical classroom experience and feedback in a low-stakes, real-world 

classroom environment prior to entering their own classroom as part of an ATCP.  

I employ a qualitative exploratory case study approach (Yin, 2013) in this project. This 

approach allows me to build thick and rich descriptive cases of the SLS. A case study approach 

is helpful in addressing how and why types of questions about the setting of the SLS and its 

participants. Though there are limitations to generalizability when using this approach, my 

explicit goal here is to shed light on the complexities, mechanisms, participant experiences, and 

their development of practices and discourses in the SLS.  

Theoretically, I take a situative approach to learning, where learning is understood to take 

place in activity systems and is manifested in the discourses and practices of participants 

(Greeno, 2011). Although the two studies in this project take on varying conceptual frameworks, 

they all fall under the case study approach and situative learning perspective. Situatively, the 

SLS and interactions within the SLS are as part of an intact activity system (Greeno, 2011). That 
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is, the SLS is a setting designed for learning, and learning is made visible through practices and 

discourses taken up by participants. Changes in the ways individuals participate in an activity 

system, through discourses and practices, is indicative of what they are learning in that setting 

and how they become members of that community (Lave & Wenger, 1991).  

 It is not the goal of this project to compare this program to other ATCPs or to traditional 

credentialing programs, nor to generate claims about a “best” approach to preparing teachers for 

urban classrooms or elsewhere. Instead, it is my goal to shed light on one potentially promising 

approach to addressing inequitable instruction in urban classrooms. 

Overview of the Studies 

 Study 1.  This chapter investigated the experiences and learning of four secondary 

science teacher candidates as they completed the five-week SLS, which is the central practical 

experience of an ATCP. The ATCP studied has a history of high persistence rates for graduates 

in high-need urban schools. The current study focuses on: understanding (a) the persistent 

instructional problems of practices attended to by program educators; and (b) candidates’ taking-

up of instructional tools and strategies. Eighteen days of observations totaling approximately 90 

hours, 20 interviews with teacher candidates and program leadership, and instructional artifacts 

were the primary sources of data for the study. The findings showed that program educators 

attended to problems relevant to classroom management and enlisting student participation, 

whereas issues relevant to guiding student thinking through the representation of curriculum 

were attended to at a minimal level. The program used a productive approach in facilitating 

candidates’ take-up of management and student participation tools. The same approach may be 

used for addressing other persistent problems of practice. Nonetheless, the overwhelming focus 

on classroom management reflected demands from multiple sources, including the teacher 
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candidates and the schools in which they would be teaching. The overwhelming emphasis on 

management and relative lack of emphasis on student learning underpins concerns about the 

potential instruction students will experience. 

 Study two picks up where study one ends; these two studies are longitudinally connected. 

Whereas study one investigated the preparation of teacher candidates in the ATCP, the second 

study followed the candidates into their own classrooms and focused on their instruction. Study 

two additionally works to link instruction of the now teachers of record in their own classroom 

and their learning experiences as teacher candidates in the SLS. 

Study 2. This chapter investigated the experiences and instruction of the four science 

teacher candidates from study one, once they became teachers of record in their own classrooms. 

In this paper, I will continue to refer to them as “teacher candidates” even in their own 

classrooms, as they were not yet credentialed and they continued to take certification classes 

during their first year of instruction. The goal of the second study was to: (a) determine the type 

of science instruction that the teacher candidates were providing and its alignment with the Next 

Generation Science Standards (NGSS); and (b) identify the type of instructional challenges that 

the teacher candidates faced and how they addressed them. Data for this study included 27 days 

of classroom observations, 11 post-instructional interviews, and instructional artifacts. The 

findings suggest that the teacher candidates’ instruction did not align with NGSS. Instruction 

primarily focused on maintaining an orderly classroom through routines. Instructional challenges 

arose across multiple levels, which was often linked to school contexts. Challenges included 

complete derailment from teaching science, classroom management issues, as well as issues with 

enactment of curriculum. This study raises questions about the extent to which fast-track and 
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other preparation programs work to perpetuate the existing inequitable instructional 

environments in urban schools serving students from non-dominant communities.   
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CHAPTER 2 
 

Study 1. The Realities and Possibilities of Learning and Teaching in an Early-Entry, 

Practice-Focused Summer Preparation Program 

Abstract 
 

Despite the increasing number of alternative teacher preparation pathways, there are few studies 

that examine teacher candidates’ learning facilitated by these programs. Employing a qualitative 

multiple-case study approach, this study investigates: (a) the type and nature of learning 

experiences provided by a practice-based summer teaching program as part of an alternative 

certification program; and (b) four science teacher candidates’ learning through the five-week 

summer teaching program. The research was conducted in an alternative teaching credential 

program with historically high teacher retention rates. Data include field notes and audio 

recordings from 18 days of observation, candidate and program coordinator interviews, and 

instructional artifacts. Findings indicate that candidates experienced the program as: (a) learners 

of teaching; (b) instructional planners; (c) practitioners of teaching; and (d) reflective teachers. 

All candidates took up classroom management and routinization tools, and shifted from direct 

instruction to more activity based instruction. Some candidates took up additional tools. 

Implications for teacher preparation, especially for teaching in high-need school settings, are 

discussed. 

Keywords: teacher learning, teacher preparation, alternative certification, urban 

instruction 
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Introduction 

Alternative teacher credentialing programs (ATCPs) are one approach taken to address 

the perpetual teacher shortages in high-need schools serving large proportions of non-dominant 

students in the United States, especially in hard-to-staff subjects such as math and science 

(Zeichner & Schulte, 2001). Broadly, ATCPs are early entry programs in which teacher 

candidates enter the classroom after completing a bachelor’s degree. Candidates begin teaching 

before completing required credentialing coursework, and they complete coursework as they 

teach (Zeichner & Bier, 2015). By 2012, nearly 500,000 teachers (15% of teachers) came from 

ATCPs (SASS, 2012). The percentage was higher for new teachers, who accounted for almost 

one-quarter (24%) of all new teachers in the United States (Redding & Smith, 2016). Despite the 

high prevalence of teachers prepared through ATCPs, there are few studies that document 

candidates’ learning experiences through these programs. 

Different pathways of preparing teachers are a hotly contested issue (Zeichner, 2018). 

Advocates of ATCPs, especially those working with high-need schools, highlight three urgent 

and important problems that ATCPs can address. First, ATCPs can address the instability of the 

teaching force at high-need schools. The parade of substitute teachers seen in high-need schools 

is more harmful to student learning than being taught by a single teacher, even if that teacher’s 

instructional quality is poor (Loeb, Darling-Hammond, & Luczak, 2005). Advocates argue that 

ATCPs can bring stability to high-need schools by filling open positions quickly. Second, 

ATCPs can address the mismatch between teacher and student backgrounds. Most ATCPs are 

geared to attract teachers of color (Berry et al., 2008), and research suggests that having more 

teachers that look like (and share the backgrounds of) their students can have a positive impact 

on non-dominant students’ learning (Carver-Thomas, 2018). Finally, ATCPs also attract 
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nontraditional teacher candidates, especially in math and science (subject areas that experience 

especially acute teacher shortages; Grossman, 2010; Wilson, Floden, & Ferrini-Mundy, 2001). 

Additionally, the early-entry nature of ATCPs makes credentialing accessible to teacher 

candidates from nontraditional backgrounds who might not otherwise enroll in traditional 

preparation programs (Hamdan, Dueñas, & Borden, 2014; Walsh & Jacobs, 2007). 

Despite these advantages, critics of ATCPs raise a number of concerns about these 

programs. First, teacher candidates who complete ATCPs experience turnover rates that can be 

more than double the rates of candidates from traditional preparation programs (Darling-

Hammond, Holtzman, Gatlin, & Heilig, 2005; Redding & Smith, 2016). Second, ATCPs have 

been critiqued for being atheoretical in their preparation approaches, focusing heavily on student 

management (which may contribute to, rather than address, instructional inequity; Zeichner, 

2016). Third, critics point out that the “boot-camp approach” of some ATCPs undermines more 

traditional programs that can better develop teacher candidates’ equity stances (Nygreen, 

Madeloni, Cannon, & Sturges, 2015). Collectively, these critiques suggest that ATCPs may 

undermine public K-12 education, as well as traditional preparation programs (Zeichner, 2018).  

 With the ongoing debate, the majority of research about ATCPs has focused on 

evaluating the effectiveness of ATCPs in comparison to traditional pathways. These approaches 

have typically been dichotomous and comparative between ATCPs and traditional preparation, 

focusing on a “best” approach for producing a desired outcome. Many of the studies conducted 

on ATCPs are based on large-scale datasets or evaluations of large programs (Boyd, Lankford, 

Loeb, Rockoff, & Wyckoff, 2008; Darling-Hammond et al., 2005; Ingersoll, Merrill, & May, 

2014; Redding & Smith, 2016). These studies find that outcomes for teachers prepared through 

ATCPs have been mixed (Grossman & Loeb, 2008). ATCP-prepared teachers have been found 
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to be more effective than traditionally credentialed teachers in some studies (Henry et al., 2014)  

and less effective in others (Boyd, Goldhaber, Lankford, & Wyckoff, 2007; Darling-Hammond 

et al., 2005). Prior studies about ATCPs also tend to rely on teacher perception data such as 

interviews and surveys, but they rarely examine actual teaching practice (Consuegra, Engels, & 

Struyven, 2014; Koehler, Feldhaus, Fernandez, & Hundley, 2013; Swars, 2015). Thus, calls have 

been made for finer grained examination of the practical components of ATCPs (Cochran-Smith 

et al., 2015). 

 Researchers studying teacher preparation have increasingly problematized studies that 

compare traditional versus alternative routes to teaching for three reasons (Humphrey & 

Wechsler, 2007; Ronfeldt, Schwartz, & Jacob, 2014). First, policymakers and practitioners 

continue to press the preparation community to supply teachers to high-need schools. Given that 

teachers from traditional programs tend to avoid working at these schools (Zeichner & Conklin, 

2018), one path may not be sufficient to address the teaching needs of all schools. Second, 

teacher development is complex and contingent on a number of factors, including teacher 

background, the context of their placement, and the preparation program. It is the interaction of 

these components that determine teacher outcomes rather than any single factor (Humphrey & 

Wechsler, 2007). Indeed, there could be as much or more variation in outcomes from different 

candidates within a program as between programs (Boyd et al., 2007). This suggests that closer 

examination of teacher candidates’ learning within programs may be more productive than 

comparisons across programs. Finally, whereas a large body of research has focused on 

traditional programs, there is scant research on the nature of ATCP teacher candidates’ 

preparation experiences, raising the question of what the field can learn from these programs. 
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 The goal of the current study is to advance the knowledge base on alternative teacher 

preparation by closely examining novice teachers’ experiences as provided by one ATCP. The 

program studied has been identified as successful in large-scale measures, such as low teacher 

turnover rate (Zinger & Normore, 2016). A central component of the ATCP is a five-week long, 

practice-based Summer Lab School (SLS). In the SLS, teacher candidates have an opportunity to 

learn, practice instruction, and be closely coached prior to entering their own classrooms.  

In the present study, we first investigate which practical instructional problems the program 

addresses (Kennedy, 2016). These instructional problems of practice are conceived as those 

addressing the persistent challenges teachers face in their classroom, such as managing student 

behavior. We then examine the learning of four science teacher candidates of color as evidenced 

by their uptake of various instruction tools (e.g., lesson plan design; Grossman, Smagorinsky, & 

Valencia, 1999). The ultimate goal of this study is to inform the field of the affordances and 

constraints of a practice-based summer program and what it could contribute to early entry 

teacher preparation programs. The following questions guide our inquiry: 

1. What and how are instructional problems of practice addressed with teacher candidates 

through the Summer Lab School program? 

2. What instructional tools do teacher candidates adopt and use throughout the Summer Lab 

School program? What instructional problems of practice do the tools address? 

Literature Review: What is Taught in and What do Candidates Learn from Alternative 

Teacher Preparation Certification (ATCPs)? 

A myriad of ATCPs exist, including those run by school district, state, and university 

programs (Zeichner & Schulte, 2001). We focus on one particular program in this study, a 

university-based early entry post-baccalaureate program where teacher candidates participate in a 
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practice-based summer preparation program prior to entry into the classroom. Additionally, 

teacher candidates complete university-based coursework to earn their credential while they 

teach as interns in their first year.  

 Within this group of ATCPs, some research has been conducted on the practical 

experiences of teacher candidates (Consuegra et al., 2014; Proweller & Mitchener, 2004; Swars, 

2015). One program in particular, Teach for America (TFA) has been studied broadly, in 

examining teacher retention rates and students’ standardized test scores (Glazerman, Mayer, & 

Decker, 2009). TFA is of particular interest as, over the last three decades, this program has 

developed and refined its own summer institute (Schneider, 2014). These efforts are 

characterized as bringing TFA’s program closer to traditional programs for more comprehensive 

preparation (Schneider, 2014). The TFA summer experience is designed to develop classroom 

management survival skills to support candidates as they enter the classroom (Schneider, 2014). 

Nonetheless, there is scant research on what candidates actually experience or the nature of 

learning through the summer program, with prior studies in this areas focusing on program 

structures and candidate perceptions (Schneider, 2014; Zukiewicz, Clark, & Makowsky, 2015).  

 Researchers who have more closely examined the practical components of ATCPs have 

primarily relied on teacher self-report data (Koehler et al., 2013; Proweller & Mitchener, 2004). 

These studies often take a retrospective approach where teachers who are now in the classroom 

reflect on their prior ATCP experiences (Hopkins, 2008; Lapayese, Aldana, & Lara, 2014). 

Former teacher candidates from programs such as TFA report being underprepared for the 

classroom after their five-week long practical experience, lacking tools necessary to teach 

(Hopkins, 2008). Specific challenges that teachers reported included lack of pedagogy, 

organization skills, lesson design skills, and classroom management skills (Hopkins, 2008; Platt, 
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2017). Even in cases where classroom management is addressed through preparation, it has been 

seen as irrelevant or disconnected from the classrooms that candidates entered (Platt, 2017). 

Additionally, teachers reported these programs to only superficially address the underlying 

socio-economic and cultural underpinnings of urban teaching (Lapayese et al., 2014). Finally, 

ATCP graduates reported that programs were highly structured and provided little consideration 

for the candidates or their well-being (Thomas & Lefebvre, 2017).  

Cultural-Historical Activity Theory and Novice Teacher Learning 

The focal phenomenon in this study is the SLS, which we view as an intact activity 

system wherein teacher candidates experience and learn (Greeno & Engesgröm, 2013). Within 

the activity system, we first focus on which instructional problems of practice that teachers face 

in classrooms are addressed through the program and how they are addressed (Kennedy, 2016). 

We then focus on the tools which candidates take up to address these problems of practice 

through the SLS (Grossman et al., 1999). This frame allows us to capture both the problems of 

practice in which candidates are prepared and the tools they equip to address these problems.  

 Teaching and learning are complex endeavors that are situated in dynamic shifting 

activity systems (Greeno & Gresalfi, 2008). Cultural-historical activity theory (CHAT) is a 

useful theoretical frame through which activity systems can be examined from a situative 

perspective (Greeno & Engesgröm, 2013). CHAT attends to learning in setting and pays 

particular attention to how participants in a setting are positioned and work together in a 

community using a tool or set of tools towards an object or collective goal. CHAT helps identify 

points of tension raised by contradictions within the activity system (see Figure 1.1). 

Additionally, CHAT is useful in capturing teacher learning through their interactions with a tool 

and how their understanding and use of the tool develops over time. In a setting like a classroom 
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in the SLS, teacher candidates are the subject and part of a community of students, other 

candidates, and a lead teacher. Their individual tasks are determined by a division of labor within 

rules of the settings. They use various tools to enact instruction toward an object, or goal of the 

class, which is linked to the greater outcome desired from the SLS: preparation for instruction in 

their own classroom.  

 

Figure 1.1.  Cultural-Historical Activity System (Engestrom, 1987). 

 In consideration of the goals of teaching new teacher candidates in the SLS, we adopt 

Kennedy’s (2016) framework to parse teaching practice. Kennedy identified five persistent 

instructional challenges that teachers encounter in virtually every teaching context that they need 

to address. These challenges are (a) how the curriculum is portrayed, representing how teachers 

make curriculum accessible to students through instruction. That is, how is content unpacked, 

through planning and instruction; (b) how teachers enlist student participation, or how they 

engage students within instruction so that they can make sense of it. As Kennedy points out, 

students have to attend school, but they do not have to learn, so this challenge focuses on how 

teachers elicit student participation; (c) how teachers make student thinking visible so that 

teachers can address what students do or do not understand. This challenge centers on surfacing 

students’ ideas and thoughts, as well as what students may or may not know; (d) containing 

student behavior, which reflects classroom management and ensuring proper student behavior; 

and (e) how teachers’ personal needs are addressed within the first four problems. That is, how 
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the first four challenges are addressed in a way that fits with teachers’ personalities in a 

comfortable way (i.e., how are individual approaches to addressing the first four challenges 

facilitated). Attending to these challenges in preparation should provide teacher candidates with 

a broad base of instructional practices that should support a productive classroom environment. 

 As they work toward addressing instructional challenges as goals, tools become a central 

component and an important resource for teacher candidates to take up and develop; thus, we 

focus on tools in the context of preparation. We adopt Grossman et al.’s (1999) theoretical 

framework of tools. Broadly, tools are instructional resources that can be reused and are not tied 

to a single lesson or instructional activity. In this framework, tools can be considered conceptual 

or practical. Conceptual tools are instructional ideas, approaches, principles, and frameworks. 

Conceptual tools are broad and guide the design of instruction. For example, a lesson plan format 

provides guidance, but, in and of itself, does not provide explicit and discrete instructional 

practices. Practical tools, on the other hand, are strategies and resources that can be applied 

directly in the classroom. These include attention getters, sharing out techniques, or exit tickets. 

These are tools that teachers can immediately take up and use in their classrooms -- but how they 

are used can vary widely, and the tools can be used over and over again across different lessons. 

Looking at tools is useful in this study for two additional reasons. First, this allows us to detail 

the types of tools teacher candidates are exposed to. Second, teacher candidate learning can be 

captured through their uptake and development of tools over time.  

Method 

 We use a qualitative case study approach (Yin, 2009) in the current study, as it allows us 

to provide rich context and to detail the nature of the summer lab school (SLS) and the 
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experiences of the four participating teacher candidates we followed through their summer 

teaching experience. 

Study Context 

The SLS is a collaboration between the university in which the ATCP is housed and a 

large local school district in the Western part of the United States. The program has iteratively 

evolved over seven years from Saturday academies designed for math remediation to lab schools 

where students engage in project based learning (PBL) interdisciplinarily, across math, science, 

and English. The SLS takes place in a partner high school near schools and districts where the 

majority of teacher candidates are expected to teach.  

During the SLS, teacher candidates engage in three days of orientation and four weeks of 

classroom instruction (18 days total, with 14 days of instruction). The SLS represents the early 

clinical preparation component of the ATCP, in which candidates have been selected and vetted 

through the prior spring and in which they begin taking classes during the summer and into the 

following year. The goal for students in the SLS is to engage them in a project to increase their 

interest and knowledge in STEM. The goal for teacher candidates is to engage in a practical and 

relevant clinical experience. More specifically, in the SLS, the goal is for teacher candidates to 

develop and take up skills and tools that prepare them for their own classrooms, especially in the 

areas of developing routines and classroom management. Additionally, the goal is for teacher 

candidates to experience PBL instruction so that they may take it up over time.  

The SLS begins at 8:00am and ends at 1:00pm daily. Each day begins with a whole group 

meeting in a central classroom; the site lead teacher, each subject’s lead teacher, and all the 

teacher candidates participate in this meeting, lasting approximately 30 minutes. Subject area 

teams, comprised of a lead teacher and four to five teacher candidates, then go to their individual 



 
 

22 
 

classrooms for small group preparation, also lasting approximately 30 minutes. Three 

instructional periods then follow, each lasting 55 minutes, with approximately 20 students per 

classroom. The day concludes with a small group debrief and a whole group debrief, each lasting 

approximately 30 minutes. 

The SLS deliberately used PBL for instruction. This approach was used because of the 

engagement it affords students, where students have opportunities to both learn scientific 

concepts as well as practically solve a problem while having fun. Participating students were 

exclusively incoming 10th graders. The students were recruited through the high school where 

the SLS was housed. Approximately 65 students participated in the SLS; all were Latinx, and 

approximately 70% of the students at the school qualified for free- or reduced-price lunch. As the 

program was voluntary, and a separate program ran for students who were unit deficient, it 

tended to attract students who were already engaged in school.  

This year’s project connected recycling with the physics concepts of potential energy, 

kinetic energy, and work. The project itself brought these ideas together through a Rube 

Goldberg machine, which students had to create with a limited budget for materials. The 

machine students were to create had to have at least five points of transition of energy and 

contribute to recycling (e.g., crushing a can). The overarching unit design and layout was created 

by experienced lead teachers. The teacher candidates had autonomy over most individual days’ 

lesson designs and instruction within the constraints of the larger unit.     

Participants 

A total of four lead teachers, one who oversaw the site and one per subject, participated 

in the SLS. These were experienced and dedicated teachers who were recognized within their 

own school community (and more broadly) for their instruction. The leads had been working as a 
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group since Spring on the unit design for the SLS. The science lead teacher, Mr. Labeth, had 

been teaching for eight years and had completed a previous variant of the ATCP himself, 

bringing familiarity of the program with him. A total of 14 candidates participated in the SLS. 

We focus on the four science teacher candidates, their lead teacher, and the overall site lead in 

this study, as we were concerned with improving science instruction. All four candidates who 

participated in the SLS agreed to be part of the study. 

The teacher candidates in our study reflected diverse backgrounds and motivations for 

enrolling in the ATCP (see Table 1.1). Although all of the teacher candidates came from non-

dominant backgrounds and primarily selected the ATCP for financial reasons, other background 

characteristics varied. Their educational backgrounds, their personal connections to teaching, 

their pathways to the program, and their goals for the program varied across the participating 

teacher candidates.   

The teacher candidates shared financial reasons for enrolling in the program. All agreed 

that they would not have entered teaching without the program. None of the teacher candidates 

could afford to be out of the workforce for a year or more, or afford the cost of the program 

without also simultaneously working to pay for it. The teacher candidates also shared similar K-

12 science learning experiences: instruction that was primarily lecture-based and that focused on 

rote memorization (i.e., “drill and kill”) for problem solving. The teacher candidates understood 

these to be ineffective instructional approaches. Nonetheless, they entered the program with 

simplistic conceptions about what good science instruction is, often focusing on ideas such as 

teacher-centered versus student-centered instruction. Additionally, all four teacher candidates 

saw teaching as important and high stakes. They brought up concerns about not wanting to “mess 

up” and considered teaching a great responsibility to their students. 
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Table 1.1 
 
Teacher Candidate Backgrounds 
 
Pseudonym Race Gender Bilingual/

Spanish 
College Major Degree Subject focus Prior work 

experience if any 

Mr. Beltran Latinx M Y Top Tier State 
University 
 

Biology B.S. + M.S. Biology-  
Gen Ed 

Researcher in a 
laboratory (4 years) 

Ms. Jordan African 
American 

F N State University Public 
health 
 

B.S. Biology- 
Special Ed 

Tutor and aid for 
SPED (3 Years) 

Ms. 
Jackson 

African 
American 

F N HSBCU Biology B.S. Biology- 
Special Ed 
 

Straight from college 

Mr. Vega Latinx M N Community 
College/Top Tier 
State University 

Biology B.S. Chemistry-  
Gen Ed 

Straight from 
college, some 
tutoring experience 
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None of the teacher candidates originally attended the university where the ATCP was 

based, although a number of them were recruited from there. Additionally, the teacher candidates 

had different college experiences, ranging from beginning in a community college, to attending a 

Historically Black College/University (HBCU), and to attending elite universities (see Table 

1.1). Furthermore, whereas Ms. Jackson and Mr. Beltran had family members who were 

teachers, Ms. Jordan and Mr. Vega did not have any close family that taught. Finally, Mr. 

Beltran and Ms. Jordan had worked for three to four years after college before entering teacher 

preparation, whereas Ms. Jackson and Mr. Vega entered immediately after college (although Mr. 

Vega had tutored while in college). None would be considered second career teachers, which is 

often a target population for ATCPs. 

Data Sources 

RQ1: What and how are instructional problems of practice addressed with teacher 

candidates through the Summer Lab School program? Field notes and audio recordings of all 

meetings and instruction are the primary sources of data used to address this question. Field 

notes were generated from the observation of the entire SLS, approximately 90 hours over 18 

days (see Appendix A and B for details). Activities detailed in the field notes were then 

organized based on each setting of the SLS, including the whole group morning meeting, the 

small group meeting, each of the three periods of instruction, the small group debrief, and the 

whole group debrief. Artifacts such as whole group slide presentations, small group debrief 

notes, and unit plans were also collected. Program-generated as well as teacher candidate-

generated handouts and materials, such as reflective logs and observation forms, were collected. 

Semi-structured interviews with the SLS site lead and with the program administrators and 

designers were also conducted for additional clarification and triangulation.  
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RQ2: What instructional tools do teacher candidates take-up and use throughout 

the four weeks of SLS instruction? What instructional problems of practice do the tools 

address? Field notes and audio recordings of classroom instruction were the primarily sources of 

data used to address this question. Field notes and audio recordings of small group planning and 

debriefs were used along with the data from instruction to connect instruction with planning and 

reflection. Data were organized by each teacher candidate in terms of the instructional tools they 

used and the problems of practice those tools were addressing. These data were organized both 

on a daily basis, in terms of changes in instruction over the course of a day if candidates taught 

more than one period, as well as across multiple days. 

For triangulation and additional context, teacher candidate instructional artifacts were 

collected. These included lesson plans and their revisions, slide presentations, worksheets, and 

student work. Teacher candidate reflective documents, including daily debriefing notes and their 

notes from observations of other candidates, were also collected. Teacher candidates were 

additionally interviewed between four and six times during the SLS, and all interviews were 

transcribed (see Appendix C and D for details). A pre-program interview provided insight into 

teacher candidates’ backgrounds and motivations for entering the program and pursuing teaching 

as well as their initial ideas of science teaching. A post-program interview was used to identify 

if, how, and why candidates’ ideas of science teaching changed and also what they experienced 

and learned from the SLS. Additionally, whenever possible, candidates were interviewed about 

their experience teaching after each day they taught. In some cases, these interviews covered 

multiple days of instruction. Each candidate was interviewed between two and four times about 

instruction. Post-instruction interviews focused on what candidates experienced, tools they used, 

and what they learned. This interview was also used to capture changes in instruction.  
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Data Analysis 

 Through the analysis, we were interested in how the program prepares candidates to 

address the five problems of practice inherent in the work of teaching (Kennedy, 2016). 

Therefore, the analyses focused on discerning which problem of practice became the focus of 

inquiry during activities. Additionally, the analyses focused on what tools or strategies were 

introduced by the program to address the problems, and candidates’ take-up and use of the tools 

to address the problems (Grossman et al., 1999). The unit of analysis was an event (i.e., a system 

of activity) in which a group of people interact with each other to complete a task (Greeno & 

Engestrom, 2013). These were discretely defined by the setting in which they took place along 

with the object of the activity. A total of 398 instruction-related events were generated from the 

data. 

RQ1: What and how are instructional problems of practice addressed with teacher 

candidates through the Summer Lab School program? As the SLS took place across multiple 

settings (e.g., meeting room and classrooms), events were initially organized based on their 

location, the whole group meeting, the small group meeting, three periods of instruction, the 

small group debrief, and the whole group debrief. Field notes served as the primary source of 

data for event generation. Individual events were first generated based on the goals observed 

during interactions. The observation protocol was designed to capture components of an activity 

system by explicitly attending to them through observations, and questions such as, “What is the 

purpose of this meeting?” and “What were the main ideas being taught?” helped guide the 

development of discrete events.  For example, an activity system was generated for a whole 

group meeting component that focused on candidates’ learning the “sole-mates” share-out 

strategy. This was a share-out strategy in which participants would find another person who had 
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similar-looking shoes to them. The distinct goal of this activity was to teach the candidates how 

to use a particular share-out technique. In this specific setting, teacher candidates learned this 

technique by experiencing it as students would. In this event, the community was the entire 

group of teacher candidates and lead teachers, the subject was the science teacher candidates, and 

the tool was the “sole-mates” share-out strategy. Particular attention was paid to how candidates 

were positioned across each setting and what the positioning afforded the candidates within 

different activity systems.  

Extensive triangulation was used to identify, clarify, and contextualize components of the 

activity system as well as the system in its entirety. Based on the initially generated events, 

instructional artifacts, such as leadership team slide presentation, teacher candidate lesson plans, 

and student work were used to confirm and elaborate on tools used during a given activity, how 

actors were positioned, as well as the instructional goal of a given activity. Teacher candidate 

interviews were primarily used to clarify and triangulate event components in classrooms and 

small group meetings. An interview with the lead teacher who administered the program 

facilitated triangulation of activities that took place in the whole group meeting.  

 Events were additionally aggregated over time, both within a given day as well as across 

multiple days of the SLS. From these aggregate events, themes of the goals and the types of tools 

used to move toward those goals emerged within days across all settings, as well as across days 

within settings. These themes provided both a sense of the pattern of candidate learning 

experiences throughout a day, as well as over the course of the entire SLS. These themed event 

categories were then organized by the types of problems of practice they were addressing to 

identify which and how problems were being addressed in the SLS (Kennedy, 2016).  
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 Using Kennedy’s framework (see Appendix E for details), the goals of events were 

identified as: (a) enlisting student participation (e.g., the “sole-mates” activity); (b) managing 

student behavior (e.g., calling on students who are being disruptive); (c) conveying curriculum to 

naïve learners (e.g., designing a lesson which embeds PBL principles); (d) surfacing student 

thinking (e.g., asking students follow-up questions about their reasoning); and (e) individualizing 

teaching (e.g., the lead teacher instructing a teacher candidate in how to use a particular, 

personalized instructional strategy). Once all events were coded, the proportion of activities 

around specific goals was identified. 

RQ2: What instructional tools do teacher candidates take up and use throughout 

the Summer Lab School program? What instructional problems of practice do the tools 

address? A case study approach (Yin, 2017) guided this analysis. As the program focused on the 

development of skills, tools, and strategies, we paid particular attention to if, which, and what 

facilitated candidates’ take-up and development of tools during the SLS. Analysis began by 

building individual teacher cases and identifying and organizing the activity systems generated 

for the first research question (RQ1) around each teacher and their use of tools. Subsequently, 

the activity systems, tools used by each teacher, and instruction they were engaged in were 

organized over time. This analysis examined individual days as well as across the 14 days of 

instruction in the SLS. Instructional artifacts such as lesson plans were used for triangulation of 

tools used by the teacher candidates. Additionally, teacher candidate post-instruction interviews 

were used for triangulation and to identify shifts in the use of tools that were salient to individual 

teacher candidates through instruction. These interviews additionally provided context to how 

teacher candidates saw shifts in their use of instructional tools.  
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Using Kennedy’s (2016) framework (described above), from activity system goals, the 

focal problem of practice addressed in each activity were categorized into one of the five 

categories. Using Grossman et al.’s (1999) tool framework (see Appendix F for details), tools 

used by the teacher candidates were initially coded as either conceptual or practical. That is, if 

the tool was an overarching instruction idea, principle, or framework (e.g., PBL), it was coded as 

conceptual, and if the tool was a strategy or resource that could be applied (e.g., an attention 

getter), it was coded as practical. Once the tools were broadly categorized, they were organized 

thematically around particular purposes; for example, practical tools such as “sole-mates”, high-

five partners, and elbow partners were used as share-out strategies. Cases for each candidate 

were generated capturing their individual take-up of tools through the SLS. The cases were 

composed of events detailing how and under what conditions candidates took up or developed 

their use of tools during the SLS. Ultimately, these events were organized around the broad and 

thematic categories of tools to determine which tools were taken up by which candidates and 

what facilitated their take-up.    

Findings 

 The SLS primarily provided teacher candidates with opportunities to engage in 

instruction that addressed challenges focused on enlisting student participation and containing 

student behavior. Nonetheless, structures and features of the SLS that could facilitate the 

development of practices focused on conveying the curriculum to naïve learners and surfacing 

student thinking were in place. Teacher candidates primarily took up tools that created routines 

and managed behavior in the classroom. Additionally, candidates shifted from more direct 

instructional approaches to activity-based instruction. Beyond these broad tools taken up by all 
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candidates, there were additional tools taken up by individual teacher based on their 

backgrounds, experiences, and learning goals in the SLS. 

RQ1: What and How are Instructional Problems of Practice Addressed with Teacher 

Candidates Through the Summer Lab School Program?  

Two major themes emerged from our analysis of the type of instruction presented and 

promoted in the SLS. First, enlisting student participation primarily, and containing students 

secondarily, were the major instructional problems of practice addressed in the SLS (296/398 

events). Second, there was less attention paid to making the curriculum accessible to naïve 

minds, surfacing student thinking, or accommodating candidates’ personal needs (102/398 

events). Nonetheless, there were structures and tools in place that could have facilitated 

development of practices in these areas, especially the first two. We provide an overview of how 

candidates were positioned across the SLS and how the focus of classroom instruction shifted 

over time, and we then detail the two major themes. 

We found five distinct activity systems within the SLS based on how candidates were 

positioned. Teaching is the central activity of the SLS, and it is buttressed by supporting 

structures prior to and after instruction (see Figure 1.2). Candidates’ activities are organized 

daily as follows: (a) experiencing skills and strategies as students and learners of teaching 

through whole group morning meetings; (b) providing candidates with the opportunity to prepare 

for the day’s lesson and address concerns that may arise with support from the science lead 

teachers as instructional planners in the morning small group meetings; (c) acting as 

practitioners of teaching during three periods of instruction, during which the candidates have an 

opportunity to use the skills and tools they have developed by teaching and to receive feedback 

and coaching on their instruction; (d) becoming reflective science teachers during small group 
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debriefs that follow instruction, allowing the candidates have opportunities to reflect on the day’s 

instruction and to receive additional coaching; and (e) becoming reflective teachers during the 

multidisciplinary, whole group debrief , sharing challenges and success and receiving feedback. 

 

Figure 1.2.  Structures and positioning of teacher candidates within the SLS. 

Due to the PBL-centered design of the curriculum, four major shifts in the content and 

purpose of instruction took place over the four weeks (see Figure 1.3). Shifts moved from an 

initial orientation and planning to setting classroom routines and expectations, to teaching 

potential and kinetic energy concepts, to supporting small group work, and to judging student 

work. Over time, teacher candidates had opportunities to build a repertoire of tools and skills to 

meet the demands of the classroom at each shift. Through the process, all candidates had 

multiple opportunities to teach the same lesson more than once in a given day. This design 

allowed them to change instruction both within days and across days.  

 

Figure 1.3.  Nature of instructional organization and shifts of the SLS.



 
 

33 
 

 

Focus on enlisting student participation and containing behavior. Enlisting student 

participation was the goal of over half of the events in the SLS (222/398). Student participation 

was closely connected to containing student behavior, and these foci were manifested throughout 

all aspects and duration of the SLS (see Figure 1.4), beginning with the tools presented in the 

whole group meeting in the morning, to small group meetings, and instruction itself. Two threads 

helped maintain the focus on these problems of practice: a focus on instructional strategies such 

as attention getters, and components of the 5-E lesson plan model (Bybee, 2014), which was the 

lesson plan format used during the SLS.  

  
Figure 1.4.  Summer Lab School instructional practice and tool development focus. 
 

During the first week of the program, a large number of instructional strategies were 

introduced in the whole group meeting with the expectation that they would be enacted through 

instruction, and posters of these strategies were hung in the main room in which meetings were 

held (see Figure 1.5). These strategies continued to be used during the whole group meetings of 

the lab schools. For example, on the first day of the SLS, the site lead, Ms. Aguilar, had the 
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candidates engage in “sole-mates,” a pair-share strategy to get students to share responses based 

on similar shoes. We later saw this strategy used in the classroom by candidates.  

 
 
Figure 1.5.  Strategies taught through the first three days of the SLS. 

During instruction, the candidates agreed on using a consistent hand signal to get 

students’ attention; this became part of the routines and strategies they learned during the whole 

group meeting and used on a daily basis. These strategies were further emphasized and 

reinforced through coaching in the small group planning and debriefing meetings. For example, 

Mr. Labeth coached teacher candidates on the importance of wait times during debrief meetings. 

One thing that stood out to me was the use of wait time, which you briefly mentioned… 

Mr. Vega, I know it’s the first time you used it... so just be aware that you might get 

varying levels of results when you're trying to instill that attention getter. Don't wait for 

just 3 hands, wait for all the hands. 
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The focus on enlisting participation and containing behavior was also reinforced by the 

candidates themselves. Small group debrief meetings would begin with “glows and grows,” areas 

in which the candidates thought the lesson went well and poorly. Discussion in these meetings 

often focused on behavior and engagement. Indeed, in all 11 meetings, behavior management 

was raised as a topic for conversation.  

 The 5-E lesson plan also facilitated the focus on enlisting student participation. The 5-E 

lesson plan model reflects a sequence in which students are engaged, explore, explain, extend, 

and are evaluated on their learning (Bybee, 2014). Although the lesson format was designed to 

facilitate student learning, candidates used it primarily to organize and create order in lessons to 

ensure students were participating. Candidates focused on the first two E’s to accomplish this, 

engage and explore. For engage, most lessons began with an attention getter followed by a 

warm-up question. The warm-up was typically shared out first through pairs and then as a whole 

group. Candidates’ focus on participation rather than student ideas is reflected in their small 

group discussion around engage. For example, by asking “how [do we] better engage the 

students and bring the class together within the participation?” Similarly, with student activities, 

the explore component of the lesson, the candidates would walk around the room to make sure 

all students were participating and focused less so on learning. A focus on classroom routines 

and establishing systems and strategies to enlist student participation and contain student 

behavior continued throughout the course of the SLS. This occurred despite the candidates’ 

collectively routinizing and organizing their classroom within the first week and a half of the 

SLS. 

Opportunities for conveying the curriculum to naïve learners and surfacing student 

thinking. There was some focus on portraying the curriculum (71/398 events) and surfacing 
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student thinking (35/398 events) during the SLS. There were structures in place in the SLS to 

attend to these instructional problems of practice. In regards to portraying the curriculum, 

attention early on to the design and intent of PBL, as well as the 5-E lesson plan model, provided 

candidates with some opportunities to consider how they might design and communicate 

curricula (see Figure 1.3). Indeed, 51 of the 71 events that focused on conveying curriculum took 

place during orientation and the first week of the SLS. In regards to surfacing student thinking, 

there were tools such as exit tickets (see Appendix G for an example) which were used daily, but 

these exit tickets were rarely examined during the SLS. Additionally, the practice of questioning 

was promoted by the lead teacher, but this practice was typically used to enlist student 

participation or to contain behavior.  

 Project-based learning was a cornerstone of the SLS. Nearly half of the morning of the 

first orientation day was dedicated to the teaching of PBL principles and to candidates working 

through the principles. Additionally, the rationale for PBL, how it might look, and why it was an 

effective approach were presented. Teacher candidates received rubrics to assess PBL projects, 

as well as the essential design elements of PBL. In the second half of the day, when candidates 

met with site level groups, the Rube Goldberg machine, which was the focus of the project 

students undertook in the SLS, was unveiled and unpacked. Part of this process included an 

alignment between the concepts and skills students would need to complete the project and 

instruction. This was also done with respect to addressing the Common Core State Standards 

(CCSS) and Next Generation Science Standards (NGSS) and their inclusion in the project. At the 

end of the day, candidates had the opportunity to begin selecting the days they would teach in the 

SLS. It is of note that due to the design of the SLS, the project had already been selected and the 

overall unit structure had been completed as well.  
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 The design of PBL and how it conveyed curriculum were backgrounded once the 

candidates entered the SLS site on the second day of orientation, and the focus of instruction 

shifted to strategies, as illustrated above and the 5-E lesson plan model. Part of this shift also 

reflected a transition from a focus on the unit as a whole to greater focus on individual days’ 

instruction. Candidates planned for their initial lessons for two days, and, following the 5-E 

model, these early lessons attended more to portrayal of the curriculum and surfacing student 

thinking, as well as connecting the curriculum to their own lives. On the second day of the SLS, 

for example, “why recycle?” guided instruction, a question that provides students with the 

opportunity to bring their own experiences into the lesson and to share their thinking broadly. As 

the SLS continued, and with less time to plan, the focus of instruction moved to learning 

scientific concepts and then to completing the Rube Goldberg machine. With these shifts, there 

was less attention paid to conveying the curriculum and surfacing student thinking and a greater 

focus on participation and completion of the project.  

 Two tools that were used throughout the SLS, and that could facilitate making student 

thinking visible, were the exit tickets and the questions posed to students through discourse. Exit 

tickets were used to solicit student feedback on the daily lesson as well as the larger project. Exit 

tickets were given on 11 days, but they were discussed in the context of student thinking or 

learning on only two of the 11 days. Additionally, on only one of those days were student 

responses used to determine what students had learned or used to inform future. There was an 

emphasis on asking students questions during instruction. Typically, questions were asked to 

maintain students’ attention (by calling on students who were being disruptive) or to get to a 

single correct answer connected to a concept (e.g., how much energy an object will have at a 
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given height). On a few occasions, we noted some attention to student ideas. For example, when 

discussing simple machines, the following dialogue occurred: 

Ms. Jackson: How to get it up on the shelf?  Like one of the simple machines that you 

understood that you could use to carry the box, or to make that easier.  

Student: The lever. 

Ms. Jackson: The lever, and how are you going to use that?  

Student: Jump on one side, and the box is on the other (inaudible)… 

Ms. Jackson: Jose said that's he's gonna take that box, he's gonna put it on a lever, and he 

is going to jump on one side and he hopes that the box goes into that shelf and not on top 

of your head. .... Ok another one, I've heard pulley, I've heard lever. Right here… 

In this exchange between Ms. Jackson and a student, we see that some student thinking was 

surfaced, but it was largely in service of identifying a function of the simple machines rather than 

surfacing deeper thinking from the student, which could have been accomplished through 

extension of the questions.  

RQ2: What Instructional Tools do Teacher Candidates Take Up and Use throughout the 

Summer Lab School Program? What Instructional Problems of Practice Do the Tools 

Address?  

Through their experiences in the SLS, teacher candidates developed numerous, almost 

exclusively practical tools to address two problems of practice: enlisting student participation 

and containing student behaviors. The tools taken up by the candidates were designed to support 

classroom management and routinization in the classroom. These tools were anchored in the 5-E 

lesson plan model, built-in as routines such as warm-ups and exit tickets, and strategies such as 

attention getters and sharing-out techniques. It is of note that the 5-E lesson plan model could 
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function as a conceptual tool (i.e., a framework or idea) in designing student learning 

experiences, but it was rarely used that way by the teacher candidates. Beyond these shared tools 

delivered as part of the SLS, the candidates entered the program seeking different tools. 

Although falling under the broad challenges of enlisting student participation and containing 

student behavior, candidates sought some individual experiences and tools as they entered the 

SLS, such as using questioning and orchestrating discourse.  

The candidates experienced the SLS differently based on the number of opportunities to 

participate, observe, teach, and receive feedback (see Table 1.2). We saw a wide variation in the 

number of days and lessons that candidates taught, which constrained or afforded candidates’ 

opportunities of learning to teach and take up tools. Two teacher candidates, Ms. Jackson and 

Ms. Jordan, missed significant time in the science classroom as they were pulled out for 

instruction and preparation for serving student with disabilities. Both candidates missed a 

number of instructional periods due to this pullout. Ms. Jackson’s experience, in particular, was 

limited due to the pullout and due to her missing the entire last week of the SLS. Her focus on 

special education also limited the amount of time she spent being coached by Mr. Labeth. 

Ultimately, Ms. Jackson only taught for three days and a total of five periods during the SLS. 

This also limited her opportunities to teach, revise, and teach again within the same day. Given 

the already short four-week practical preparation period, the three days would not be expected to 

yield much take-up or use of tools. 
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Table 1.2 
 
Candidates’ SLS Participation, Instruction, and Observations 
 

Pseudonym Days Participated 
(18 total, 14 
instructional) 

Days 
Teaching 

Periods 
Teaching 

Times Observed 
Other candidates 

Times 
Observed by 
Mr. Labeth 

Mr. 
Beltran* 

15 6 11 8 3 
 

Ms. 
Jackson 

14 3 5 7 3 
 

Ms. Jordan 16 6 8 10 3 
 

Mr. Vega 18 5 8 7 3 

 
*Mr. Beltran was the only candidate who taught all three periods in a given day (twice during 
the SLS). 
 

Overall, there were two categories of tools and strategies that the candidates took up and 

developed in similar ways. First, all of the candidates enacted a similar repertoire of lesson-

running routines and strategies, such as a warm-up and exit ticket to open and close classes. 

Second, all of the candidates provide some evidence suggesting their shift from direct instruction 

to more activity based instruction. Additionally, three teacher candidates, Mr. Beltran, Ms. 

Jordan, and Mr. Vega, developed distinct tools based on their initial program goals, close 

coaching, and the availability of tools in the SLS. Ms. Jackson did not demonstrate a distinct 

take-up of any additional tools. Below, we detail the affordances that facilitated these shifts. 

Taking up classroom routines and management skills. The tools and strategies 

introduced by the lead teacher’s modeling during the whole group meetings were quickly taken 

up and became the basis of lesson design routines and daily classroom practices. The lesson 

running routines of the SLS were tied in to the 5-E lesson design framework promoted in this 
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SLS. A warm-up and share-out, present almost every day, were connected to the engage 

component of the 5-E lesson plan model, and the exit ticket was connected to the final E 

(evaluate). After the third day of the SLS, these routines were well established, and Mr. Labeth 

primarily worked with the candidates to refine routines (see Figure 1.6).  

 
Figure 1.6.  ATCP Candidates’ take-up of instructional tools, their purpose and their timing. 

Below is an example of this taking place on the fourth day of the SLS, as Mr. Beltran 

taught a lesson on potential energy. We focus on the opening routine of the class. 

Mr. Beltran: All right, awesome, we're going to get started, can everyone pull out their 

name tags?  Our warm-up is how much energy will a penny have if you dropped it off a 

building? So, just think about yourself being on a tall building, and you have a penny, 

there is an X on the bottom, and you want to drop onto that X...and just illustrate it, 

maybe diagram it out, and just think about that, while you are writing that down. Then we 

are going to pair up together and discuss it.  

[Goes to individual groups] 

Mr. Beltran: I hear some talking, so maybe find an elbow partner, and just start 

discussing this. Do you guys think the penny will have energy? Once it hits the ground? 
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If you think “yes”, maybe elaborate on that, if you say “no”, give your reasons why. So 

just with an elbow partner next to you. 

[Talks to Mr. Labeth]  

Mr. Labeth: So Mr. Beltran, like during this time, you just want to walk around and 

listen. 

Mr. Beltran: Just walk around and listen, ok.  

[Mr. Labeth & Mr. Beltran walk around and talks to groups] 

Mr. Beltran: What do you guys think about the penny?   

Student 1: The penny is going to have a little bit of energy because it's light.  

Mr. Beltran: Ok, because it's light. 

Student 2: I don't think it has any energy.  

Mr. Beltran: You don't think it has any energy? Do you guys want to discuss maybe why 

yes, why no? 

 [Mr. Beltran walks to the front of the room]  

Mr. Beltran: All right class, can I see all hands up please? Thank you. So, I heard some 

pretty good ideas about things having energy. So let's just get a discussion going. What 

do you guys think? Do you guys think that the penny is going to have any energy? Once 

it hits the ground?  

 In this example, we see how Mr. Beltran began with a warm-up designed to engage 

students, and then used the two tiers of sharing out typically seen in the SLS, a small group or 

pair share, followed by a larger group share out. We also see Mr. Labeth providing small 

amounts of coaching during the lesson itself, when Mr. Beltran was not directly engaged with the 

students. 
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General procedures were also quickly established, and candidates used the same types of tools 

daily, although the specific tools varied; for example, think-pair-share routines used included 

sole-mates, elbow partners, and across-table partners.  

Shifting from direct instruction to activity-based instruction. The candidates realized 

that the lecture-based practices they experienced in school were ineffective, yet they were not 

sure about how they might engage students more. The candidates primarily used a trial and error 

approach as they struggled early on in making this shift. The shift ultimately was facilitated 

through a particular sequence: (a) coaching from the lead teacher; (b) opportunities to revise 

lesson plans prior to instruction; (c) opportunities to revise instruction between periods; (d) trial 

and error; and (e) subsequent reflection on instruction and planning. Below is an example of one 

such shift over the course of one day of the SLS. 

Ms. Jackson and Ms. Jordan co-planned and designed a lesson that was co-taught by Ms. 

Jordan and Ms. Jackson in first period, taught by Ms. Jackson in the second period, and taught by 

Ms. Jordan in the third period. To design the lesson, the candidates used a 5-E lesson plan 

template and format. Nonetheless, their initial plan reflected lecture-based instruction. Over the 

course of the day, Ms. Jackson and Ms. Jordan shifted their instruction prior to the first period 

and between each period to move away from lecture-based to activity-based instruction (see 

Figure 1.7). These shifts were facilitated by coaching from Mr. Labeth, who explicitly connected 

their instruction to the 5-E lesson plan model, as well as their own observations and reflections. 
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Figure 1.7.  Day three instructional shifts.  

During the small group morning meeting, Mr. Labeth reviewed the lesson plan. It 

involved a warm-up, front-loading direct instruction on the description and function of simple 

machines through a PowerPoint, followed by an activity where students explored each of the six 

simple machines at a station, and ended with an exit ticket. This led to the following exchange in 

which Mr. Labeth facilitated an instructional shift based on the structure of the 5-E lesson plan 

model. 

Mr. Labeth: For me, when I look at this station’s type activity, you're not doing a lot of 

front loading, which means you are not teaching up front, right, you're not saying "hey, 

this is a simple machine,” you're telling them, "you're exploring each station right, and 

seeing how those work.” 

Ms. Jackson: So you think we should do the stations first, and then we go over whatever 

they are? 

Mr. Labeth: So that's a good question, do they do the stations first, before you go over 

them? If you're looking at a 5-E model, what is the first part of a 5-E sequence? 

Ms. Jordan: The engagement. 

Mr. Labeth: Right, the engage and explore, so that's not you talking, that's not you telling. 

Right, what is the role of the teacher in that first explore piece? 
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Ms. Jordan: Just a facilitator, to observe the lesson, asking questions. 

Mr. Labeth: And what are students doing? 

Ms. Jordan: For exploring? Actually looking at the activities, making predictions, 

hypothesis. 

Mr. Labeth: Playing, asking questions "Hey Miss, how does this work?" "I don't know 

figure it out," right? 

Here we see how Mr. Labeth raises questions about Ms. Jackson’s and Ms. Jordan’s teaching 

delivery mode. He focuses on the first two E’s of the 5-E plan, engaging and exploring, and 

helps Ms. Jordan see that by front loading content, she undermines the goals of the explore 

activity.  

During the first period, the warm-up was presented asking students how they would 

transport a heavy box home. This was followed by about 12 minutes spent on the activity, during 

which students in small groups spent two minutes at six different stations with a simple machine 

at each station guided by the question of how these simple machines might help them get the box 

home. During this activity, Ms. Jackson and Ms. Jordan would go from group to group and check 

on students, asking them questions and facilitating student take-up of the function of the 

machine. One machine in particular, the wedge, posed a challenge to students, who could not 

quite figure out how to use it to move an object. For the most part, students connected the simple 

machines with objects they knew; for example, a wheel and axle was connected to bikes, 

skateboards, and shopping carts. The class then transitioned to approximately 20 minutes of 

lecture-based instruction. This was primarily the teacher reciting definitions and functions of the 

various machines, at times having students read them to reinforce the information. This was 

followed by an exit ticket.  
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Both candidates pointed out that they saw the students bored and disengaged during what 

they interpreted as a long lecture component of instruction. Ms. Jackson pointed out, “Well, we 

felt it, so we definitely felt that, that chemistry and the energy of the entire room, we were both 

like, alright, we’re both bored, like, it's just, this is dragging, we’re seeing it and we don't know 

how to save it.” Subsequently, they decided to shorten the lecture component and expand the 

hands-on activity in the second period. Their rationale was summarized by Ms. Jackson, “Too 

many slides on the PowerPoint, too much explanation, it's like, what part do the students get to 

play in their learning? Is it teacher-centered vs. student-centered, right? So we had to change out 

some of that.” We see how Ms. Jackson’s and Ms. Jordan’s decide to shift to student activities to 

engage students, rather than delivering a lecture, which was boring.  

In the third period, Ms. Jordan tweaked instruction again, pointing out that, “Labeth's 

input and actually seeing her [Ms. Jackson] do second period and then me do third period” led 

her to a place where “I want to take that strategy, okay, I want to actually change that strategy.” 

She began instruction with the same warm-up, and then transitioned to the activity, asking 

students how the simple machines they were about to look at might help get the box home. She 

provided students with approximately 35 minutes of time to work at the stations and spent more 

time working with individual groups (something she also identified as a personal learning goal). 

At the conclusion of the activity, she asked students how they might use the machines or 

combine the machines (a suggestion based on conversation with Mr. Labeth and Ms. Jackson) to 

facilitate getting the box home, spending about 10 minutes on discussion. She also focused on 

two particular machines based on the student struggles she observed, noting that “our difficult 

one was our screw and our wedge.” She then asked students how those two particular machines 

might help them get the box home. She also showed students a picture of a Rube Goldberg 
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machine and asked them if they could see any simple machines in the picture, which she had not 

done in the prior period. This was followed by the exit ticket. During these three periods, we see 

the two candidates, through coaching and through trial and error, revising their lesson and 

instruction through three periods.  

After the lesson, through reflection, Ms. Jordan pointed out that being able to observe 

instruction, receive feedback, and have some time to adjust her own instruction facilitated the 

change in her approach.  

So me even seeing, versus, you know, it was, alright, what we went through in first 

period and then getting the feedback, and just having our own quick discussion and then 

when she went in, I was able to just kind of gauge and see her changes and what I would 

want to do and how I would wanna make it my own personal, as well as having Mr. 

Labeth’s input.  

Through this process and subsequent reflection during the small group debrief, Ms. Jordan saw 

that the latter approach was more engaging to students, where she felt the “chemistry and the 

energy of the entire room.”  

In this episode, we see how candidates both refined their use of a tool, the 5-E lesson 

plan, as well as took up other tools, such as classroom discussion norms and use of exit tickets, to 

move toward a more engaging and activity-based instructional format. Through the SLS, all of 

the candidates increased their use of interactive learning strategies, such as having students work 

in groups and using hands-on activities with less lecture. However, for the most part, candidates 

continued to broadly and naively hold that direct instruction was ineffective while activity based, 

hands-on instruction was effective. In practice, hands-on activities were often rote and 
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predictable and did not necessarily connect from lesson to lesson coherently. Additionally, trial 

and error guided the majority of the changes that teacher candidates implemented. 

Variation in tool adoption and development across teacher candidates. The 

candidates differentially took up tools and strategies. Mr. Beltran keyed in on questioning as an 

essential approach to guiding students to conceptual understanding. Ms. Jordan focused on 

discourse with students to develop deep connections both with the materials and the students. 

Mr. Vega focused on what became known as Labeth Mobility 101, which meant moving around 

and positioning in the classroom for better management and accountability of learning. Ms. 

Jackson did not demonstrate any notable use of tools or strategies beyond the two discussed 

above, which was likely influenced by her limited opportunities to teach, especially beyond the 

second week of the SLS. We present two illustrative cases of how individual candidates’ needs 

were addressed and how they took up tools and strategies to address their needs.  

Positioning and Labeth Mobility 101. For Mr. Vega, developing management skills was 

particularly important, as he expressed that he was very nervous about being in the classroom 

initially; indeed, Mr. Labeth noted that Mr. Vega was soft spoken like him and might struggle 

with management. Thus, one critical transition for Mr. Vega was what became known as Labeth 

Mobility 101. As he started the SLS, Mr. Vega tended to stay at the front of the classroom during 

direct instruction and to move from group to group during activities and discussion, standing 

next to the group that was sharing out and potentially ignoring the rest of the class. Through 

coaching from Mr. Labeth, Mr. Vega increasingly moved around the room and positioned 

himself in different locations around the room to better manage student behavior.  

Teacher mobility around the room was discussed on an ongoing basis during the course 

of the SLS. Mr. Labeth drew candidates’ attention to moving around the room for two primary 
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reasons: to manage student behavior and to elicit student thinking. Although these discussions 

were for all the candidates, they appeared particularly important and salient for Mr. Vega, who 

was often at the center of these conversations. Below is a discussion in which Mr. Labeth and 

Mr. Vega talked about moving around the room and holding students’ attention. 

Mr. Labeth: Mr. Vega, something I noticed you did is like when you would talk to a 

group you would say 'OK, what do you think?' (moves to a table and demonstrates how 

Mr. Vega was standing next to the group) and then your focus was fully on that group, 

the other three tables would be talking. Then you would leave them and go over here 

(moves to another table in the room) 'what do you guys think?' Now those three tables are 

off task. (moves to another table) 'what do you think?' now those three tables, right? So 

how, when you are talking to this table, are you engaging the whole class? 

Mr. Vega: So I don't wanna, my first thought, maybe ask while maybe not near that 

table?  

Mr. Labeth: Right, you walked to the table that you always were going to call on.  

Mr. Labeth: I could have, for example, been standing over here (moves to a spot in the 

room, away from the table he pointed to) saying 'all right ah, Albert, what do you think? 

Armand, what do you think?' I don't have to go to that table to call them, makes sense? 

(continues to move around and demonstrate)  

Through this exchange, we see how, early on in the SLS, Mr. Labeth keyed in on a particular 

behavior of Mr. Vega and demonstrated that behavior while working with Mr. Vega to find 

better strategies for managing the class. As he often did, Mr. Labeth first asked Mr. Vega what 

he thought before chiming in. He then modeled a new tool, focusing on movement and 

positioning around the room to help Mr. Vega. This exchange reflected the safe environment 
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created by Mr. Labeth, where calling out a candidate was viewed as a productive endeavor 

designed to improve instruction and where the candidates were comfortable receiving such 

critiques. Three days later, after the next lesson that Mr. Vega taught, Mr. Labeth acknowledged 

and praised Mr. Vega’s take-up and development of mobility: 

Mr. Vega, on a personal note, you are taking that criticism and using it as constructive 

right? You're starting to make yourself more comfortable in the room. I can also see it not 

only in your movement, but your shoulders and your body language.  You just look more 

relaxed as you're walking around the room...so good job, keep that up. 

 This example illustrates how Mr. Vega took up mobility and positioning in the classroom 

as part of building his repertoire of tools. Over the course of Mr. Vega’s remaining lessons, 

mobility continued to be raised and discussed, and he refined moving around and positioning in 

the classroom. As the SLS ended, Mr. Vega highlighted how important positioning was for him, 

first to engage students, “like, I could do all the lesson planning in the world but if my position in 

the classroom isn’t keeping students engaged, then it doesn’t end up.” Second, he saw mobility 

as critical to keeping students on task “so it’s important if you’re making announcements or 

transitions to be mobile so that you don’t leave certain groups unattended so that they might not 

like focus in.”  

Although Mr. Beltran and Ms. Jordan both took up mobility skills, their transitions were not as 

marked or salient as Mr. Vega’s.  

Asking questions to guide student learning. Mr. Beltran and Ms. Jordan developed 

their own individual sets of skills that they considered particularly important for their 

development, which, in both cases, involved discourse with students. For Ms. Jordan, the focus 
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was on developing rapport and relationships with students. For Mr. Beltran, it was about using 

questions to highlight or arrive at a particular desired learning goal. 

Below is an interaction that took place during the first period of the eight day of the SLS 

between Mr. Beltran and students as they began the period, where they were drawing the designs 

of their machines. Here, during a whole class discussion, we see Mr. Beltran using questions to 

highlight key points and ideas about the importance of having a blueprint for the students’ Rube 

Goldberg machines.  

Mr. Beltran: Why do you think we first need to plan out everything before we actually 

start building it? 

Student 1: Because they need to create it, because they need to be precise, so they are not 

getting it wrong.  

Mr. Beltran: So, Melissa is saying that we need to be precise with your building right? 

You don't want to mess something up.  Let's say you are building a garage, and your 

garage door is too small for your building - then that's going to cost you time, it's gonna 

cost you money.  So, in order to avoid all of that, you should plan it out in detail, right?  

Mr. Beltran:  Does anyone else have any ideas on why it is that we need blueprints? 

Brenda, do you have any ideas? 

Student 2: Um, they are going to have to know what they are going to build and how they 

are going to build it?  

Mr. Beltran: Okay, so they need to know how and where and essentially all the major 

questions:  How's it gonna be? Where is it gonna be? Why are you building it? Does 

anyone else want to say something? Maybe someone from this table over here? 

Student 3: It's not free-handed. 
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Mr. Beltran: So David is saying, so it's not free-handed, so it's not an abstract idea.  It's 

something concrete, you have it on paper. If you need to explain it to someone, you have 

something to show... 

Mr. Beltran: Just start thinking about how you're gonna explain to your parents and your 

panel. 

We see Mr. Beltran taking up student ideas, paraphrasing them, and building on them as 

they discuss why it is important to have detailed blueprints of drawings of their designs. As he 

worked with student groups throughout the period, he continued to ask questions to see where 

students were in their understanding and to provide suggestions – all toward the goal of 

imparting the importance of a blueprint.  

Discussion 

 In the current study, we sought to shed light on which instructional problems of practice 

were addressed and what tools teacher candidates took up through an ATCP-based four-week 

practical summer teaching program. We found that the program was designed to address local 

urban needs, as expressed by candidates and officials at the schools in which they would teach. 

These needs primarily focused on containing behavior and eliciting student participation. Others 

have raised these issues, and reported that they go unaddressed or under-addressed during 

preparation for high-need schools (Christofferson & Sullivan, 2015; Hopkins, 2008; Weiner, 

2003). Beyond these two problems, there was less attention in the SLS on student learning 

practices such as conveying the curriculum and surfacing student thinking. As they completed 

the program, candidates appeared well equipped to manage classrooms but less equipped to 

engage students with the types of rich learning experiences that leverage their funds of 

knowledge and help them make sense of the world around them, which are the types of learning 
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experiences advocated for by scholars and educational standards such as the NGSS (NGSS Lead 

States, 2013).  

Our findings also suggest the value of moving beyond typical measures of ATCP success 

such as teacher retention and student standardized test scores. We investigated the ATCP 

because of its high teacher persistence rates, but this measure did not reflect the type of 

instructional problems of practice the program was addressing or the tools that candidates 

developed during preparation. Indeed, we argue that our approach of examining the problems of 

practice addressed by the program and tools taken up by candidates may be more useful for 

improving preparation and candidates’ instruction. Based on our findings, we raise two claims 

about the realities and possibilities to be considered in preparing candidates via ATCPs that 

address both local needs and the type of instructional practices promoted by standards such as 

the NGSS. First, we conjecture that, in reality, a five-week long summer practical program can 

support teacher candidates’ uptake of some instructional tools. However, the limitations of the 

five-week program raise questions of what is possible and to what extent a five-week long 

summer practical program can support candidates' take-up of instructional tools that address all 

five persistent instructional problems of practice.  

Realities and Affordances of a Five-Week Long Summer Preparation Program  

 In the current study, we encountered a dedicated group of teacher educators and 

candidates working to improve classroom instruction for students of color. Through the five-

week long preparation program, teacher candidates took up instructional tools that facilitated the 

development of a routinized and orderly classroom. Our findings suggest that the design of the 

learning environment of the SLS reflected a number of theoretically grounded activities intended 

to provide candidates with productive practical experiences before they entered their own 
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classrooms. Specifically, the use of learning cycles, where teacher candidates experience target 

practices as learners, are coached through planning and instruction, and are reflective learners is 

a productive approach to teacher learning (Kang & Zinger, in press). The design and 

implementation of the SLS also created a safe environment for candidates to experiment and 

have instructional concerns addressed. Additionally, the use of PBL as an instructional approach 

can both provide students with meaningful learning opportunities, as well as provide teacher 

candidates with opportunities to see students learn productively (Schneider, Krajcik, Marx, & 

Soloway, 2002).  

 Within a given day of the SLS, teacher candidates were able to have their lesson plans 

vetted by an experienced teacher and iteratively improve their instruction over three periods. As 

we saw in the example of Ms. Jackson’s and Ms. Jordan’s lesson, this prompted candidates to 

make numerous changes to their lessons and adjust instruction. Changes were also facilitated 

over multiple days through the refinement of practices and tools, as we saw with Mr. Vega and 

mobility about the classroom. The small group debrief at the end of each day also provided 

additional space and a forum for issues and challenges to be raised and addressed collectively. 

 Project based learning, focused on early in the SLS and then enacted through an already 

designed unit, showed candidates how students could get excited about doing science and 

working toward a solution of a problem. Nonetheless, and despite the efforts of the lead teachers 

in the SLS, instruction experienced by students (tasks and activities set out for the students) did 

not align with the goals of the NGSS for students to engage in meaningful sense-making. That is, 

NGSS calls for students to solve real world, relevant problems and puzzling phenomena that 

connect with underlying science concepts. In the SLS students learned concepts such as potential 

and kinetic energy in isolation prior to engaging in activities. Furthermore, although the major 
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activity of the SLS was hands on and appeared to be fun for students (recycling through a Rube 

Goldberg machine), it was not anchored in a real world puzzling or focal phenomenon designed 

to promote sense-making. 

What are the Possibilities of the SLS to Address Persistent Instructional Problems of 

Practice?  

The nature of ATCPs and the short five-week duration of the SLS significantly constrain 

the type of learning that can take place for teacher candidates. We conjecture that even in five 

weeks, teacher candidates can take up a wide repertoire of tools to address instructional 

practices.  

 Our findings suggest that there are opportunities to address and facilitate teacher 

development in the three largely unaddressed instructional areas which they will face in their 

own classrooms. Furthermore, we see addressing these additional instructional areas, especially 

portraying the curriculum and making student thinking visible, as critical to promoting equitable 

instruction. We found that candidates took up and used the management and routinization skills 

taught to them by the beginning of the second week of the SLS. This suggests that the remainder 

of the SLS time could shift in focus to address other areas of instructional challenge that 

candidates are likely to face. Indeed, we found structures within the SLS which could facilitate 

some of these changes.  

Making student thinking visible can be systematically addressed through the existing 

program components. Student responses to warm-up, ongoing classroom discussion, as well as 

exit ticket responses can be more closely connected to learning goals and attended to in 

consideration for student thinking as well as adjusting instruction to meet student needs. Prior 

research has shown that increased focus on formative assessments during preparation can make 
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student responses more salient to candidates as they consider changing instruction (Buck, 

Trauth-Nare, & Kaftan, 2010). Indeed, a focus on asking candidates questions about student 

learning should promote consideration and take-up of practices that surface student thinking and 

convey the curriculum. This could be done through the analysis of exit tickets and student work. 

Additionally, candidate observations and debriefs could focus more on student learning rather 

than student doing. Post-lesson debriefs could serve as the venue to iteratively analyze, discuss, 

reflect, and plan about these data, which can expand candidates’ abilities to make student 

thinking visible and adjust instruction accordingly (Kang & Anderson, 2015), 

Portraying the curriculum in the SLS held both promise and constraints for candidates. 

The use of PBL has produced positive student learning and perception outcomes in the program 

(Zinger, Normore, & Hamdan, in preparation). Students expressed excitement while creating a 

Rube Goldberg machine, and focused on a potentially relevant phenomenon (recycling). 

Students also improved their knowledge of the concept of energy. Nonetheless, in some ways, 

PBL constrained what candidates could do in interpreting and designing curricula. This occurred 

both at the unit design level, as well as during individual lesson design, and there were limited 

connections to the students’ own lives and communities through the project. Ultimately, students 

did minimally engage in activities that expanded their understanding of the world or in scientific 

and engineering practices as advocated for by the NGSS. As the program was enacted, there was 

a focus on engaging students initially, then teaching them energy concepts, and then having them 

complete a project that required application of the concepts. Ultimately, candidates did not have 

an opportunity to see or engage in the type of instruction advocated by the NGSS from an equity 

or substantive learning perspective.  
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Creating a project more closely related to students could function as a springboard to 

more principled, NGSS-aligned lesson design and instruction that more tightly couples 

disciplinary core ideas, cross-cutting concepts, and science and engineering practices. Anchored 

in a relevant real-world phenomenon, and building on the principles of PBL, this approach could 

facilitate the shift from a focus on student conceptual understanding to the sense-making 

advocated for by the NGSS (Nariman & Chrispeels, 2015). That is, the project would be more 

firmly grounded in a puzzling real-world challenge rather than a particular science concept. We 

conjecture that if candidates had opportunities to see and enact this type of instruction, they 

would be more likely to enact it in their own classrooms. Part of this process could be facilitated 

by building in a planning period during the day and having two periods of instruction, which was 

done at the end of the SLS to accommodate the candidates. Additionally, rather than a single 

large project, candidates could develop week-long units that they plan, and enact instruction in 

which they are provided with opportunities to reflect. This approach could result in four 

iteratively planned and taught units, which provide them with greater opportunities to engage in 

learning cycles and take up tools designed to surface student thinking and convey the curriculum. 

Separate units could also provide candidates to individualize units more to their particular 

personalities and needs.  

Conclusion and Implications 

 In this study, we saw how a practice-based summer program could facilitate teacher 

candidates’ uptake of some instructional tools, and that this program had the potential to 

facilitate the adoption of additional tools as part of an ATCP. Nonetheless, it is important to note 

that the rise and growth of ATCPs to address persistent shortages of teachers in urban settings 

exists in the context of an inequitable educational system. In urban settings with perpetual 
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teacher shortages, this creates a dilemma of placing in classrooms briefly prepared candidates 

who are committed to teaching but are minimally equipped for the actual work of teaching. As 

others have noted, teacher preparation in general, and preparation for urban settings specifically, 

is both complex and a lengthy process which should extend beyond the preparation period 

throughout teachers’ careers (UTEC, 2014).  

 The complexities associated with teaching and with learning to teach led us to question 

the type of instruction that teacher candidates could provide to their students based on a five-

week long summer preparation program. Even under conditions which are highly conducive to 

candidates’ take-up of a wide repertoire of instructional tools, the SLS is a very short program. In 

our study, Mr. Beltran, the candidate with the most opportunities to teach and to receive 

feedback only taught for a total of six days (11 class periods); this is roughly the equivalent of 

two full days of typical classroom instruction. With none of the candidates teaching in ways that 

aligned with the NGSS, we wonder if and how, once they enter their own classrooms, they will 

get the mentoring, support, and instruction to develop as teachers who can provide students with 

the type of learning opportunities advocated for by the NGSS.  

Future research can build on this study by examining further iterations and other forms of 

summer practical experiences as part of ATCPs. We examined one program and focused on 

science candidates. Studies that expand into other subject areas and grade levels in different 

geographic areas can provide a broader picture of practical summer preparation programs and 

candidate experiences. Additionally, studying how other components of ATCPs can work 

together to facilitate ongoing candidate development can provide insight into how these 

components can align to promote candidate learning. For example, closely connected 

coursework and practical experiences can facilitate candidates’ departure from trial and error 
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instructional approaches to more theory based approaches. Finally, following candidates into 

their own classrooms and examining their instruction could help better connect what candidates 

learn with what they actually use in their instruction, as well as what that means for student 

learning in urban schools. 
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CHAPTER 3 

Study 2.  Order in the Classroom: How First-Year Alternatively Certified Instructors 

Teach and Use Preparation Tools 

Abstract 

Nearly a quarter of new teachers in the United States are now prepared by fast-track alternative 

teacher credentialing programs (ATCPs). Nonetheless, little is known about the instruction of 

ATCP graduates, or how their preparation supports their instruction as they enter high-need 

urban schools. Thus, in this qualitative case study, we investigate: (a) the nature of instruction of 

four science ATCP graduates in their first year teaching; and (b) the types of instructional 

challenges they face and how they address them. Data include observational field notes, 

interviews, and instructional artifacts. We find that challenging high-need school conditions 

derailed two of the teacher candidates from teaching science. Instructionally, teacher candidates 

focused on maintaining an orderly classroom through routinization tools, primarily developed 

through preparation. Although classrooms were orderly in some of our cases, instruction did not 

reflect the type of learning advocated for by researchers and instructional standards, revealing 

larger systemic educational problems.  

Keywords:  Urban teacher preparation, novice teaching, teaching conditions, teacher 

learning 
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Introduction 

Alternative teacher preparation programs (ATCPs) have steadily grown in the United 

States since the 2000’s, driven by policy changes to address teacher shortages and low-quality 

instruction in high-need, hard-to-staff schools serving predominantly non-dominant students 

(Zeichner, 2016). Today, nearly 25% of newly prepared teachers come from ATCPs (Redding & 

Smith, 2016). Furthermore, ATCP-prepared teachers now account for 500,000 or 15% of all in-

service teachers (Redding & Smith, 2016). Despite this increasing number of ATCP-prepared 

new teachers, little is known about the type and nature of their instruction as they enter urban 

science classrooms. The lack of information makes it difficult for the teacher education 

community to make empirical, well-grounded arguments about the policy and practices of 

ATCPs. 

ATCPs take a different approach to recruiting and preparing teacher candidates than 

traditional programs (Hamdan et al., 2014; Zeichner & Schulte, 2001). This is accomplished by 

the early entry, fast track nature of ATCPs. These programs allow teacher candidates to teach in 

their own classrooms, with little to no formal teaching preparation after completing a bachelor's 

degree, while simultaneously completing a teacher credentialing program (Zeichner & Schulte, 

2001). The proliferation of ATCPs has been accompanied by a growing body of research and 

controversy. Whereas traditional programs continue to attract predominantly white and middle 

class women (Sleeter, 2016), ATCPs have been successful at attracting more diverse teacher 

candidates from African American and Latinx backgrounds (Woods, 2016). Numerous studies 

comparing the outcomes of traditional training versus ATCPs remain mixed, with some showing 

better outcomes for traditional program graduates and others better outcomes for ATCPs 

(Whitford, Zhang, & Katsiyannis, 2018). The state of the field has prompted some scholars to 
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call for research to move beyond this comparative/dichotomous approach and examine 

affordances and benefits for particular approaches and how they might provide insight into the 

improvement of teacher preparation more broadly (Zeichner, 2018). This call has spurred studies 

that examine the nature and models of ATCPs to provide insight into their structures and 

function, as well as candidates’ experiences (Consuegra, Engels, & Struyven, 2014; Schneider, 

2014).  

One particular group of ATCPs that has generated interest are programs, often connected 

to universities, which provide candidates with some practical summer teaching experience before 

candidates enter their own classrooms (Donaldson & Johnson, 2011). These programs attempt to 

bridge the recruitment and fast-track benefits of ATCPs with some of the practical preparation 

benefits of traditional programs (Schneider, 2014). These alternative programs have moved 

closer to traditional programs by providing four to five weeks of practical instructional 

experience and learning in the summer prior to candidates entering their own classrooms (e.g., 

Schneider, 2014; Zinger & Normore, 2016). Furthermore, these programs claim to take a 

“practice-based” approach, wherein candidates’ experiences are centered on the very work of 

teaching, including planning and instruction, instead of focusing on academic or theoretical ideas 

(Schneider, 2014). Yet, it is largely unknown what candidates actually experience and learn in 

these program, and subsequently what they take into their own classrooms, beyond the 

description of program structures (Schneider, 2014). 

To elucidate the path from ATCP preparation to first-year instruction, the current study 

followed four first-year teacher candidates enrolled in an ATCP from a five-week summer 

preparation program through their first year of instruction. We continue to identify the teachers 

as “teacher candidates” because despite being in their own classroom, they are not certified and 
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must complete coursework and meet state requirements in order to be considered teachers. The 

teacher candidates are viewed as interns by their schools. We explore the nature of the ATCP 

candidates’ first year of instruction, focusing on candidates’ take-up of program-recommended 

tools. The focal ATCP of this investigation has a history of positive teacher-retention outcomes 

in some of the highest need schools in the Western United States. The following questions guide 

the analysis: 

1. What is the nature of instruction in the ATCP teacher candidates’ classrooms? 

a. What are the instructional foci in the classroom? 

b. To what extent is instruction aligned with the equity and learning goals of the 

Next Generation Science Standards? 

2. What instructional challenges did teacher candidates face? How did they address these 

challenges? 

The current study contributes to the growing body of literature on ATCPs, specifically, 

how practical preparation experiences affect candidates’ classroom instruction. Furthermore, this 

study provides insight into instructional trajectories of ATCP candidates through their first year 

of instruction.  

Literature review: Goals and realities of science instruction in urban schools. 

 In the following section, we detail the current conditions and goals of instruction in high-

need urban schools. Low-quality instruction contributes to the perpetual inequities faced by non-

dominant students in urban schools (Darling-Hammond, 2010). The low-quality instruction that 

these youth experience in urban schools is often attributed to lack of teacher preparation and lack 

of resources in the schools (Prime & Miranda, 2006). These factors are nonetheless intertwined 

and interrelated, with one contributing to the other (Darling-Hammond, 2010). For example, 
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teacher attrition contributes to the under-resourced nature of schools, and the under-resourced 

nature of schools contributes to teacher attrition.  

The under-resourced and high-need nature of urban schools.  Instruction in urban 

settings is complex and is situated in the economic and socio-cultural realities of the settings 

(Prime & Miranda, 2006). A central concern in urban schools is that, despite a commitment to 

equal access to education, districts that serve more students of color and students of lower 

economic status are categorically underfunded (Wiener & Pristoop, 2006). This underfunding 

leads to a lack of resources, which is a central concern in urban schools (Darling-Hammond, 

2010; Johnson, 2006). Lack of resources manifests in a number of ways. Lack of physical 

materials (such as consumables) and curricular materials (such as lesson plans) constrain the type 

of instruction in which teachers can engage (Johnson, 2006; Markow, Macia, & Lee, 2013). 

Human resources (other teachers and peers with whom to collaborate) are also important for 

teacher development. Lack of a presence of a peer community and time for peer collaboration, 

for example, have been persistent problems in urban settings, leaving teachers working in 

isolation or sacrificing personal time to collaborate with peers (Rodriguez, 2015; Tobin, Roth, & 

Zimmermann, 2001).  

Teacher shortages contribute to low-quality instruction for non-dominant students.  

Teachers are at the center of instruction and are the principal factor contributing to the quality of 

instruction in a classroom (Darling-Hammond, 2010). Nonetheless, perpetual teacher shortages 

undermine instruction. In California, for example, 75% of districts report teacher shortages, and 

this number is even higher – at 83% – in high-need schools (Podolsky & Sutcher, 2016). 

Districts manage these shortages by increasing class sizes, hiring untrained substitutes, and 

placing teachers in classes which they are not certified to teach (Podolsky & Sutcher, 2016). 
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Ultimately, these stop-gap measures have a negative impact on student learning (Loeb, Darling-

Hammond, & Luczak, 2005). The shortage problem is grounded in high turnover rates of in-

service teachers as a results of poor working conditions (Ingersoll & Perda, 2009). Indeed, non-

retirement attrition accounts for approximately 66% of the demand for new teachers (Sutcher, 

Darling-Hammond, & Carver-Thomas, 2016). Looking ahead, teacher shortages are likely to 

persist or increase (Sutcher et al., 2016). There are many ways in which districts and 

policymakers are attempting to address these shortages, both at the school level as well as 

through teacher preparation (Podolsky & Sutcher, 2016).  

One preparation approach aimed at addressing these shortages in urban settings is the 

adoption of ATCPs (Hamdan, Borden, & Dueñas, 2015). Nonetheless, one of the critiques of 

ATCPs are the high teacher turnover rates of programs, which are compounded by the settings 

that ATCP graduates teach in and the relatively brief preparation they receive (Redding & Smith, 

2016). However, some ATCPs, through concerted efforts and development, have been able to 

prepare teachers who remain in the profession at higher than typical rates (Zinger & Normore, 

2016).  

The goals and realities of science education for non-dominant students.  Science 

standards and the type of science instruction students should experience in classrooms have 

crystalized over the past decade in the form of the Next Generation Science Standards (NGSS 

Lead States, 2013). These standards are more complex than their predecessors and call for 

instruction that moves beyond rote memorization to position students as sense-makers who can 

develop and revise models, argue from evidence, and develop ideas (Bybee, 2014). NGSS also 

explicitly calls for equitable approaches to instruction which consider students’ diverse 

backgrounds and experiences (NGSS Lead States, 2013). One key component of this approach is 
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to create high cognitive demand tasks for students to grapple with to learn science (Kang, 

Windschitl, Stroupe, & Thompson, 2016). In consideration for non-dominant students, along 

with the standards, scholars have advocated for science instruction that engages students as 

sense-makers of the world around them and unsettles existing hierarchies within science (Bang, 

Warren, Rosebery, & Medin, 2013).  

 First-year teachers enter urban classrooms in which students are often frustrated and 

behind grade level in their content knowledge (Lavadenz & Hollins, 2015). Contributing to the 

disenfranchisement and alienation of otherwise capable students is the persistent use of 

traditional math and science instruction that is disconnected from students’ own lives  (Calabrase 

Barton & Yang, 2000; Nasir & Hand, 2008). In these settings, teachers tend to develop deficit 

perspectives of their students and move to lower academic expectations and demands on students 

in these schools (Prime & Miranda, 2006). Although largely low-quality, the type of instruction 

seen in urban classrooms can vary markedly from teacher to teacher, even when using similar 

curriculum (Hollins, 2012; McNeill, Pimentel, & Strauss, 2011). Indeed, small pockets of high-

quality instruction exist in urban settings and are characterized by meaningful learning 

experiences built on strong relationships between the teacher and their students and among the 

students themselves (Hollins, 2012).  

Students in urban settings are often disengaged from science because it is taught by 

teachers who do not look like them, who do not understand them, and who focus on topics that 

are disconnected from their lives (Basu & Calabrese Barton, 2007). The inequity created in urban 

math and science classrooms is problematic as it perpetuates a racialized system that 

marginalizes large groups of primarily Latinx and African American students. The majority of 

those students are taught by primarily monolingual, white, and female teachers (Cochran-Smith 
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et al., 2012; Milner, 2013). This is another area in which ATCPs attempt to bridge the gap by 

focusing on recruiting more diverse teachers. 

Activity Theory and Novice Teacher Instruction 

 The focal phenomenon of this study is first-year ATCP teachers’ instruction in high-need 

urban schools. We take a situative perspective to teaching due to the complex and contextualized 

nature of classrooms (Greeno, 1998). We view instruction as part of an intact activity system, 

where teachers’ and students’ classroom interactions exist within broader socio-cultural contexts 

shaped by the schools, communities, and policy (Greeno & Gresalfi, 2008). Examining 

instruction as an activity system focuses our inquiry on the system rather than on individual 

actors, such as teachers in the classroom. In high-need settings especially, attending to larger 

systemic features can be productive, as it highlights the various actors and influences that impact 

instruction. 

 We use two analytical frames to characterize instruction within the classroom. First, we 

characterize instruction around the persistent problems of practice, or challenges which teachers 

address through their instruction (Kennedy, 2016). We then use a tools framework to identify 

which tools teachers adopt to address instructional problems of practice (Grossman, 

Smagorinsky, & Valencia, 1999). Kennedy characterizes the work of teaching as addressing five 

persistent instructional challenges. These are goals that every teacher attempts to meet through 

their instruction. These goals are: (a) designing the curriculum. This refers to how teachers make 

the curriculum accessible to students (who are naïve to the content) via planning and instruction 

(e.g., through the development of puzzling scientific phenomenon that can underpin instructional 

units); (b) engaging students to participate in the classroom (e.g., by calling on students or 

having students work in groups on a task); (c) making student thinking visible (e.g., using 
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various forms of formal and informal assessments that facilitate surfacing of student thinking); 

(d) containing student behavior, which focuses on behavior management and minimizing 

distractions; and (e) addressing the teachers’ own personal needs (i.e., making the first four goals 

work within the personality and comfort level of the teacher). Identifying which of these 

challenges teachers address (and how) facilitates understanding of the nature of instruction in the 

classroom. 

 Identifying the types of tools that teachers use helps us see what persistent instructional 

challenges teachers address and how. Instructional tools broadly fall into two categories:  

conceptual and practical (Grossman et al., 1999). All tools are reusable resources that can be 

used to address instructional challenges widely, beyond a single lesson. Conceptual tools are 

ideas or guidelines (such as lesson plan formats) that can guide instruction and instructional 

design (but are not instruction in and of themselves). Practical tools are strategies and approaches 

that can be used directly in instruction, such as think-pair-share or lecturing. Although always 

used directly in instruction, how practical tools are used can vary widely.  

Method 

Study Context 

 This is a longitudinal qualitative case study following four teacher candidates from non-

dominant backgrounds who completed a five-week practice-based summer preparation program 

as part of an ATCP program (Yin, 2013). All of the candidates began teaching in high-need 

urban classroom. We focus on the first year of instruction of these four teacher candidates and 

trace their use of instructional tools to the summer program as well as other sources. The teacher 

candidates taught in different schools, but their schools shared broad characteristics. 
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The schools in which the candidates taught served almost entirely non-dominant students, 

and the majority of teachers and staff also came from non-dominant backgrounds. Some of the 

schools had historical graduation rates as low as 50%, with few graduates meeting the minimum 

criteria to apply to state universities. Additionally, the schools and students in the communities 

they served had some of the lowest standardized testing outcomes in the state. The schools that 

had state-level standardized testing data typically placed in the bottom decile or quintile. These 

types of schools have been referred to as “apartheid” schools by scholars to reflect their 

racialized composition and the inequity experienced by students who attend them (Kozol, 2005). 

The ATCP program in which candidates were participating and the summer practical 

component (the Summer Lab School, or SLS) had been iteratively developed over seven years in 

response to local needs. The SLS specifically began as Saturday schools, grew into a summer 

five-week program focusing on middle school STEM, and eventually developed and expanded 

into high schools and elementary schools (including English and SPED). The shifts in the 

program were in response to the staffing needs of local schools, as well as to provide students 

with more meaningful opportunities to engage with STEM. Whereas the initial Saturday schools 

and early iterations of the SLS took a learning remediation approach (which was disliked by 

students), the current iteration of the SLS uses a Project-Based Learning (PBL) approach. This 

approach is viewed as more productive for the teacher candidates participating in the program, as 

it gives them an opportunity to see what highly engaging instruction can look like. Additionally, 

the ATCP focuses on equipping candidates with the routinization and management tools both the 

local schools and students seek. Staff from the ATCP work closely with the local district to 

identify and develop these skills. 

Participants 
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 Four science teacher candidates who completed the same practice-based SLS program 

and were all enrolled in the same ATCP participated in this study. All four candidates were 

young teacher candidates of color who grew up in or near the neighborhoods in which they were 

teaching. Additionally, financial constraints drove the candidates to enroll in the ATCP. None of 

the candidates had the financial resources to both enroll in a credentialing program and be out of 

the workforce for a year or more. Nonetheless, their educational backgrounds and pathways to 

teaching varied markedly from one another (see table 2.1). We provide additional details about 

each candidate as we present their cases in the findings. 

Table 2.1 

Teacher Candidate Backgrounds, Demographics, and School Placements  

Pseudonym Race Gen
der 

Bilingu
al/Span
ish 

College Major School 
setting 

Teaching  
Assignment 

Class 
size 
 

 
Mr. Beltran 

 
Latinx 

 
M 

 
Y 

 
Top Tier 
State 
University 
 

 
Biology 

 
New urban 
charter high 
school 

 
Biology, 5 
periods 

 
~36 

Ms. Jackson African 
Americ
an 

F N HSBCU Biology Urban high 
school 

SPED reading, 2 
2-block periods 
 
 

~20 

Ms. Jordan African 
Americ
an 

F N State 
University 

Public 
health 

Urban 
middle 
school 

Chemistry, 1 
period, 
integrated 
science, 4 
periods, science 
and technology 
1 period 
 

25-35 

Mr. Vega Latinx M N Community 
College/Top 
Tier State 
University 

Biology Urban high 
school 

Chemistry, 5 
periods 

25-35 
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Data Sources 

Research question 1: What is the nature of instruction in the ATCP teacher 

candidates’ classrooms? The primary sources of data for this question were field notes and 

post-instruction interviews with each of the candidates. Multi-day observations were scheduled 

with each candidate, once at the beginning of the school year, once later in the fall, once in 

winter, and once in spring. Multi-day observations were scheduled in order to facilitate 

observation of a wide range of instructional challenges and tasks, as well as potential tools 

candidates might be using over multiple days. Observations were spread over four time points to 

determine how candidates initially set up their classrooms at the beginning of the year and then 

how their instruction and use of tools might change over the course of the year. Observations 

were typically scheduled for one focal instructional period, but in some cases, multiple periods 

were observed. When possible, instruction was also audio recorded. Semi-structured interviews 

were conducted with teacher candidates after each set of observations. Interview questions were 

geared toward better understanding the nature of instruction, identifying sources of instructional 

tools used, as well as understanding take-up and changes in the use of instructional tools. All 

interviews were recorded and transcribed. A total of 27 individual classroom observations and 

nine interviews were conducted over the school year (see Table 2.2). Observations were uneven 

across the teacher candidates due to some teacher candidates not teaching science or leaving the 

classroom entirely.  
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Table 2.2 

Candidate Observation and Interview Data Collection     

Candidate Total 
observatio

ns 

Intervie
ws 

Initial 
August 

visit 

Week 
long 

August 

One day 
October 

Week 
long 

November 

Week 
long 

February 

Week 
long May 

Mr. Beltran 1 1 Y N/A N/A N/A N/A N/A 

Ms. Jordan 0 2 N/A N/A N/A N/A N/A N/A 

Ms. Jackson 8 2 Y Y Y One day N/A N/A 

Mr. Vega 18 4 Y Y Y Y Y Y 

 

 Additional sources of data came from teacher candidates’ classrooms, including 

instructional materials such as slide presentations, handouts and worksheets, student notebooks, 

and other student work. These materials were collected to both identify tools that the teacher 

candidates were using as well as for triangulation. Data from the summer preparation program 

included the results of prior analyses of the instructional tools which candidates experienced and 

had taken up during the program.  

Research question 2: What instructional challenges did teacher candidates face? 

How did they address these challenges? Field notes and interviews were the primary data 

sources for this question, as well as student work. School characteristics and informational data 

were also collected. Observations were used to identify potential challenges that teacher 

candidates were facing in the classroom, as well as how they were addressing challenges. 

Interviews were used to confirm or disconfirm observed challenges as well as to identify 

challenges that teacher candidates reported facing. Interviews also provided information about 

how the teacher candidates addressed or thought about addressing challenges. Subsequent 
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observations and interviews were used to gauge the persistence of challenges or how new tools 

were being used to address challenges. 

Data Analysis 

 We employed a qualitative case study approach in this study, where four teacher cases 

were generated and then emergent patterns were identified within and across the cases (Yin, 

2013). The analyses for the first research question were conducted by: (a) Identifying and 

describing teacher candidates’ site-based context; (b) identifying and categorizing the categories 

of persistent instructional problems of practice that the candidates attended to through their 

instruction; (c) examining tools that candidates used to address the challenges (Grossman et al., 

1999); (d) identifying the sources of the tools used; and (e) comparing the nature of instruction 

observed to the type of instruction advocated for by the NGSS. For the second research question, 

teacher-reported and observed instructional challenges were identified. These challenges were 

then organized by whether – and to what extent – teacher candidates recognized and addressed 

the challenges, as well as what tools were used to address them.  

Research question 1: What is the nature of instruction in the ATCP teacher 

candidates’ classrooms? To characterize school settings, we first examined broad school and 

classroom characteristics that have been identified as important factors for instruction. For this 

top-down approach, we were guided by existing literature on the types of supports and resources 

science teacher candidates need, especially as they begin teaching. We examined human 

resources, including school leadership and the availability of mentors or other human supports 

(Drago-Severson, 2012; Feiman-Nemser, 2003). We additionally examined curricular and 

material resources that are especially critical in science instruction (Johnson, 2006). With a 
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bottom-up approach, we initially descriptively and then thematically organized what teacher 

candidates reported as instructional constraints and affordances.  

The unit of analysis used to identify the persistent instructional problems of practice 

addressed by the teacher candidates was an instructional segment. An instructional segment is a 

discrete instructional activity in which the teacher candidates engaged. For example, a teacher 

candidate beginning class asking students to complete a warm-up would be considered one 

instructional segment, and the teacher candidate then prompting students to share-out their ideas 

would be considered another instructional segment. Once the segments were identified, they 

were categorized based on Kennedy’s (2016) framework of the five persistent problems of 

practice that teachers face instructionally.  

Individual segments representing instructional problems of practice addressed were 

exemplified by (a) portrayal of the curriculum (e.g.,Mr. Vega’s attempt to use an activity in 

which students used glow in the dark stars [glowing and fading] to represent the concept of 

electrons being energized and rising and then falling across electron orbitals); (b) enlisting 

student participation (e.g., Ms. Jackson using a warm-up at the beginning of class to get all of the 

students working); (c) making student thinking visible (e.g., Mr. Vega pressing students during 

classroom discourse to explain why they think chicken has more energy than French fries and the 

students explaining to him why they think that); (d) containing student behavior (e.g., Mr. 

Beltran asking a student to change seats because they were talking to their neighbor); and (e) 

addressing the teachers’ own personal needs (e.g., Mr. Vega designing most lessons to include an 

activity, because he felt it was important and productive for students to do “hands-on” activities 

rather than just lecturing at them). From these categories, broader themes and patterns emerged 

about the instructional problems of practice addressed through daily activities in the classroom, 
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as well as longer term patterns over a series of multiple observations and visits. We then sought 

to identify and link instructional tools to the challenges teacher candidates were addressing 

through instruction. We identified the tools that teacher candidates were using as part of each 

instructional segment. Using Grossman and colleagues’ (1999) framework, tools were first 

identified as conceptual or practical and then thematically coded based on their purpose. For 

example, Mr. Vega used elbow partner, high-five partners, and across-table partners; these were 

all practical tools, and collectively they were used as different share-out tools. We then linked 

the themed tools to the instructional challenges that candidates were addressing. This provided us 

with a matrix that reflected both the instructional challenges addressed as well as the tools that 

candidates were using to address the challenges. Finally, we identified the sources of 

instructional tools based on field notes and interviews. Once the instructional problems of 

practice and tools used to address them were identified, we compared the instruction provided to 

students with that advocated for by the NGSS. Specifically, we examined the central shift in the 

NGSS from prior standards to focus on engaging students in sense-making of the world around 

them in ways that were culturally connected to their own lives and positioned them as capable 

learners.   

Interviews and instructional artifacts were used for triangulation. Interviews provided 

clarification of which tools candidates used, their sources, and what persistent problems of 

practice they were addressing. These interviews were particularly important, because some tools, 

such as the 5-E lesson plan format used by some of the teacher candidates, could be used in 

many different ways and for different purposes. Instructional artifacts, such as instructional 

slides, handouts, and student work, were similarly use for triangulation and to provide additional 

context.   
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Research questions 2: What instructional challenges did teacher candidates face? 

How did they address these challenges? A thematic approach was used for this analysis. The 

analysis was conducted at two levels, a school level and a classroom level. At the school level, 

instructional challenges that superseded classroom interaction were identified (e.g., unsupportive 

administration, or lack of curricula). For the classroom level, we used instructional segments 

identified in the first research question based on Kennedy’s (2016) framework as the basis for 

this analysis. Through the observations and interviews, segments or areas in which the teacher 

candidates were challenged were identified (e.g., if a student was being disruptive). Teacher 

responses to the challenges were gathered from observations as well as through interviews. 

Particular attention was paid to instances where instructional challenges were observed and did 

not appear to receive a response from the teacher. Interviews were used to determine if teacher 

candidates were or were not aware of some of the challenges observed. We were interested in 

identifying both challenges that were visible as well as not visible to the teacher candidates. 

Results 

We found marked variations and instabilities in the novice teacher candidates’ 

instructional assignments at their individual school sites, which had noticeable impacts on their 

science instruction. Only one teacher, Mr. Vega, taught science in his subject area competency 

for the entire school year, whereas the other three teacher candidates were either re-assigned to 

other subjects or left their assignment by choice (see Figure 2.1). Ms. Jackson was initially 

assigned to teach science outside of her core competency. After she struggled to teach the subject 

for nearly a semester, she was shifted to a self-contained multi-subject special education (SPED) 

classroom. Mr. Beltran left his teaching position two weeks after starting school, as his situation 

became untenable, affecting his health. The final case, Ms. Jordan, never made it into the science 
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classroom, being shifted into a self-contained SPED English classroom at the beginning of the 

school year, rather than to the science class she was initially supposed to teach. Instruction in the 

teacher candidates’ classrooms overwhelmingly focused on maintaining an orderly classroom 

through routines, which relied on practical instruction tools, many of which came from the 

ATCP. Although instruction varied between teacher candidates, we did not see the type of 

instruction advocated for by the NGSS in any of the teacher candidates’ classrooms.  

 

Figure 2.1.  ATCP candidate’s assignment, and classroom instruction. 

In the following section, we present the teacher cases, detailing teaching assignments, 

some of their constraints and affordances, the type of instruction that the teacher candidates 

engaged in, and its instructional alignment with NGSS. We then present three patterns that 

emerged from our cross-case analysis relating to the instruction and instructional challenges the 

teacher candidates faced. The first pattern focuses on instruction and the contrast between Mr. 

Vega and Ms. Jackson, who both taught science as they faced challenges conveying curriculum. 

The second pattern focuses on the systemic dysfunction that undermined efforts to teach science 

in the cases of Mr. Beltran and Ms. Jordan. The final pattern points to the overwhelming focus 

on order and the inattention to students’ meaningful science learning.  



 
  

 86  
 

Shared Teacher Characteristics 

Although they entered teaching for different reasons, all of the candidates selected the 

ATCP because of financial constraints. Ms. Jackson summarized this by pointing out that “the 

program allows you to work while getting your credential, which is the most important thing to 

me.” Indeed, none of the teacher candidates were likely to enter the profession without the 

ATCP. The candidates simply could not afford to take a year or more off from work to complete 

a traditional preparation program. Additionally, although coming from different institutions, all 

of the candidates were recent college graduates, and none had established careers that they were 

leaving to pursue teaching. All of the candidates were able to secure teaching positions prior to 

beginning their summer preparation program. Additional details on each candidate are presented 

in their cases. 

 All of the candidates participated in the same Summer Lab School (SLS) program under 

the guidance of the same lead teacher who provided them with close supervision and feedback. 

The program was comprised of an initial three-day orientation, and then the candidates spent 

four weeks in a school setting where they taught, observed, reflected on, and revised science 

lessons. The SLS instructional program followed a Problem Based Learning (PBL) format for 

instruction, with an overarching project in which students learned about energy and energy 

transfer by building a Rube Goldberg machine that facilitated recycling. None of the teacher 

candidates ultimately used this approach in their own classrooms. Additionally, the program used 

the 5-E lesson plan format, guided by students engaging, exploring, explaining, elaborating, and 

being evaluated in lessons (Bybee et al., 2006). Although the number of days for which 

candidates participated and taught in the SLS varied, all candidates experienced and took up 
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some instructional tools. The majority of tools taken up by candidates were designed to create 

and maintain an orderly, routinized, and organized classroom. 

The Case of Mr. Vega 

Mr. Vega can be viewed as the most successful case in our study. Instructionally, he was 

able to maintain an orderly and organized classroom through establishing routines. Much of this 

was facilitated through the use of tools introduced from the SLS. Indeed, Mr. Vega took up more 

SLS-based tools than any other candidate, and the instruction we saw in his classroom was most 

closely aligned to what we saw in the SLS. There was some attention to student learning in Mr. 

Vega’s class, through surfacing students’ ideas, as well as attempting to connect real-world 

examples with scientific concepts. Mr. Vega also took up additional tools from the credentialing 

courses he was taking, his university-provided instructional coach, and other teachers and 

students at his own school. At his school site specifically, much of what he picked up was 

incidental, by seeing what other teachers did or how students reacted to different approaches 

taken by other instructors.   

Teacher background. Mr. Vega is a soft spoken Latino male. He tutored students in 

chemistry and math at his former high school while he attended college, initially at a community 

college and then at a top tier state university. Having enjoyed the tutoring experience and 

considering teaching, a counselor at his high school suggested he enroll in the ATCP program. 

Mr. Vega subsequently contacted the university and enrolled. 

 Teaching assignment and school context. Mr. Vega accepted a position at a high school 

that had a long history of failure, where as few as 5% of students reached proficiency levels on 

standardized tests. The school had gone through a revitalization effort a few years prior in an 

attempt to improve student outcomes. As the school had been recently renovated, Mr. Vega’s 
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classroom was well equipped with both lab and classroom materials. Mr. Vega was one of three 

science teachers and the school’s only chemistry teacher. He taught five periods of tenth grade 

chemistry with class sizes ranging from 25 to 35 students. We primarily observed first period, 

which Mr. Vega identified as his best class. He noted that his fourth period class was almost 

exclusively comprised of English language learners, and that his fifth period was generally 

challenging behaviorally. Although he was the only chemistry teacher, he did have some support 

and resources from other teachers on the campus, including the English department chair and 

another science teacher. The school had a regular professional development scheduled where 

teachers would meet and work together. Among the four participants, Mr. Vega was the only one 

who talked about professional development as being productive. 

 Instructional foci, tools used, their sources, and NGSS alignment. Mr. Vega 

structured his lessons and class based on the first three E’s of the 5-E lesson plan model. This 

approach was designed to create routines and to maintain an orderly classroom. Additionally, he 

saw these three E’s as a way to facilitate development of students’ conceptual knowledge by 

showing the utility of that knowledge. As he explained,  

I primarily worry about the engagement, explore and explain, in terms of the 

[instructional] activity, the before and the after, those are what I worry about. The explore 

activity is when the students are actually doing the activity but, afterwards, and 

beforehand, you have the engagement and I feel like the teacher needs to lead that, or at 

least introduce it, and then after the activity to make sure they have what you want them 

to have from the activity. You guide student discussion and explaining, and so the 

explore activity is useful, but it’s the engagement and the explain that kind of hold it up 

and make it useful. 
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This example highlights Mr. Vega’s idea that teachers lead students to a specific scientific 

explanation or concept, where the activity is in service of conceptual learning rather than student 

development of ideas. Following the first three E’s of the 5-E model, Mr. Vega would typically 

open the class with a warm-up grounded in a real-world phenomenon, have a share out, and have 

students engage in an activity. Then, he would explain the scientific concept he was intent on 

teaching, followed by an exit ticket (see Figure 2.2). Mr. Vega’s instructional approach was very 

similar from day to day; thus, we will present one lesson that is representative of his instruction, 

which highlights his approach of attempting to engage students with something that may be of 

interest to them and then attempting to connect that to an abstract scientific idea.  

 

Figure 2.2.  Mr. Vega’s typical instruction using the 5-E lesson plan format. 

In the fall, Mr. Vega taught a lesson to students about electron orbitals and quantum 

jumps, and he used glow in the dark stars as something that might be interesting to students as a 

bridge to the concept. Mr. Vega greeted students as they came in; the atmosphere in the 

classroom was generally light and jovial. He began by asking students, “What does it mean when 

an object glows in the dark? What needs to happen for glow-in-the dark objects to glow?”  This 

was accompanied by an image of glow-in-the-dark sneakers. The warm-up was set up to engage 

students with a relevant real-world phenomenon that would later be connected to an activity (i.e., 

the explore component of the lesson). This activity was followed by the explanation portion of 

the lesson, which was a lecture on the underlying scientific concept. Students initially wrote 

down answers in their notebooks such as, “It means that the object can bright[en] up the dark,” 
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and that “the object needs to have a chemical reaction.” After a few minutes, Mr. Vega asked 

students to share their responses with a tablemate. He then solicited a larger share-out where 

students gave their ideas to the entire class. During the warm-up, Mr. Vega also used hand 

signals to get students’ attention and to see if they needed more time. The warm-up, share-out, 

and attention getter were all tools Mr. Vega had taken up during the SLS.  

Following the warm-up, Mr. Vega introduced an activity, the explore component of the 

lesson. In the activity, students in groups of four or five received a small, green, plastic glow-in-

the-dark star. He prefaced the activity with a warning: “Do not horseplay with the stars. If 

anyone plays with or mishandles the stars, they will be removed from the activity and receive a 

zero.” He had students initially use their science notebooks to make an “I predict...” statement, 

with students making predictions such as, “I predict it will glow [so] little that you will hardly 

notice it.” Students then had four trials to put the star next to a source of light for a given period 

of time. When prompted, a student from each group stood on a stool and held up their star to the 

overhead lights. Mr. Vega would then turn the light off and students would see how bright the 

star was in the dark. After each trial, students recorded observational data, such as “no light” or 

“a little.” Mr. Vega posed three closing questions to the students: (a) What is happening to the 

star material when we shine light on it? (b) What is the star material doing when we see it 

glowing? (c) Where did the glowing light from the star material come from? There was no 

student discussion of these questions.  

 After the activity, Mr. Vega transitioned to a more direct instruction approach, the 

explain component of the lesson, talking about and illustrating the Bohr atom model that 

explained how, after absorbing energy, atoms can emit light as they drop states of energy (see 

Figure 2.3). He connected this directly with the star lighting up, and then going dark. This was 



 
  

 91  
 

the substantive learning component of the lesson, in which Mr. Vega’s goal was to facilitate 

student learning of electron orbitals and energy levels. Despite efforts to connect the activity to 

the underlying science, Mr. Vega’s approach was focused on understanding the concepts, 

electron orbits, and electrons changing orbits. This instructional approach, wherein instruction 

focuses on abstract concepts, is not well aligned with goals set forth by researchers and the 

NGSS standards, where students should be engaging in answering puzzling questions about 

natural phenomena. Indeed, although there were many activities in Mr. Vega’s classroom, they 

were largely rote with a single predictable outcome designed to demonstrate a concept rather 

than to answer an open-ended puzzling scientific phenomenon. The lesson did not have an exit 

slip, while most others we observed did.  

 

Figure 2.3.  Mr. Vega’s whiteboard containing instruction about the Bohr model. 

Over time, Mr. Vega continued to take up routinization tools designed to create an 

orderly and organized classroom. Most of the tools he used were linked to the SLS. These 

included the use of a warm-up, pair or small group share-out, whole group share-out, the use of a 

hands-on activity, and exit tickets. These tools were anchored in the 5-E lesson plan that 

provided structure for instruction. Nonetheless, Mr. Vega also noted the limitation of tools he 

took-up in the SLS, and he sought help and additional tools to maintain order in his classroom. 
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Specifically, Mr. Vega pointed out the different nature of the volunteer (and largely well-

behaved) students who participated in the SLS and the students in his own classroom (who had 

many more management problems). Indeed, he noted that although the tools were helpful, they 

were not sufficient. By late fall, Mr. Vega realized that he was unable to maintain the type of 

order he sought in his classroom with the SLS tools exclusively, and he sought additional help. 

He ultimately sourced other tools from his university-based instructional coach, who visited him 

occasionally; from university coursework and instructors; from his peers at the school site, and 

even from his students.  

Mr. Vega’s instructional coach facilitated the development of some cold-calling practices 

and participation accountability to enlist student participation. For example, Mr. Vega began 

using popsicle sticks to call on students when he did not have enough student volunteers to 

answer questions or participate in classroom discourse. He additionally began walking around 

with a clipboard and awarding participation points when students answered questions. Both tools 

were sourced from his instructional coach. From classes that he was taking at the university, he 

used strategies such as “I see, I wonder” primers, as well as highly structured student 

notebooking (which included a table of contents and daily entries and which were checked and 

stamped every day). Mr. Vega also accessed some curriculum available from the district, 

primarily lesson plans for topics with which he was less familiar. Additionally, although he was 

the only chemistry teacher at the school, Mr. Vega sought and got additional tools from other 

science teachers and from the English department head. For example, as suggested by the 

English department head, Mr Vega developed a homework club for students who misbehaved or 

did not complete assignments. He also learned about individual students’ pressure points as they 

complained to him about how other teachers were getting them to do work or behave, which 
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prompted him to take up similar approaches to manage their behavior. In some cases, Mr. Vega’s 

take-up of tools was reinforced by multiple sources, such as his use of notebooking, which came 

from the SLS, his coursework, and his own school site. Ultimately, these tools facilitated the 

development of routines that encouraged broad classroom participation and order. Mr. Vega’s 

approach to taking up tools was mostly based on trial and error, where he would use a new tool 

or approach, see if it worked, and then keep it or stop using it based on its effectiveness. 

Nonetheless, we found that students were generally well behaved and the classroom was orderly.  

The Case of Ms. Jackson 

Ms. Jackson’s case reflects the type of instruction that is often critiqued in high-need 

schools: instruction that focuses on canonical reproducing of knowledge with little attention to 

meaningful instruction. In the case of Ms. Jackson, we initially saw some use of SLS-based 

organization and routinization tools, but these were quickly abandoned in the face of being 

overwhelmed by three course preps and few resources. On the whole, we saw little appropriation 

of SLS based tools through instruction. Ultimately, instruction in Ms. Jackson’s classroom was 

rote and focused on maintaining student compliance and order. 

Teacher background. Ms. Jackson is the oldest sibling in a large family whose mother 

and grandmother were also teachers. Two of her younger siblings have learning disabilities, and 

at times, she helped them with their schoolwork. Through this experience, Ms. Jackson was 

surprised by the low-quality of instruction her siblings received and how little they learned. This 

motivated her to become a teacher in the area of special education. Ms. Jackson entered the 

ATCP immediately after returning home from college. She had the most limited SLS experience, 

teaching for just three days during the summer (which was half the number of days most of the 

other candidate taught).  
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 Teaching assignment and school context. Ms. Jackson accepted a position in a large 

comprehensive high school that was built a few years earlier. She replaced a long-term substitute 

who had a contentious relationship with the students. Unlike the other teacher candidates who 

taught a single subject, she had a total of three different course preps. Ms. Jackson was initially 

supposed to teach biology and a SPED class, but her assignment was changed a week before the 

school year began. She was assigned to teach one section of chemistry, three sections of 

integrated science (a low-track science course), and one section of science and technology (an 

elective). Although all classes were in the broad field of science, none were in her core 

competency or her major, which was biology.  

As she began to teach at the school, Ms. Jackson noted that some of the other teachers 

appeared indifferent or burnt out. Nonetheless, Ms. Jackson expressed optimism about teaching 

her students and engaging them in meaningful learning. Despite this initial optimism, she had 

few curricular or material resources for teaching as she started. She had textbooks for her core 

subjects but did not have any curricula for her science and technology elective, which focused on 

scientific research. Furthermore, she initially did not have access to materials and lab resources, 

as they were locked up and she did not have keys for them. The school was on a block schedule, 

so periods were roughly 90 minutes long and met every other day. For the purposes of this case, 

we focus primarily on chemistry, a core science subject, and Ms. Jackson’s favorite subject to 

teach. We observed Ms. Jackson through November, when she was shifted to multiple-subject 

SPED instruction.  

Instructional foci, tools used, their sources, and NGSS alignment. As Ms. Jackson 

began teaching, she had little opportunity to lesson plan for individual subjects due to having 

three course preps, so she primarily relied on her textbook and on lessons she found online. Ms. 
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Jackson used routinizing tools she had developed during the SLS early on. Specifically, she used 

warm-ups and mobility around the room to check on groups of students as they worked; 

however, these routines faded quickly. To characterize Ms. Jackson’s instruction, we present a 

lesson from early fall. Ms. Jackson initially taught students about the scientific method and had 

them engage in activities where they explained the scientific method. In her instruction, we 

typically saw attention to two of the 5-E’s. However, in this lesson, she attended to three of the 

5-Es: engage, explain, and explore. We note that when Ms. Jackson explained the material to 

students, she would typically explain it before engaging them in an exploration activity.  

In this lesson, Ms. Jackson initially played a Galileo rap video that went over the steps of 

the scientific method. She played it twice for the students. She used this approach because she 

thought that rap would be a culturally-connected approach in which to present the information 

and that it would be more engaging for students. She then used a PowerPoint to give students an 

example of applying the scientific method to answer the question, “What is the fastest route to 

school?” In the example, she detailed each step of the scientific method; for example, her 

hypothesis was framed as follows: Taking Main Street to Elm Street, to avoid the light on Maple, 

is the fastest route to school. She used the “fastest route to school” question to try to connect the 

scientific method to her students’ own lives. After she completed the presentation, she moved on 

to the activity that students would complete. She first had them complete a worksheet, where 

they listed the steps of the scientific method and their definitions. Then, students created their 

own scientific method foldable, where they both communicated the steps of the scientific method 

as well as illustrated it as they wanted (see Figure 2.4). The worksheet and foldable took multiple 

days to complete. 
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Figure 2.4.  Ms. Jackson’s scientific method foldable. 

 As the initial week of observations was coming to a close, and despite beginning to teach 

with the best intentions, it was difficult for Ms. Jackson to find enough time to do everything she 

had to. 

 So, that’s something that of course I knew, but now I’m learning how to pretty much use 

the time that I have because I mean honestly, I sometimes come home exhausted, 

sometimes I have class at night, all that stuff, so I can’t be a super planner like I’d love to 

be, you know. I’m getting better and better at, before I go sleep, I’m gonna spend an hour 

and a half for plan[ing], figuring out how to, you know, whatever we are doing. 

Lack of time was compounded by what Ms. Jackson saw in her classroom. She pointed out that, 

“I think that when they [students] have a worksheet and they turn it in, it gives them a feeling of 

accomplishment. Like ‘I did what I was supposed to today,’ so they are more motivated to 

complete when I gave worksheets out.” This led Ms. Jackson to revert to rote approaches to 

instruction. She saw these as more productive and rewarding for students. Indeed, in a 
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subsequent visit to the classroom, virtually all lessons only included a worksheet or activity 

where students simply solved problems. Observed activities included worksheets on significant 

figures and creating an illustrated periodic table. Ultimately, Ms. Jackson had a well-behaved 

room, but many students were actively disengaged, with heads down or playing video games 

through class. When considering the goals of the NGSS, we see that instruction in Ms. Jackson’s 

room did not provide students with opportunities to engage in learning as sense-makers; indeed, 

the instruction reflected the model from which the NGSS is designed to move away. 

The Case of Mr. Beltran 

 In this case we see constraints and conditions that were so severe that Mr. Beltran left the 

profession in just two weeks. Mr. Beltran’s case represents a situation in which school conditions 

are so challenging that they quickly derail instruction. Indeed, given his quick departure and the 

administrative nature of his early instruction, we view this case as one where Mr. Beltran did not 

have an opportunity to teach science.  

Teacher background. Mr. Beltran was the only candidate with a Master’s degree, which 

he had earned in Biology; he also worked as a teaching assistant as he completed his degree 

work. He then worked in a research lab for three years, especially enjoying components of the 

work where he got to teach. Having a desire to transition to teaching, he explored and was 

accepted to multiple certification programs. Ultimately, Mr. Beltran decided to enroll in the 

ATCP because of the fast track nature of the program and because he would be working and 

earning a paycheck while taking classes.  

 Teaching assignment and school context. Mr. Beltran accepted a position in a new 

charter school in its first year. He was the only science teacher at the school, along with three 

math and three English teachers. Mr. Beltran was assigned to teach five periods of Biology. As 
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he transitioned into his own classroom, Mr. Beltran was excited to teach in the ways he learned 

during the SLS. He saw himself as “a facilitator… [who] should provide the students with the 

tools that they need to answer whatever question is posed to them, it being either a classroom 

question or, like, a life scenario or situation, and the best way [to] do that is by fostering critical 

thinking and cooperation.” Mr. Beltran was looking forward to building relationships and 

connecting with students in his own classroom. 

Mr. Beltran felt isolated once he arrived at the school; he did not have other science 

teachers with whom he could collaborate and he reported that he had little support from his site 

administrator. The school itself was mostly a set of non-descript portables, and the school only 

served ninth and tenth graders, given that it was new. His classes had as many as 36 students, 

which were larger than the other classes at the school, which had on average of 24 students. Due 

to space limitations, Mr. Beltran was unable to use his own room during his prep period, and his 

room was a portable structure at the edge of the campus. Additionally, as he began teaching, he 

did not have access to lab materials or other resources to conduct experiments.  

Instructional foci, tools used, and their sources. We observed Mr. Beltran during his 

second week of teaching. The lesson we observed focused on lab safety and was part of a 

compulsory curriculum that Mr. Beltran was mandated to teach by the school. Mr. Beltran 

confirmed that the lesson was not of his design, but he had to teach it. During the lesson, we saw 

traces of instructional strategies and organizing routines he had developed during his SLS 

experience. Specifically, we saw a routine with a warm-up and exit ticket opening and closing 

the lesson; these were used to enlist student participation. Mr. Beltran also used a clipboard to 

call on students and used a raised hand and a raised voice calling “class” as attention getters to 

manage behavior.  
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 During instruction, Mr. Beltran went over approximately 50 PowerPoint slides. The 

slides presented lab safety rules and expectations, followed by an image or animated gif that 

represented what would happen if that rule was not followed in some humorous ways (i.e., 

someone’s hair burning). The additional animated slides were something Mr. Beltran added to 

make the lesson more engaging. Mr. Beltran would present a rule, ask students to write it down 

in their own words in their notebooks, and then call on a few students to share out. Students 

would share their answers, which Mr. Beltran acknowledged.  He then moved on after taking two 

or three responses. He would then show students the humorous image and move on. 

As the lesson progressed, students became loud and talked to their tablemates. Some of 

the talk related to instruction and some did not. Mr. Beltran saw the talk as disruptive and moved 

some students to different tables, which they protested. On two occasions, he asked students to 

step outside; he would go outside to briefly talk to them and then returned to the room with them. 

We looked at the work of one of the students who was moved during the class for being 

disruptive; she had all of the rules written down and was completing the assignment as asked. It 

appeared that she was bored with the rote task, but she completed it anyway. As the period 

ended, students completed a quiz which functioned similarly to an exit ticket about the safety 

rules. Mr. Beltran confirmed that the quiz was a requirement mandated by the school. The entire 

lesson appeared odd in that Mr. Beltran had no materials nor the facilities to conduct labs in the 

room, yet students had to complete the lab safety lesson and quiz.   

Behavioral issues were a central concern for Mr. Beltran, with three fights breaking out in 

his room in the first two weeks of class. He tried using a number of tools to manage student 

behaviors, including calling parents, using attention getters, moving around the room, and calling 

on students; he also sought help from his principal (whom he did not find helpful). Ultimately, he 
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was unable to move instruction beyond managing student behavior. In two short weeks, he felt 

his health suffering and found the situation untenable, “I felt like it really, everything was really 

just smacked up again me and I was in this corner out by myself,” which ultimately led him to 

leave the classroom.  

The Case of Ms. Jordan 

 Ms. Jordan represents a case of a setting in which higher-need trumped high-need. Ms. 

Jordan was initially hired to teach science to students with disabilities. However, she never made 

it into a science classroom; she was shifted to an English class for students with disabilities, as 

this was perceived to be a higher need at the school site. In many ways, this undermined her 

preparation experience in science. We did not observe Ms. Jordan in the classroom, but we 

interviewed her three times during the school year. Even in teaching out of her subject area, she 

was able to appropriate many of the SLS tools she took up to maintain order and structure in her 

classroom.  

Teacher background. After graduating from college, Ms. Jordan worked for three years 

as a reading tutor in a non-public school serving students with disabilities. She initially did not 

want to become a teacher, but after seeing that she had a positive impact on her students, she 

decided to pursue a credential. She selected the ATCP based on advice from a friend who knew 

about the program. 

 Teaching assignment and school context. Ms. Jordan was the only candidate to accept a 

position in a middle school, where a week before the start of the school year, Ms. Jordan was 

reassigned to teach English.  She noted that “well, apparently, that happens a lot.”  Ms. Jordan 

taught two, two-period blocks each day, with approximately 20 students in each class, a large 

sized class given that all of the students had disabilities. Ms. Jordan had a generally positive 
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attitude about her students, noting that “I don’t have bad kids, I have annoying kids because they 

are like 11, 12, 13, but I don't have bad kids.”  She had an aide in the classroom, as well as some 

curricular materials, including a widely used reading program. The school also provided some 

professional development opportunities. Nonetheless, as the year began, Ms. Jordan felt 

overwhelmed at times, and some of the setting’s features that should have functioned as supports 

constrained her. “First, you’re teaching, so it’s all these, like, professional development and all 

these expectations of things that I need to do but I’m not properly informed because they forget. 

Like ‘hey, I’m a new teacher on campus.’”  Ms. Jordan also noted that her initial aide did little in 

the classroom and did not help her.  

Instructional foci, tools used, and their sources. Through instruction, Ms. Jordan 

primarily focused on managing student behavior and making sure they were participating in 

class. She addressed these instructional challenges through the use of classroom routinization 

tools, lesson planning tools, and classroom management strategies, many of which came from 

the SLS. These tools were used through three key instructional activities during her first year, 

lesson planning, developing and using routines to manage students, and managing talk.  

 To plan instruction, Ms. Jordan took elements of the 5-E lesson plan model she used in 

the SLS and adjusted them to her particular setting. The lesson plans were primarily designed to 

provide structure and consistency of routines. A typical day in Ms. Jordan’s class would begin 

with a warm-up, the engagement component of the 5-E lesson plan model. Ms. Jordan found that 

some students finished the warm-up faster than others, which created behavioral problems, so 

she added an additional task to occupy students who finished early. As she explained it, “We 

have our routine, but what it was is they all finish doing their work at a different time…So while 

they finish doing their work, they need something else to do, otherwise it gets chaotic.” The 
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additional step that she added to this routine was not required during the SLS, as there were 

fewer behavioral issues there. Similarly to Mr. Vega, Ms. Jordan saw the limitations of the SLS 

experience in teaching primarily well-behaved students and having a very different student 

population in her own classroom. Neither she nor Mr. Vega necessarily saw this as problematic, 

but just a reality of transitioning from their preparation experience to a classroom that was very 

different. 

Discourse and student talk tools were used by Ms. Jordan to promote student 

participation, she connected the tools she used explicitly to the SLS: “So, I do remember talking 

about that after many weeks of lab school. A lot of times boys speaking and the girls are kind of 

like ‘eh’ and so I saw that and I was ‘nope, gotta switch it up.’ And every day is the same thing. I 

keep hearing the girls, I want boys. I keep hearing the boys, I want girls.” In this example, we see 

Ms. Jordan using questioning as a way to engage students by gender who may not be engaged. 

She also pointed out that “I do repeat what they say whether the whole class heard or not. 

Whenever they respond or share, I repeat and I do praise for whatever that they said. Like there's 

a lot of that happening.” This was an approach frequently used in the SLS to both acknowledge 

students and ensure everyone heard. 

The substance of learning and how student thinking was made visible were not raised by 

Ms. Jordan as instructional foci. She used a reading curriculum she was provided at the school, 

but this was primarily a canned technology-based program designed to improve student reading 

comprehension. Although she provided examples of connecting with her students and the rapport 

she had built, the focus of the interactions she described with students overwhelmingly focused 

on making sure they were on task and not misbehaving.  

Instructional Challenges, If and How They Are Addressed: Patterns across Cases 
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Contrasting science instruction based on tool use. Ms. Jackson and Mr. Vega were 

both successful in addressing behavioral challenges and were able to create orderly classrooms 

where students were not disruptive. Nonetheless, the way they achieved these goals and the 

learning affordances their instruction provided varied markedly. Furthermore, although neither 

teacher provided students with the type of instruction advocated for by the NGSS, Mr. Vega 

provided more meaningful learning opportunities and reflected a greater potential for 

instructional improvement.  

 Central to their divergent approaches to instruction is how the two teacher candidates 

reacted to the challenge of engaging students in the classroom. Both teacher candidates were 

initially overwhelmed, and they saw the potential benefits of teaching their students in rote ways. 

Both realized that students were conditioned to this type of instructional approach and were 

compliant when faced with it. Mr. Vega noted that “on certain days when I’m just lecturing, 

there’s a lot of students that seem to prefer that. Like it’s almost like that’s kind of what they’re 

used to.” Although both teacher candidates came to this realization, they confronted it and 

responded to it differently, with Ms. Jackson reverting to this rote instructional approach and Mr. 

Vega resisting it. As illustrated in his case, Mr. Vega remained true to his interpretation of the 5-

E lesson plan with a focus on the first three E’s. 

 Ms. Jackson saw a rote instructional approach as providing students with an opportunity 

to succeed by completing a task. As she said,  

I think when it comes to, like, things that have a lot of parts – it’s like they automatically 

write it all or it’s gonna take forever or be complicated. But if I give them a worksheet, 

they can get it in. You know – they can see what’s in there, like they know that if I finish 

this and this, then I’m done for today. 
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Through the process, she was also reducing instruction to regurgitation of facts and providing 

students with few meaningful learning opportunities. She had to leverage few tools through 

instruction and in many ways, instruction reflected the path of least resistance for both the 

students and for her.  

 Mr. Vega acknowledged the tension he experienced in resisting rote instruction and 

attempted to have some sort of activity during instruction, as he shared: 

It’s easier to manage a classroom when it’s just note taking versus when it’s an activity or 

something that actually requires open discussion but ideally, of course, it is better. So, I'm 

trying to stay away from the lecture and the note taking as much as possible but I can see 

how it’d be tempting for a lot of teachers to do that when it’s a lot easier to manage a 

classroom like that. 

Nonetheless, Mr. Vega continuously took risks in his classroom creating activities that, in some 

cases, extended instruction to include solicitation and surfacing of student thinking. This was 

done at the risk of classroom management, which was more challenging when students engaged 

in activities. We observed a highly controlled lab, students working with models of molecules, 

and students working on science fair projects in Mr. Vega’s classroom. Mr. Vega attended to 

student conceptual knowledge and students learning scientific concepts through engagement 

hooks and exploration activities. This contrasted with the worksheets and textbook-based 

instruction in Ms. Jackson’s room. Nonetheless, Mr. Vega’s approach to designing lessons was 

built on a dichotomous approach of lectures as “teacher centered” and ineffective, and activities 

as “student centered” and effective.  

In Mr. Vega’s classroom, there was more attention paid to the nature of student activities 

than the substance of learning of the activities, and we did not see notable development in this 
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area in Mr. Vega’s first year instruction. There was some promise in continued development 

from Mr. Vega who, as the year ended, reported that he would attend a number of NGSS focused 

professional development programs over the summer, as well as attending the Advanced 

Placement (AP) conference, as he intended to teach AP chemistry the following year. 

Local school contexts undermining science instruction. In two of our cases, Ms. 

Jordan and Mr. Beltran, we saw how school-based challenges undermined the teacher 

candidates’ path to and persistence in the science classroom. Although all candidates entered 

schools labeled as high-need, some circumstances and conditions were far more constraining to 

the point that science instruction could not be supported.  

 In the case of Ms. Jordan, we saw a teacher prepared to teach science moved to an 

English classroom. Ms. Jordan was unsure as to why this happened: 

I don’t know what happened. But I asked, “Okay, how [do] you even need me for science 

and you are giving me English?” and then I spoke to the science teacher and I was like, 

“What are you doing?” and he was like, “I’m a history major and I am teaching science.”  

 Ms. Jordan’s shift may have had something to do with her prior experience as a reading tutor, 

but the situation was strange in her mind. This dysfunction was also reflected in Ms. Jackson’s 

case where she was initially scheduled to teach biology but was transitioned to other subjects 

prior to entering the classroom; after this transition, she was able to teach science, but she was 

ultimately also moved to teach multiple subjects to students with disabilities. Although Ms. 

Jordan reported that her English class was going well, we do not have a sense of what the science 

class that she was supposed to teach looked like. Given that a history teacher was teaching the 

science class, it is unlikely that the students experienced the type of instruction they might have 

had with Ms. Jordan.  
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 In Mr. Beltran’s case, he was able to make it into the classroom, but he entered a situation 

that was untenable: a charter school in its first year just getting off the ground. Early on, he felt 

that “science was really not something focused on at the school” based on the fact that he was the 

only science teacher with classes that were 50% larger than other teachers’ classes. He 

encapsulated the experience through his final interview with us: 

I would bring these concerns to the administrators and they would be like, “Oh, well, you 

have to deal with it.”  I just felt like it wasn’t really the class sizes and the atmosphere 

and the administrative side wasn’t really conducive to teaching, it’s very hands-on.  

These kids were, like, throwing things and I just felt, like, really stressed out these two 

weeks and it was just really affecting my health. So, I decided that maybe nine months of 

this is gonna potentially destroy me, and I decided to leave. 

Although we observed him only once before he stopped teaching, the prescriptive and 

disconnected curriculum that he had to teach may have also contributed to undermining his 

instruction. Nonetheless, as he left the classroom, Mr. Beltran shared that “I really do enjoy 

teaching; I think this was just not the right place for me.” This reflected some optimism that Mr. 

Beltran may return to the classroom elsewhere. 

An overwhelming focus on an orderly classroom, limited focus on student learning. 

All of the teacher candidates’ primary instructional focus was on maintaining an orderly 

classroom. This was reflected in both their instruction as well as the challenges that they raised. 

As noted above, how and if the classroom became orderly varied, but in all cases, instructional 

practice first focused on order. In the more successful case, order and routines were based on the 

5-E lesson plan format. We also saw that the inability to create order derailed Mr. Beltran. In Mr. 

Jackson’s case, we saw order achieved through a reduction of the curriculum to rote tasks. The 



 
  

 107  
 

tools taken up by the candidates from preparation were primarily aimed at creating an orderly 

classroom and also fed into this focus, as did the teacher candidates’ own backgrounds in which 

order was an important component of their own educational experiences.  

The focus on order was partly driven by the school sites themselves. Mr. Vega pointed 

out that when he was formally observed, a well-behaved classroom was a central criterion on 

which his instruction was evaluated. Ms. Jordan pointed out that even the students were attuned 

to this, and orderly behavior let her know that her students liked her. She explained, “I got 

observed today by my professor and they [students] were all on their best behavior because they 

were scared that if they act out, that I was gonna get in trouble and they would have to get a new 

teacher.” This example reflected the pervasive value placed on good behavior.  

 In two cases, those of Ms. Jordan and Mr. Vega, additional instructional tools were taken 

up through their local school or from ATCP-based resources. Regardless of source, however, the 

tools taken up primarily addressed classroom order-related challenges. In Ms. Jordan’s case, she 

took up new tools to ensure that students always had something to do and were not bored, which 

she saw led to disruptive behavior. In the case of Mr. Vega, some tools, such as a homework club 

and positive behavioral reinforcers (e.g., an end-of-month pizza party), were designed to 

minimize student disruption. Other tools such as cold calling and participation points were 

designed to make sure students were attentive and on task. Finally, from our interviews, we 

noted that the majority of the teacher candidates’ talk focused on classroom behavior and little 

talk focused on student learning. In the few instances when student learning was discussed, the 

teacher candidates appeared ill-equipped to address instructional challenges beyond student 

understanding of conceptual knowledge.  

Discussion 
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 In the current study, we examined the first year instruction of ATCP teacher candidates 

of color who completed a summer preparation program prior to entering high-need schools 

serving almost exclusively students of color. We studied teacher candidates who entered the 

classroom with similar instructional tools – some persisted in using them and others did not. 

Their experiences, instruction, and potential development were markedly shaped by their school 

setting, although all of their settings were labeled as high-need. We provided context for how 

teacher candidates were managing behavior and promoting student participation in class. We 

also identified which and how candidates used tools in the classroom to facilitate instruction, 

focusing on the classroom routinization and organizational tools they developed during their 

summer preparation to maintain an orderly classroom. In settings where teacher candidates had 

some support, they were able to take up additional tools in these areas, but they did not show 

other notable development. In settings where local conditions severely constrained the teacher 

candidates, we saw them reverting to rote instruction or leaving their positions. In none of the 

settings was the type of instruction advocated for by the NGSS observed.  

We make three claims based on our findings, with implications for teacher preparation 

and ongoing support for teachers with the goal of providing non-dominant students with the type 

of instruction advocated for by researchers and policymakers. First, the ATCP program and 

teacher candidates are constrained by local school contexts which undermine the goals of 

providing students with meaningful science instruction. The ATCP is designed to meet the needs 

and demands of these local schools. Despite good intentions and positive outcomes, the ATCP 

may be perpetuating a larger inequitable system that exists in high-need schools, in which 

teacher candidates may be derailed from teaching the subjects they are best suited to teach and in 

which instructional focus is placed on order rather than student learning. Second, the 
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idiosyncratic, trial and error approach that teacher candidates took to improve instruction reflects 

the limitations of the ATCP and school sites in their support of teacher candidates’ development 

to provide the type of instruction advocated for all students. This highlights the need for more 

theoretically grounded preparation and ongoing supports for the ATCP candidates. Finally, 

summer practice-based programs can provide candidates with useful instructional tools, which, 

when supplemented by additional tools during their first year of instruction, could facilitate 

resolution of some of the persistent challenges that teacher candidates face in classrooms.  

The ATCP Meeting Local Needs, but not Equitable Instructional Goals 

Our findings build on prior studies that highlight ATCPs’ place as part of a larger 

educational system designed to address a number of urgent needs in urban settings (Zeichner, 

2016). The urban educational system urgently needs teachers, especially teachers of color and in 

STEM fields, and more recently in special education (Carver-Thomas, 2018; Hymes, Karr, & 

Pudelski, 2014; Podolsky & Sutcher, 2016). These teachers are expected to have classroom 

management skills which create classrooms that are under control and well-behaved. The ATCP 

we investigated worked to provide the teacher candidates and preparation to meet these school 

needs. We saw how more successful cases met the requirements of their local schools. As our 

prior research has shown, these teachers tend to stay on the job longer than teachers typically do 

in such settings (Zinger & Normore, 2016). Nonetheless, we saw, through three of the cases, how 

school contexts limited or undermined teacher candidates’ science instruction. Indeed, one 

candidate left the profession entirely due to extremely difficult school conditions. However, 

questions remain about the implications for student learning in these schools, even with our more 

successful case. 
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 Our findings suggest that the type of instruction we saw in our more successful 

candidates’ classrooms provided students with a structured and safe learning environment, which 

they may not have had before. Nonetheless, instruction maintained an orderly classroom, where 

students may be well-behaved and managed but they do not experience meaningful learning. The 

harms of this type of instruction in high-need schools have been well-established (Fine, Burns, 

Payne, & Torre, 2004). Additionally, larger scale student testing outcomes of these schools 

support the claim that meaningful instruction does not takes place broadly, with few students 

meeting proficiency levels or minimum college admission requirements. In effect, children are 

being managed rather than educated. Across all of our schools, we saw an overwhelming focus 

on managing students and not extending beyond that to address the fundamental problems of 

student learning, with the ATCP functioning to meet local schools’ urgent needs (see Figure 2.5). 

This also undermines the professionalism of teaching (Zeichner, 2018). We recognize that the 

ATCP plays a small part in a larger educational system that includes high-need schools, and 

under resourced communities. Nonetheless, based on the instruction we saw, we argue that 

ATCPs could do more to improve instruction.  

 

Figure 2.5.  ATCP feeding into urban school system. 
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A Theoretically-Based Focus on Student Learning Rather than Doing 

 With our more successful case, Mr. Vega, we saw extensive use of tools focused on order 

and little attention to surfacing student thinking or making sense of the curriculum. Furthermore, 

in terms of tools taken up or developed, both Ms. Jordan and Mr. Vega used an idiosyncratic trial 

and error approach reflecting a lack of the type of actionable curricular vision advocated for 

early career science teachers by researchers (Kang & Windschitl, 2017). This actionable vision 

requires novice teachers to both see what is possible instructionally, as well as have the 

instructional tools to enact that vision. In taking a trial and error approach, some teacher 

candidates (Ms. Jordan and Mr. Vega) were able to establish order and manage behavior in their 

classroom, while others (Mr. Beltran) were unsuccessful and suffered for it. In terms of student 

learning, Mr. Vega showed some elements of a vision, referring back to the PBL that he 

experienced in the summer. Nonetheless, he did not have sufficient tools that facilitated 

surfacing student thinking and ideas or tools to facilitate curricular design through which he 

could enact the type of instruction he envisioned.  

The type of instruction we saw in our best case, in Mr. Vega’s classroom, raises questions 

about what changes or additional supports could facilitate his development of an actionable 

curricular vision. In this instance, we see the role that schools may play in supporting this effort. 

We are reminded that as interns, ATCP candidates do not have access to induction support, but 

they nonetheless need additional instructional supports. The ATCP-provided coach, for example, 

was helpful to Mr. Vega, and having site-based coaches could offer support as well. Focusing on 

ATCPs, we conjecture that through an initial five weeks of practical experience and subsequent 

coursework, more could be done. We agree with the call “not to continue to supply underfunded 

and overregulated public schools with teachers who meet minimum state standards and who are 
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only positioned to raise standardized test scores by implementing external directives and 

teaching scripts” (Zeichner, 2018, p.53). We conjecture that having a stronger theoretical 

foundation of student learning and approaches to improve instruction would have benefited all of 

the candidates.   

Provision of Instructional Tools through the ATCP 

 In our study, we saw the summer practical component of the ATCP provide candidates 

with tools that they took into the classroom after just four weeks of practical classroom 

experience to meet student behavioral and participation school-based goals. This should be 

viewed as a success, as others have noted that preparation programs struggle to meet this goal 

(Platt, 2017). We conjecture that, given this success, other instructional challenges may be 

addressed through the SLS, and additional tools could be developed by the candidates. 

Specifically, the program could more closely attend to student thinking and learning in its design 

and implementation. Candidates in the SLS would have to both see the possibilities of taking an 

approach such as PBL, as well as have access to and take up the type of design and instructional 

tools required to enact such a curriculum. Alternatively, a different instructional approach to 

PBL could be used that embodies these same ideas. These changes would require a concerted 

effort as well as sustained support. Nonetheless, given the extent to which candidates have been 

shown to take up tools through traditional preparation, it would be unreasonable to expect ATCP 

candidates to have the same level of take up in a fraction of the time (Thompson, Windschitl, & 

Braaten, 2013). This highlights the importance of support beyond the initial SLS from the 

preparation program. 

 In consideration for ongoing sustained support, we saw how program-based coaching and 

the classes that candidates were taking once they were in the classroom could provide needed 
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tools. This finding builds on larger scale studies that point to the positive outcomes of ongoing 

supports for ATCP teachers (Redding & Smith, 2016). These supports may be particularly 

important for ATCP candidates, who, unlike traditionally credentialed candidates, do not qualify 

for early career induction support programs, as they are not yet credentialed. On the other hand, 

ATCP candidates have much broader practical experiences than student teachers do in traditional 

programs when they are taking classes. In the program we observed, an instructional coach was 

also a source of support for candidates. Only Mr. Vega explicitly reported coaching and classes 

helping him build a repertoire of tools. Others have highlighted the disconnect between 

preparation classes and the instructional concerns of preservice teachers (Montecinos et al., 

2011); ATCPs tightening these connections may be particularly useful, allowing candidates to 

use their classrooms as labs to improve instruction based on what is learned through coursework. 

Similarly, coaching can be more closely tied in with considerations for student learning rather 

than management.  

Conclusion and Implications 

 In the current study, we saw the instructional intersection of an ATCP and high-need 

urban schools through the instruction of four first-year teacher candidates. We saw some 

instructional successes in the focus areas of ATCP, such as facilitating an orderly classroom, 

when school conditions allowed. We saw some candidates that provided students with a safer 

and more stable environment than they were likely to have with a long-term substitute or with an 

inexperienced teacher who did not connect with them culturally. Nonetheless, we did not see the 

type of instruction advocated for by equity-minded scholars and by the NGSS (Kang & Zinger, 

under revision). We focused on one area of instruction, science, and a single program. Science 

has continually been a high-need subject with new teachers being asked to teach multiple preps 
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with limited supports (Kang & Zinger, under revision). Instruction may have looked different in 

other subjects, such as English, or in different school settings.  

 We see in this study that a tighter coupling between the ATCP and candidates’ potential 

school sites could improve the learning and teaching experiences of ATCP teacher candidates. 

Indeed, tighter coupling across all program aspects, including coursework, coaching, and the 

practical experiences both before entering the classroom and while in the classroom, could 

improve the learning and instruction of the teacher candidates. Finally, deeper connections to 

instructional theory through the program should shift it toward facilitation of student learning, to 

provide more complete experiences for candidates and more well-rounded instruction. We 

nonetheless reiterate the inequity and dysfunction that exists in the larger urban educational 

system in which ATCPs are located. The contrast between the instructional goal expected under 

the NGSS and the realities that can be achieved in a five-week long preparation program are 

stark. The existence and need for ATCPs to address immediate needs in urban schools is 

understandable, but the system that necessitates these programs is deeply problematic and should 

be addressed beyond ATCPs.   
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CHAPTER 4 

Discussion and Conclusion 

 Alternative teacher certification programs continue to grow and provide a leaky pipeline 

to address teacher shortages in high-need urban classrooms (Redding & Smith, 2016). Through 

the studies in this dissertation, I sought to move beyond dichotomous arguments comparing 

traditional and alternative certification pathways. I also sought to build on, as well as challenge, 

the limitations of large scale studies that measure programmatic success based only on teacher 

retention rates or student standardized test scores. I additionally sought to provide greater insight 

into ATCP-candidate learning and teaching by using more than self-report and retrospective 

data. This dissertation contributes to the existing body of research on ATCPs by detailing what 

science teacher candidates experience and learn instructionally through a practical summer 

ATCP program (the Summer Lab School, or SLS). Additionally, this dissertation longitudinally 

links what teacher candidates learn through the fast-track preparation and their instruction once 

they are in their own classrooms as first-year teachers of record. 

Summary of the Findings 

 In the first study, I focused on the practical preparation component of an ATCP which 

has been considered successful because of high graduate retention rates once teacher candidates 

are in their own classrooms. Through the five-week program, a dedicated group of experienced 

teachers worked together to design learning experiences which would support both students and 

teacher candidates. The program was successful in attracting a diverse group of teacher 

candidates, all candidates of color who were eager to improve the learning experiences of 

students in urban classrooms. None of the candidates were likely to enter the teaching profession 

without the fast-track aspect of the ATCP. 
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 The primary focus of the SLS instructionally for the teacher candidates was on creating 

routines and taking up strategies to establish and maintain an orderly classroom. These goals 

were based on pressures from the candidates themselves, who reported wanting these types of 

skills and strategies. Additionally, the ATCP sought to meet local school needs, as local schools 

sought candidates who could maintain orderly classrooms. Structures within the SLS facilitated 

the uptake of these tools through a particular process, wherein candidates experienced the 

program as: (a) students and learners of teaching; (b) instructional planners; (c) practitioners of 

teaching; and (d) reflective teachers in the various settings of the program. Coaching through the 

program also supported this process.  

 Teacher candidates learned and took up many tools and strategies through the SLS that 

supported establishing and maintaining an orderly classroom. Students attended the SLS on a 

voluntary basis. Thus, the students who were attracted to the program tended to be better 

behaved and higher-achieving, which contributed to the candidates’ establishment of routines 

that maintained an orderly classroom in about one week. In that respect, the program was 

successful in providing candidates with the instructional tools that local needs demanded. 

Nonetheless, because students in their own classrooms were quite different, the tools they took 

up only had limited utility once the teacher candidates entered their own classrooms. Our most 

successful case, Mr. Vega, utilized many of the SLS tools in his own classroom, but also added 

tools he got from his school and the ATCP. 

Other persistent instructional problems of practice such as eliciting student ideas and 

conveying the curriculum to naïve minds were minimally addressed through the program. 

However, using extant processes in the SLS, these problems of practice could potentially be 

addressed. As they left the SLS, candidates felt well positioned and prepared to teach in high-
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need urban schools. One area not addressed through the program was the issue of structural 

inequities persistent in urban classrooms. Ideas such as culturally responsive teaching practices 

that attend to students’ backgrounds and culture were not touched on through the SLS. 

 In the second study, candidates entered their own classrooms and began teaching. One 

candidate, Ms. Jordan, was derailed from teaching science before entering her own classroom, as 

she was shifted from a focus on science SPED to English SPED. This was the first indication of 

local school contextual challenges that undermined instruction for three of the four teacher 

candidates. In the case of Ms. Jordan, she was shifted to another subject, which later happened to 

Ms. Jackson as well. Mr. Beltran, who started in the biology classroom in alignment with his 

subject area competency, was derailed in just two weeks. School-based factors such as large 

class sizes, lack of administrative support, lack of a local peer community, fighting in his 

classroom, and having to teach a prescribed curriculum which was unfamiliar to him undermined 

his instruction. Ultimately, this led to his suffering physically from the work and departing the 

classroom. All of these experiences reflected a pervasive school based contextual challenges that 

undermined instruction in three of our four candidates’ classrooms. 

 All of the candidates, regardless of individual school context, initially focused on 

developing orderly classrooms with routines using tools they developed in the SLS. This 

overarching focus on the orderly classroom came at the cost of a lack of focus on student 

learning. The focus on order resonated with the candidates’ backgrounds and their own 

instructional expectations, what they had learned in the SLS, and what appeared to be most 

important at their own school sites. In effect, the candidates were reproducing the same 

expectations that largely dysfunctional schools placed on them. 
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 An important limitation of the SLS in regards to facilitating candidate’s uptake of tools to 

maintain an orderly classroom was surfaced through the cases of Ms. Jordan and Mr. Vega, 

where they found the SLS tools to be useful or necessary but not sufficient to address challenges 

in maintaining an orderly classroom. In the case of Mr. Beltran, the site-based challenges were so 

severe that the tools he brought were ineffective. In all cases, a sharp contrast existed between 

the volunteer, higher achieving students who participated in the SLS in classrooms of 20 

students, and the candidates’ own classrooms. The candidate’s own classrooms were either larger 

or were entirely comprised of students with disabilities. All three candidates expected this to 

some degree and were grateful for the preparation they received from the SLS. The SLS 

attempted to approximate a realistic classroom environment, but the program itself is 

constrained. The program takes places in the summer and thus relies on volunteer students and a 

partner school with the capacity and desire to run such an enrichment program. These conditions 

result in a practical classroom environment, but one that is unlikely to be encountered by the 

candidates in their own classrooms in high-need urban schools.  

 Instructionally, two of the candidates, Ms. Jordan and Mr. Vega, persisted in teaching 

science for an extended period of time. Both of their classrooms were orderly, but neither 

teacher’s instruction reflected the type of equitable instruction advocated for by the NGSS. 

Nonetheless, their instruction varied markedly. Ms. Jackson was overwhelmed by her setting and 

reverted to teaching in rote ways, in which students simply regurgitated or repeated canonical 

knowledge. Mr. Vega, on the other hand, relied on an incomplete understanding that he had of 

one of the tools he had taken up during the SLS, the 5-E lesson plan model. Through this model, 

and with a focus on the first three E’s (engage, explore, and explain), Mr. Vega was able to 

structure instruction in a way that both provided students with “hands-on” activities and 
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connected to some conceptual knowledge he wanted to impart on students. Although not aligned 

with NGSS, students in Mr. Vega’s room had opportunities to engage in some activities related 

to their own lives and interests. He acknowledged that the instructional approach was risky 

because students were harder to manage during activities, but he saw this as an important risk to 

take in order to move beyond just lecturing at students. Ultimately Mr. Vega took risks, 

experimenting with a number of activities and labs, and spending his own money on materials at 

times. Nonetheless, Mr. Vega did not appear to have the necessary instructional tools needed to 

surface student thinking and convey the curriculum in ways that positioned students as able 

sense-makers, as advocated for by the NGSS. Thus, even the best case from our study did not 

avoid the pitfall of perpetuating the inequitable instruction often seen in high-need urban schools, 

although he reported that he would participate in numerous professional development programs 

over the summer, which may provide him with additional instructional tools. 

Implications 

 I raise three implications from the two studies presented. One implication relates to the 

particular ATCP examined in the present study and to ATCPs more broadly. Another relates to 

the larger educational system, of which the ATCP is a part. The final is a methodological 

implication on examining settings such as the SLS.  

In regards to the ATCP I studied, I acknowledge both the external pressures under which 

the program operated and the limited five-week course of the SLS. I further acknowledge that the 

program was successful in equipping candidates with classroom organization and management 

tools. Nonetheless, critical persistent problems of practice were only peripherally addressed 

through the program, in particular, the need for candidates to surface student thinking and to 

convey the curriculum so that students can meaningfully engage with it. Ultimately candidates 
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leaving the SLS were not able to teach in ways aligned with NGSS, reflecting inequitable 

instruction and lost learning opportunities for their students.  

 A number of practical suggestions and implications arise to address the persistent 

problems of practice which were not addressed in the SLS based on the nature of the candidates’ 

experiences through the program. First, candidates took up organizational routinization tools in 

less than two weeks during the SLS. Based on this quick uptake, we conjecture that other tools 

relating to surfacing student thinking and conveying the curriculum could be taken up during the 

SLS. Existing features of the SLS, such as the planning, teaching, and close coaching could 

support this. As it relates to conveying the curriculum, maintaining focus on the PBL design 

(which was largely abandoned after the first few days of the SLS) or a shift to having candidates 

develop weekly unit plans as part of the program would provide candidates with opportunities to 

learn how to represent curriculum to students. In regards to surfacing student thinking, the way 

exit tickets were used, and the frequent discourse between the candidates and students during 

instruction, could be unpacked and used as a learning opportunity for candidates. To address 

both of the problems of practice above, a more concerted shift in the overall program focus 

would have to take place, in which a more holistic approach to instructional problems of practice 

is used.  

  Additional, larger programmatic changes such as tighter coupling between the courses 

candidates take as they participate in the SLS, as well as stronger theoretical connection between 

coursework and the candidates’ instruction in the SLS, could provide candidates with more 

conceptual tools that could drive the design of their own instruction. A stronger theoretical basis 

to course design and alignment, as well as the SLS itself, would further strengthen the program. 



 
  

128 
  

Nonetheless, questions remain of what can be achieved in five weeks, even with continued best 

intentions from dedicated educators, and shifts in program design.  

 Theoretically, the question of how much ATCPs can achieve through a practical summer 

program is an important one, especially in consideration of their potential to provide historically 

underserved students with equitable science learning opportunities. ATCPs are conceived to 

address urgent instructional needs with diverse candidates who otherwise would not enter 

teaching. Nonetheless, through their preparation, candidates take up management skills and enter 

classrooms in which they primarily manage students. In some cases, there are indications that 

this is an improvement on the instruction students had with prior teachers. It is troubling that this 

is the measure and expectation set forth for success. If candidates from any program continue to 

be prepared to meet the local school needs at the cost of student learning, it is unlikely that 

students who attend these schools will experience the type of science learning that will position 

them to be successful academically. Furthermore, students are unlikely to develop the types of 

skills that would make them productive citizens.  

Ultimately, even if candidates take up additional tools that address instruction more 

broadly through the SLS, the question of the type of instruction candidates can provide in their 

own classroom remains. My intent was not to compare this program to traditional programs, but 

when considering the limitations of what candidates can learn in traditional 12-15 month 

programs, a five-week program indeed appears very constraining. The limitations of a five-week 

preparation program mean that it is unlikely that even exceptional candidates will be able to 

teach students in ways aligned with the NGSS, raising equity issues. If candidates graduating 

from ATCPs are not positioned to meet the instructional needs of underserved students, should 

they enter the classroom? What are the implications of their entering or not entering the 
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classroom? From an equity perspective what is “good enough” for historically underserved 

students? Is an orderly and safe classroom sufficient? I would argue that the current instruction 

and outcomes from ATCPs are not good enough, but addressing them will likely require changes 

beyond just the ATCP. Indeed, broader changes to preparation programs and support systems in 

high-need schools for candidates may improve the situation, but is beyond the scope of this 

study.  

 One methodological implication arising from the first study is the combination of 

theoretical and conceptual approaches that facilitated identifying the instructional foci of the 

program and their connection to the tools candidates took up. Using activity theory (Greeno & 

Engesgröm, 2013) as an initial analytical frame helped surface candidates’ positioning as well as 

the goals and tools used through the program. The use of Kennedy’s (2016) persistent problems 

of practice and Grossman and colleagues’ (1999) tool framework facilitated identification of 

instructional foci and tool uptake. This can be a productive approach in future studies seeking to 

identify and link programmatic instructional goals and the tools which candidates take up to 

address these instructional goals.  

Limitations and Future Studies 

 This study examined a single program and four science teacher candidates who all went 

on to teach in a relatively small geographic area. The program may have functioned differently 

for other subjects such as English or math. Additionally, my goal was not to compare this 

program to others, as other programs may take different approaches or may function differently 

in different geographic locations. This study has shown the value of closely examining ATCPs, 

and other programs could be examined closely to identify productive ways to prepare candidates 

for high-need urban schools. One future avenue of research I intend to follow is an examination 
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of a different ATCP, in which candidates obtain their science- or math-based Bachelor’s degree 

and teaching credential in four years. Another avenue of future research is to follow the ATCP 

candidates beyond their first year in the classroom (which can be a chaotic time) to determine if 

the impact of preparation becomes more – or differently – evident once teachers are in the 

classroom for two or more years.  

Finally, a closer examination of racial and cultural resonance or dissonance between 

ATCP graduates and their students as they enter the classroom is worthy of closer examination. 

The field is increasingly interested in the role and effects of race-matching teachers and students 

(Egalite, Kisida, & Winters, 2015). Although finding small positive outcomes, these studies are 

primarily large scale and do not provide insight into what resonance or dissonance look like in 

the classroom. Issues of race were raised by some of the candidates of the study but were not 

deeply explored here. Given that ATCPs focus on recruiting diverse candidates, further fine-

grained examination of classroom instruction by candidates teaching students with similar 

cultural and racial backgrounds may provide much needed context for why student achievement 

is higher when matched with a same-race teacher (Gershenson, Hart, Lindsay, & Papageorge, 

2017).  

Conclusion 

 In this dissertation, I shed light on the preparation experiences and learning of a diverse 

group of science teacher candidates. I then followed them into their own classrooms to 

characterize their instruction during their first year. This dissertation added to the growing body 

of research on ATCPs, by providing empirical evidence of the overwhelming focus on creating 

an orderly classroom through one preparation program to meet the local, urgent needs of urban 

schools. This dissertation also shed light on the dysfunctional educational system prevalent in 
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high-need urban schools. Findings from this dissertation should inform design and 

implementation considerations for ATCPs. Additionally, the dissertation raises questions about 

the need to address underlying dysfunction in urban schools. 
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Appendix A 

SLS Classroom Observation Protocol 

Observation Protocol: Lab school and in-school instruction 

Date: 

Location: 

Time: 

Participants (Pseudonyms): 

Abstract 

Observations 

1. How does the teacher start the class? 

2. What is the stated learning goal if any? 

3. What does the lead teacher do? 

4. What do the teacher candidates do? 

5. What do the students do? 

6. What are the main activities &amp; tasks that occurred? 

7. Features of the setting (curricular context, tasks, norms, rules, expectation) 

8. Roles and positioning of lead teacher, teacher candidates, and students. 

9. Teacher and or candidate responsiveness to student. 

10. Lead teacher responsiveness and interaction with teacher candidates (only during lab 

school observations). 

11. How is learning assessed if at all? 

12. Any observer comments should be bracketed [comment] and any additional details, 

questions, or reflections are to be added to the reflection, summary, or question sections. 
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Reflections 

1. What were the main ideas being taught? 

2. What were the activities &amp; tasks? 

3. What are the learning opportunities for students? 

4. What are the learning opportunities for lead teachers? (only during lab school 

observations). 

5. What are the learning opportunities for teacher candidates? 

Summary/Memo 

What did lead teachers, teacher candidates, and students experience during the lesson, 

what are the implications for their learning opportunities? 

Questions 
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Appendix B 

SLS Meeting Observation Protocol 

Observation Protocol: Lab school planning and reflection/debriefing 

Date: 

Location: 

Time: 

Participants (Pseudonyms): 

Abstract 

Observations 

1. What is the purpose of this meeting? 

2. What do the lead teachers do? 

3. What do the teacher candidates do? 

4. What are the main activities &amp; tasks that occurred? 

5. Features of the setting (curricular context, tasks, norms, rules, expectation) 

6. Roles and positioning of lead teacher and teacher candidates. 

7. Lead teacher responsiveness and interaction with teacher candidates. 

8. How is teacher candidate learning assessed if at all? 

9. Any observer comments should be bracketed [comment] and any additional details, 

questions, or reflections are to be added to the reflection, summary, or question sections. 

Reflections 

1. What were the main ideas being taught? 

2. What were the activities &amp; tasks? 

3. What are the learning opportunities for lead teachers? 
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4. What are the learning opportunities for teacher candidates? 

Summary/Memo 

What did lead teachers and teacher candidates experience during the meeting? What are 

the implications for their learning opportunities? 

Questions 
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Appendix C 
 

Teacher Candidate Pre-Post Program Interview Protocol                  
 

Teacher Candidate Pre-Program Interview 
 
1) Why did you decide to become a teacher? 
2) Why did you decide to enroll and Dominguez Hills specifically? 
3) How would you define or describe “good” teaching? 
4) Is there anything specific you would like to get out of the lab school? 
5) How do you view your role with the students in the lab school? 
6) How do you view your role with the lead teachers of the lab school? 
 
Teacher candidate post-program interview 
 
1) What do you think was your greatest success with the lab school? Why? 
2) How did the lab school help you as a teacher? 
3) What are some things you might you do in your own classroom based on what you learned in 
the lab school? 
4) How were you able to support the students through the lab school? 
5) How would you define or describe “good” teaching? 
6) Has your definition changed from the start of the program? How? why? 
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Appendix D 

Post-Instruction Interview Protocol 

Post-Lesson Interview 

1) What was the learning objective of the lesson? 

2) Do you think you were able to accomplish it? To what extent? Why? 

3) How were you able to support student learning in this lesson? 

4) What is a challenge you encountered in the lesson? Where you able to address it? If so how? 

5) What have you learned from teaching today’s lesson? 
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Appendix E 

Kennedy’s Instructional Problems of Practice Coding Framework                     

Instructional 
problem of 
practice 

Description of problem of 
practice 

Example of how the problem of practice is 
addressed in the SLS 

Enlisting student 
participation 

Although students have to 
attend school, they are not 
obligated to participate. So 
how does the teacher get 
students to participate in the 
class? 

Candidates experiencing attention getters, for 
example asking to give a thumbs up or 
thumbs down to indicate if they were done or 
not when in a whole group meeting 
Candidates using an exit ticket in which all 
students complete a set of questions 
Candidates using an instructional activity, 
such as dropping an object from a given 
height and recording how far it drives a push 
pin into a piece of wood. 

Containing 
student behavior 

How the teacher maintains 
good behavior and addresses 
poor behavior in the 
classroom 

Candidates moving around the room and 
standing next to two students talking to each 
other until they stop 
Candidates calling on a student who appears 
to be distracted to answer a question 

Conveying 
curriculum to 
naïve learners 

How a teacher unpacks, 
plans, and teaches to ensure 
that instruction in accessible 
and comprehensible to 
students 

Candidates being introduced to the essential 
project design elements of PBL during 
orientation. For example, creating projects 
that require sustained inquiry on the part of 
students as they work through the project. 

Surfacing student 
thinking and 
ideas 

How a teacher solicits and 
facilitates making student 
thinking and ideas visible. 

Candidates asking students questions such as 
"How would you lift this box?" and then 
pressing them for explanation as they engage 
in discourse  

Individualizing 
teaching 

How teachers individualize 
the prior four persistent 
problem of practice to their 
own personalities and needs 

Because multiple candidates were teaching 
each period, there were efforts in the SLS to 
standardize many practices such as attention 
getters and general format of activities. An 
example of this would be potentially having 
candidates use different attention getters that 
best fit their own personalities. 
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Appendix F 

Grossman et al., Instructional Tools Coding Framework  

Type of 
tool 

Definition of tool Examples of tool How tool is used 

Conceptual Instructional ideas, 
approaches, 
principles, and 
frameworks. Broad 
and guide instruction. 

Project Based 
Learning Lesson 
Design 

Engaging students in solving a real world 
problem through a project (Teacher 
candidates primarily experience this as 
learners early in the SLS) 

5-E lesson plan 
format 

Attending to Engage by using a real 
world phenomenon or question such as 
"Why recycle?" to anchor instruction 

Practical Strategies and 
resources that can be 
applied directly in the 
classroom 

Attention getters A raised hand used to get all students to 
quiet down and look up front 

Share-out 
strategies 

Think, pair, share, for example, a strategy 
used to get students to participate in the 
class 

Labeth Mobility 
101 

Moving around the room to ensure 
students are on task and working 

Warm-up and 
exit ticket 

Used to get students to participate at the 
opening and closing of the class 

5-E lesson plan 
format 

A place holder and guide to other 
practical strategies (warm-up, share-out 
etc.) which maintain an orderly classroom 
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Appendix G 

Student Exit Ticket Sample 
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