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ABSTRACT 

This study explores the influence of mentor teachers in the meanings and 

practices that two elementary preservice teachers adopted about eliciting and using 

student ideas, while learning to teach science in the university science methods course 

and in the field placement classroom. Prior research on teacher development has shown 

that the high-leverage practice of eliciting and using student ideas can support preservice 

teachers in thinking about common problems of practice. I used four core problems of 

practice to examine the meanings and practices that preservice teachers adopted in 

eliciting and using student ideas as they planned, enacted and reflected on methods 

course assignments in the field placement classroom. Using sociocultural and situative 

perspectives on learning, I identified two factors that influenced the sense that preservice 

teachers constructed and the practices that they adopted about eliciting and using student 

ideas. These factors were mentor teacher’s perspectives on learning and goals for student 

learning. I also examined three mechanisms by which mentor teacher’s perspectives and 

goals influenced preservice teacher meanings and practices about eliciting and using 

student ideas in instruction, including mentor teacher’s classroom practice, the nature and 

foci of mentor teacher and preservice teacher conversations and mentor teacher’s use of 

preservice teachers’ ideas in their conversations about instruction. The results suggest 

that preservice teachers come to make sense of and use student ideas in their instruction 

in ways that closely align with those of their mentors. They also indicate that preservice 

teachers’ integration of experiences from different learning-to-teach contexts in making 

sense of student ideas may be related to the degree of alignment between mentor 

teachers’ perspectives and goals and the perspectives and goals of the science methods 

course.  
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Chapter One 

Introduction 

Overview 

In this chapter, I introduce learning to elicit and use student ideas in instruction as 

my problem of study. I define high-leverage practices as key elements of effective 

teaching and introduce the practice of eliciting and using student ideas as a high-leverage 

practice in science instruction. I suggest that an important challenge to preservice 

teachers’ developing practice of eliciting and using student ideas in instruction stems 

from the multiple contexts in which they learn to teach, i.e., the methods course and the 

field experiences classroom, and argue for the need to further examine the roles that 

learning experiences and conversations with mentors in the field placement classroom 

play in supporting preservice teachers’ developing meanings and practices of eliciting 

and using student ideas in science instruction. Next, I present the reader with a review of 

literature relevant to the study of preservice teachers’ practices and construction of 

meanings about student ideas in science instruction, before introducing my research 

question at the end of the chapter. 

Problem of Study 

High-leverage practices. Understanding and articulating what good instruction 

looks like and how teachers come to develop this expertise is at the heart of most 

education research. In recent years, researchers and science teacher educators have begun 

to devote increasing attention to understanding the development of specific reform-

oriented teaching practices, known as high-leverage practices. These practices are 

products of specialized professional knowledge, used by teachers with specific 
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pedagogical purposes in mind, and they require the learning of complex sets of skills and 

social routines in order to be successfully implemented (Fenemma, Franke, Carpenter, & 

Carey, 1993; Hill, Rowan, & Ball, 2005; Windschitl, Thompson, Braaten, & Stroupe, 

2012).  

High-leverage practices have become an increasing focus for research in science 

education because they have been successfully implemented to support students in 

understanding key ideas, participating in the discourse of the discipline, and solving 

authentic problems (National Research Council, 2005; Duschl, Schweingruber, & 

Shouse, 2007; Romberg, Carpenter, & Dremock, 2005; Windschitl et al., 2012).  

High-leverage practices also deserve attention from science teacher preparation 

researchers because they are conceptually accessible to preservice science teachers, can 

be articulated and taught during teacher preparation, and can be adopted by beginning 

teachers with adequate scaffolding (Schwarz, 2009; Windschitl et al., 2012; Thompson, 

Windschitl, & Braaten, 2013; Zembal-Saul, Blumenfeld, & Krajcik, 2000). For example, 

Schwarz (2009) found that fostering preservice teachers’ principled reasoning helped 

preservice teachers develop their knowledge and practices for teaching science through 

inquiry. Similarly, Windschitl et al. (2012) and Thompson et al. (2013) reported that a 

focus on learning high-leverage practices facilitated the approximation of beginning 

science teachers’ practice to equitable and rigorous pedagogy. In addition, Zembal-Saul 

et al. (2000) showed that engaging preservice teachers in cycles of guided planning, 

teaching, and reflection contributed to improving preservice teachers’ organization of 

instruction around big scientific ideas, as well their attention to the needs of learners. 

While these studies did not focus on how preservice teachers come to understand and 
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adopt high-leverage practices in the context of learning-to-teach in multiple settings, they 

represent important contributions toward developing theory of teacher learning. This line 

of research identified various high-leverage practices to focus on in science teacher 

preparation and developed tools that can be used by university instructors to support 

preservice teachers in learning to use them. 

Eliciting and using student ideas as a high-leverage practice in science 

teaching. An important high-leverage practice for science teaching is learning to elicit 

and use student ideas. This practice is key to science learning because children come to 

school with ideas that serve as the building blocks for the construction of new scientific 

understandings (Bransford, Brown, & Cocking, 2000). Children learn by modifying and 

making connections between what they already know and the new knowledge (Bransford 

et al., 2000). To support learning, teachers need to know how students think and what 

their ideas are, and use that knowledge to interpret, respond to, and guide student 

thinking (Duschl et al., 2007).  

Good instruction requires teachers to pay constant attention to students’ 

developing ideas and to make adjustments to instruction and curriculum based on 

students’ understandings (Duschl et al., 2007; Mikeska, Anderson, & Schwarz, 2009). A 

focus on student ideas allows teachers to better understand their students as learners, to 

know what resources they have, and to understand the implications of student ideas and 

ways of thinking for learning. If teachers pay attention to student ideas before, during, 

and after instruction, they will be better equipped to leverage these resources to design, 

organize, and adapt instruction in ways that help students learn (Mikeska et al., 2009). 

The recent results from a study by Thompson et al. (2013) lend further support to the 
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crucial role that the high-leverage practice of eliciting and using student ideas plays in 

fostering quality science instruction. The authors documented that preservice teachers 

who focused on student thinking were more capable of adopting multiple elements of 

ambitious teaching.  

By preparing teachers to probe into and use student ideas in the design, 

organization, enactment, and assessment of instruction, teacher educators can not only 

promote learning for understanding (Zembal-Saul, 2009) but also support the 

development of other important reform-oriented science teaching practices, such as 

engaging students in authentic ways of thinking about and doing science (Mikeska et al., 

2009). Part of this effort involves helping preservice teachers develop a view of inquiry 

science learning as a process of enculturation into the discipline of science, where 

students learn ways of thinking and talking about, as well as practicing the discipline by 

engaging in scientific practices and by applying scientific ideas in a social context (J.S. 

Brown, Collins, & Duguid, 1989; Lave & Wenger, 1991; Lehrer & Schauble, 2006). In 

addition, preservice teachers need to be supported in developing a more complex 

understanding of their students as learners and be prepared to organize instruction that 

draws on the resources students bring to science and meets their needs (Mikeska et al., 

2009).  

Accomplished teachers know how to use students’ ideas and ways of thinking as 

resources for participation in authentic science practices, such as asking and answering 

questions, representing data, developing explanations using evidence, creating and 

refining models, and building arguments to justify their claims and findings to others 

(Mikeska et al., 2009; Rivet & Krajcik, 2008). However, preservice and beginning 
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teachers often do not know how to use their students’ ideas in science instruction in order 

to support student learning (Davis, Petish, & Smithey, 2006; de Jong, Korthagen, & 

Wubbles, 1998; Larkin, 2012; Mellado, 1998; Meyer, 2004). For example, preservice 

teachers often view student ideas as evidence of content coverage, as obstacles to 

understanding, as tools to prime students’ thinking and interest for lesson activities and to 

foster a positive classroom environment, but less frequently as building blocks for 

learning (Larkin, 2012).  

In a study of the differences between novice and expert teachers’ views of student 

ideas and their use in instruction, Meyer (2004) found that novice teachers elicited prior 

knowledge essentially as factual information and used activities to find out what students 

knew and what misconceptions they held in order to replace misconceptions with correct 

information. In contrast, expert teachers had a broader idea about what constituted prior 

knowledge and elicited students’ experiences and explanations primarily to access the 

ways that students were thinking about concepts. Expert teachers also designed activities 

where students explained and had to apply their ideas to new situations, while novice 

teachers focused almost exclusively on obtaining factual information from students.  

Significantly, Meyer (2004) found that the ways in which novice teachers’ 

approached student ideas precluded them from developing more sophisticated 

understandings and practices about using student ideas in science instruction. He 

suggested they could benefit from the support of more experienced teachers in 

developing their practice. Related to that, Zembal-Saul et al. (2000) analyzed preservice 

teachers’ use of science content representations over the course of sustained cycles of 

planning, teaching, and reflecting on their science instruction. She argued that preservice 
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teachers often lack sufficient practical knowledge of classrooms and of learners, 

knowledge that more experienced teachers have. She also noted that preservice teachers 

benefited from the support of cognitive tools in integrating and applying theoretical 

principles and frameworks to classroom situations. These studies showed that preservice 

teacher learning is situated (J.S. Brown et al., 1989; Bruner, 1990; Lave & Wenger, 1991) 

and shaped by the experiences and interactions that preservice teachers have with others 

while learning to teach.  

Learning to elicit and use student ideas in multiple learning-to-teach 

contexts. In most science teacher preparation programs, preservice teachers learn to teach 

science and to elicit and use student ideas in multiple contexts, e.g., from the science 

methods course instructor and in field placement classrooms. However, preservice 

teachers face a variety of challenges in learning to teach in multiple settings. These 

challenges include lack of coherence in teacher preparation experiences across learning-

to-teach contexts and lack of support for preservice teachers as they navigate multiple 

contexts and communities (Anagnostopoulos, Smith, & Basmadjian, 2007; Feiman-

Nemser & Buchmann, 1985; Grossman, Smagorinsky, & Valencia, 1999; Gunckel, 2008, 

2013; Zeichner & Tabachnick, 1981; Zembal-Saul, Krajcik, & Blumenfeld, 2002). For 

example, in a study of the multiple obligations that preservice teachers need to meet 

while learning to teach, Gunckel (2013) argued that the lack of coherence in the 

“Discourses” in university science methods courses and in the field placement classroom 

made it especially challenging and potentially problematic for preservice teachers to 

make connections between what mentor teachers share with them and the theoretical 

principles and frameworks that they are exposed to in the methods course. In her study, 
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Gunckel used the term “Discourses” to refer to the ways of making sense of, interacting 

with, and communicating with others about the world. Her findings lend further support 

to previous work also suggesting that the differences in the perspectives, discourses, 

tools, and practices of school and university communities contribute to the gap that 

preservice teachers experience between theory and practice while learning to teach 

(Feiman-Nemser & Buchmann, 1985; Grossman et al., 1999; Zeichner & Tabachnick, 

1981; Zembal-Saul et al., 2002).  

In another study, Anagnostopoulos et al. (2007) explored the exchange of tools, 

the negotiation of languages, and argumentation as university educators and mentor 

teachers engaged in the process of co-creating a rubric to support beginning teachers in 

building their discussion practices in an English classroom. They found that 

collaborations between university instructors and school faculty in these processes led to 

the development of common expertise across contexts, which supported mentoring 

efforts, university instruction, and preservice teacher learning. However, they also noted 

that some participants resisted the appropriation of this new tool, pointing to the 

challenges in bridging the divide between university and classroom experiences in 

preservice teacher learning.  

The lack of support in preservice teacher preparation has also been a recurring 

challenge to preservice teacher learning. In her study, Gunckel (2013) pointed out that it 

is common for mentor teachers of K-5 science preservice teachers to have no formal 

preparation for mentoring and to be unfamiliar with what preservice teachers learn in the 

methods course. On the other hand, university professors of methods courses also have 

few opportunities to collaborate with mentors or to learn about and build on preservice 
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teachers’ experiences in the classroom. These arguments suggest that lack of coherence 

and support in both learning-to-teach contexts will likely make it difficult for preservice 

teachers to integrate learning-to-teach experiences in the science methods course and the 

field placement classroom and to develop meanings and research-based, reform-oriented 

practices for eliciting and using student ideas in science instruction.  

Recently, increasing attention has been given to the challenges preservice teachers 

face in learning to teach science in multiple contexts and to the processes that can 

enhance teacher learning across these settings. However, one aspect of preservice teacher 

learning that remains poorly understood is how preservice teachers’ meanings and 

practices in science instruction develop in relation to the experiences that preservice 

teachers have in the university methods course and in the field placement classroom and 

what role mentor teachers play in this process. My study addresses this research problem. 

This knowledge will enable researchers to better understand some of the mechanisms and 

factors that influence preservice teacher learning in adopting high-leverages practices, 

such as eliciting and using student ideas in quality science instruction. 

 Literature Review 

In this section I provide a review of previous studies that inform my dissertation 

study. These include studies on preservice teacher’s use of student ideas and studies on 

preservice teachers learning to use student ideas. Together, these studies point to the need 

to further examine learning-to-teach contexts and experiences and in particular, the 

influence of mentors in preservice teachers’ sense-making about eliciting and using 

student ideas in science instruction. 
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Preservice teachers’ use of student ideas in science instruction. The majority 

of existing studies on teachers’ pedagogical reasoning and teaching practices related to 

student ideas show that although preservice teachers usually recognize the importance of 

student ideas to their teaching, they tend not to know how to use these ideas to further 

student learning (Davis & Smithey, 2009; Mellado, 1998; Tabachnick & Zeichner, 1999; 

Zembal-Saul et al., 2000), and they use them in ways that contrast with reform 

frameworks for science teaching (Davis et al., 2006; Mikeska et al., 2009).  

A recent study by Larkin (2012) illuminated the variety of views that 14 

preservice secondary science teachers held about the role and value of eliciting and using 

student ideas in science instruction. He identified five orientations that describe how 

preservice teachers view and use student ideas in instruction. One way that preservice 

teachers used student ideas in science was as evidence of content coverage. This meant 

that preservice teachers’ elicited their students’ ideas to assess the need to discuss or 

provide students with information about specific scientific ideas. In addition, some 

preservice secondary teachers viewed student ideas as obstacles to understanding science, 

obstacles that teachers needed to remove. These teachers thought of learning activities as 

opportunities to correct misconceptions and their lessons were designed to prevent new 

misconceptions from arising. Another commonly held view about eliciting student ideas 

was that it gets students primed to think about and engage in the subsequent lesson 

activities by raising their interest level regarding the topic. Still other preservice teachers 

used student ideas to increase students’ comfort level in the classroom, support their self-

worth, and encourage their participation. Yet Larkin found that only a few preservice 

teachers viewed student ideas as raw material for learning and attended to those ideas as a 
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way to help students reach new scientific understandings. These findings expand on 

previous research (Abell, Bryan, & Anderson, 1998; Howes, 2002) showing that 

preservice teachers use student ideas primarily as a means to motivate and gain attention 

from students.  

Other work has also contributed to shedding light on how preservice teachers 

thought about their students’ ideas. For example, Smithey (2008) examined preservice 

teachers’ conversations and written work while they participated in methods course 

activities designed to foster their analysis and reflection on student thinking in particular 

classroom events. These included commenting on an interview with students where they 

talked about their ideas in science and on a lesson plan for a particular group of students 

after watching them participate in a science lesson. Smithey found that in their analysis of 

instruction, preservice teachers frequently focused on identifying and anticipating student 

ideas but largely ignored the complexity, resilience, and importance of student ideas to 

learning. They also failed to consider important characteristics of student ideas that could 

be leveraged to help them learn science through more authentic, inquiry-based 

instruction, and to appreciate the factors that influenced the nature of student ideas. The 

significance of these works to my study lies in the categories that they provide for further 

describing the conception that preservice teachers construct of student ideas in science 

instruction and the important features of student ideas that preservice teachers tend to 

overlook when thinking about and enacting science instruction in the classroom.  

Preservice teachers’ learning to use student ideas in science instruction. 

Several studies have examined the role of instructional experiences in shaping elementary 

preservice teachers’ practices regarding the use of student ideas in teaching (Davis & 
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Smithey, 2009; Smithey, 2008, Smithey & Davis, 2007). For example, as other 

researchers had reported for other teaching practices (Crawford, 2007; Thompson et al., 

2013; Zembal-Saul et al., 2000), Smithey (2008) found that with adequate scaffolds in the 

science methods courses, preservice teachers were able to learn to consider student ideas 

in instruction. However, although the study showed that engaging preservice teachers 

with students in the field classroom followed by an analysis of these events in the 

methods course was a productive approach to helping preservice teachers consider 

student ideas for instruction, understanding what sense preservice teachers made of these 

activities in the two contexts was outside of the scope of Smithey’s study. 

Another study by Davis and Smithey (2009) expanded on their earlier work 

(Smithey, 2008; Smithey & Davis, 2007), reporting on the trajectory of seven preservice 

teachers’ knowledge and beliefs related to student thinking in science instruction, from 

the time they enrolled in the teacher preparation program to several years into their 

teaching careers. The study included participants’ data from prior studies (Smithey 2008, 

Smithey & Davis, 2007), as well as longitudinal interview data where participants 

critiqued and reflected on lesson plans and scenarios of science teaching, and journals 

where they reflected on their teaching. Davis and Smithey found that participants’ ideas 

about how students think and the role of student ideas in learning had changed, not just 

over the course of their experiences in the teacher preparation courses, but also during 

their teaching career.  

Earlier, Smithey (2008) had also found that preservice teachers’ trajectories in 

learning to consider student ideas varied. For example, while some preservice teachers 

showed consistent growth in considering student ideas throughout the science methods 
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course activities and into their teaching, there were some who did not change much in 

their thinking about student ideas, and still others who were influenced by particular 

classroom events or assignments of the course. The evidence of the changing thoughts of 

preservice teachers and early career teachers on the topic points to the relevancy of their 

experiences in learning to use student ideas and the need to further study learning-to-

teach contexts and the experiences that preservice teachers have in those contexts, in 

order to better understand how they shape the meanings that preservice teachers construct 

about eliciting and using student ideas in science instruction.  

The role of mentors and mentoring in preservice teacher learning. One aspect 

of learning-to-teach contexts that is still poorly understood is how mentor teachers 

influence preservice teacher learning and their practices (Windschitl, 2003). Although 

several studies have highlighted the importance of mentors in providing instructional 

support (Borko & Mayfield, 1995; Feiman-Nemser & Parker, 1993; Luft & Cox, 2001; 

Hudson, 2007) and emotional support (Ballantyne, Hansford, & Packer 1995; Odell & 

Ferraro, 1992), and the value of mentors as role models for beginning teachers (Feiman-

Nemser & Parker, 1993; Huling-Austin, 1990; Rowley, 1999; Wang, Odell, & Schwille, 

2008), several of these were based on preservice or beginning teachers’ perceptions of 

their mentor’s support, obtained through surveys and interviews. To date very few studies 

are based on observations of mentor teacher-preservice teacher interactions in the context 

of learning-to-teach and their influence on the meanings and instructional practices that 

preservice teachers or beginning teachers adopt. Of these, even fewer focused on the 

subject of science (Crawford, 2007; Rozelle & Wilson, 2012). 
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Crawford (2007) examined the knowledge, beliefs, intentions, and abilities of five 

secondary preservice science teachers for teaching inquiry science. She found that 

preservice teacher’s beliefs about teaching and about science influenced their intentions 

and abilities to teach science as inquiry. Crawford also found that, although the mentor’s 

beliefs and instructional practices influenced the willingness of some preservice teachers 

to take risks and teach inquiry science, the levels of inquiry that preservice teachers 

enacted could not be explained by the degree of reluctance or openness that mentor 

teachers exhibited toward letting preservice teachers try out different approaches. 

Crawford pointed to beliefs about schools and the roles of teachers and students as 

influencing preservice teachers’ enactment of inquiry. Her study corroborated earlier 

studies, (Luft, Roehrig, & Patterson, 2003) which indicated that preservice teachers’ 

beliefs and practices are changeable. Crawford called for the need to further explore 

teachers’ beliefs and knowledge in the context of classrooms, pointing out that the 

influences present in the complex environment of classrooms needs to be better 

understood to explain how preservice teachers learn under a variety of conditions. 

Rozelle and Wilson (2012) followed six secondary preservice science teachers 

during a year-long internship in their mentors’ classrooms, culminating with the 

preservice teachers assuming full responsibility for teaching all their mentors’ classes. 

The authors examined interns’ changes in beliefs and practices about teaching and 

compared them to their mentor teachers’ beliefs and practices related to teaching. They 

identified two pathways of preservice teacher development, the reproducers and the 

strugglers. The reproducers were preservice teachers who successfully reproduced their 

mentor teachers’ practice and subsequently came to align their beliefs with those of their 
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mentor. The strugglers were preservice teachers who failed to successfully align their 

practice with their mentors’ and never experienced the corresponding shift in beliefs. The 

study corroborated findings of an earlier study (Valencia, Martin, Place, & Grossman, 

2009) that the pathway for changing beliefs and identities may start with experiences in 

enacting a practice. The authors also called for the need to examine mentor teacher 

instruction as this influences who the preservice teachers become and what practices and 

beliefs they adopt. 

Although a number of studies in science measure the impact of different 

mentoring attributes on a variety of teacher learning variables (Hudson, 2007; Richter et 

al., 2013), these accounts are based on self-reports and very few illuminate the 

mechanisms through which mentor teachers and preservice or beginning teachers 

constructed meanings or developed practices. For example, Richter et al. (2013) 

examined the extent to which the quality and frequency of mentoring influenced teacher’s 

professional competence and well-being in the first years of mathematics teaching. The 

authors examined the effects of constructivist and transmission-oriented approaches to 

mentoring on teacher efficacy, teacher enthusiasm, transmissive and constructivist beliefs 

about learning, and emotional exhaustion and job satisfaction of 700 beginning secondary 

mathematics teachers, using pre and post surveys during a year of practical training. 

Constructivist-oriented approaches of mentoring were defined by the extent to which the 

mentor offered opportunities and supported beginning teachers to improve their practice 

independently, try out different teaching methods, draw their own conclusions, and 

prompt self-reflection. Transmission-oriented mentoring was defined by the mentor 

telling the beginning teacher what they needed to improve, offering specific ideas about 
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how content should be taught and what to do differently. The study found that 

transmission-oriented mentoring increased beginning teachers’ transmissive beliefs about 

instruction, whereas constructivist-oriented mentoring was beneficial for beginning 

teachers’ motivation and well-being. Despite its limitations in describing the mechanisms 

by which different mentoring approaches influenced beginning teachers’ practice, this 

study pointed to the importance of examining mentoring approaches in field experiences 

to better understand preservice teacher learning.  

The studies described point out the need for qualitative studies that further 

examine mentor teacher and preservice teacher interactions in order to shed light on the 

mechanisms that influence preservice and beginning teacher learning. This is an 

important gap in the current body of knowledge concerning preservice teacher 

development that I addressed in my study. 

The Study 

Despite the recognized importance of the practice of eliciting and using student 

ideas for science learning and the value of methods courses and field experiences in 

shaping preservice teachers’ learning, there is a lack of knowledge in the field of 

elementary preservice science teacher preparation about how preservice teachers learn 

from these experiences and how mentors help preservice teachers leverage the resources 

present in the different learning-to-teach contexts, both to construct meanings about 

eliciting and using student ideas and to influence the practices they adopt. This gap in 

knowledge makes it difficult to create optimal educational experiences that will support 

preservice teachers in learning to enact these practices in ways that characterize well-

started beginners. The purpose of this study was to characterize the meanings that 
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elementary preservice science teachers constructed regarding eliciting and using student 

ideas in science instruction, while learning to teach in the science methods course and 

working with their mentor teachers in K-5 classrooms. The study also examined what 

factors influenced those meanings. 

My study used the learning-to-teach experiences and interactions in the methods 

course and in the field placement classroom as the context in which to determine what 

aspects of these experiences preservice teachers drew from, what sense they made of 

them, and the ways they built personal meanings about eliciting and using student ideas. 

This work adds to the knowledge base of how preservice teachers learn to teach science 

in multiple learning-to-teach contexts and the influence of mentors in the meanings that 

preservice teachers construct and the practices they adopt. 
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Chapter Two 

Study Framework 

Overview 

In this chapter, I begin by describing how a situative perspective on learning 

informs my study, enabling me to examine the sense that preservice teachers construct 

about the practice of eliciting and using student ideas in instruction. Next, I describe the 

four core problems of practice that I used to locate the meanings that preservice teachers’ 

constructed about the high-leverage practice of eliciting and using student ideas, as they 

planned, carried out and reflected on instruction in the field placement classroom. At the 

end of the chapter, I present the research question of this study.  

Preservice Teacher Construction of Meaning in Relation to Encounters with Others 

Socioconstructivist and situative theorists have long posited a view of learning as 

sense-making that happens in the context of joint activity (Bakthin, 1984; J.S. Brown, 

Collins & Duguid, 1989; Greeno, 1997; Lave & Wenger, 1991; Vygotsky, 1987). 

Bakthin (1984) describes sense-making as always a dialogic process with the world. This 

definition emphasizes the collaborative nature of meaning construction in the sense that 

the meanings one constructs are always constructed with others. In other words, what one 

says or thinks is always done in response and relation to the words of others. Individuals 

make sense of the world through conversations with others and through inner speech. The 

difference between inner speech and external conversations with others is that in inner 

speech there is “hidden dialogicality,” that is, in inner speech, those we speak with are 

invisible, whereas in external conversations they are not. In both instances, however, 

meaning is always viewed as socially constructed because others contribute to shaping 
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one’s construction of meanings. For individuals, the construction of new meanings 

happens in the course of participating in group activities and interacting with others, 

allowing individuals to participate in group practices (Greeno, Collins, & Resnick, 1996). 

Borrowing from these theoretical underpinnings, this work is grounded in the premise 

that learning to teach science is a process of construction of new meanings about 

teaching, learning, who students are as learners, and who we ourselves are as teachers. 

These meanings are reflected in the practices that preservice teachers adopt, as well as in 

the written artifacts that they produce in the learning-to-teach contexts. 

The description of sense-making as a social activity underscores the roles of both 

contexts and communities in learning. In the case of teachers, they develop personal 

meanings about their practice through participation in teaching activities and through 

their interactions with others in and outside the school community. They draw upon many 

resources, including their experiences with and knowledge of the subject matter, their 

experiences with the discipline of science and with how scientific knowledge is 

constructed, their histories as learners, their knowledge of children, and their pedagogical 

expertise to interpret learning situations and help children make connections between 

their ideas and experiences and the ideas and practices of science (Rosebery & Puttick, 

1998). Similarly, preservice teachers construct new meanings about teaching and about 

themselves through their participation in learning-to-teach activities in different contexts 

and through their interactions with others, including their mentors, their students, the 

methods course instructor, and their preservice teacher peers. To this process, preservice 

teachers bring in knowledge and personal meanings from past experiences in the various 

communities in which they participate, including those as former students in schools.  
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The meanings that preservice teachers bring influence how they make sense of 

new situations because they frame how they look at, interpret, and reason about a 

particular situation and context. Therefore, the new meanings that preservice teachers 

construct in the course of their interactions in the field placement classroom, while 

carrying out instruction activities or in the reflective conversations they have with their 

mentors, are influenced by the beliefs, norms, goals, values and ways of being, thinking, 

talking, and doing of the communities in which they and their mentors participate. 

Further, it is through new experiences and interactions with others that preservice 

teachers’ personal meanings about instruction are constructed and reconstructed (Craig, 

1995; Polkinghorne, 1988). Thus, I reasoned that in order to understand the meanings that 

preservice teachers construct about eliciting and using student ideas, it is necessary to 

attend to the processes and interactions in which meanings are negotiated and adopted.  

In my study, I take the view of many scholars that learning involves becoming 

enculturated into the ways of talking, thinking and acting of the communities in which 

individuals participate (J. S. Brown & Duguid, 1991; Lave & Wenger, 1991; Putman & 

Borko, 2000).As natural products of social interactions, meanings are inextricably tied to 

and situated in the social contexts and communities in which we participate with others in 

activity (Harré & Van Langenhove, 1991; Lave & Wenger, 1991; Wortham, 2001). This 

implies that the meanings people construct are the achievements of a system, founded on 

the contributions of the individuals involved, as well as the tools and artifacts they use, as 

they participate together in a particular activity. These meanings are also situated in 

specific contexts of intentions, social structures and tools of the communities in which 

they participate. Thus, in the case of preservice teachers, learning to teach involves 
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becoming enculturated into the ways of talking, thinking and doing of the teaching 

community, through their participation in the work of teachers. Through the interactions 

that preservice teachers have with their students in the course of instruction and with their 

mentors in reflective conversations, they negotiate and construct new meanings about 

their experiences and their practice. 

People negotiate new meanings when they encounter new ideas or perspectives 

situated in new contexts and communities. They rely on language in use, referred to here 

as “discourse,” to communicate their understandings of themselves and the world to 

others (Sfard & Kieran, 2001). They also rely on discourse to construct and negotiate 

meaning (Alsup, 2006). This suggests that the perspectives mentor teachers share, and the 

experiences they provide preservice teachers in the context of the field placement 

classroom, serve as key mediators in the construction of new meanings and in the 

adoption of new practices for eliciting and using student ideas in science instruction. In 

addition, the perspectives preservice teachers come in contact with and the experiences 

they have in the science methods course can also be used by mentors and preservice 

teachers to mediate the construction of new meanings and the adoption of new practices. 

Through participation in activities in the context of a community, individuals 

negotiate meanings with members from different communities and adopt specific 

practices. In a view of learning to teach as coming to participate in the teaching 

community, learning in a new situation involves becoming attuned to the constraints and 

affordances of the activity in the classroom context. As part of this ongoing negotiation, 

the meanings that individuals have previously constructed are open to revision and 

multiplicity, varying depending on the context and the interactions they engage in 
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(Gergen, 1994; Hall, Johnson, Juzwik, Wortham, & Mosley, 2010; Juzwik & Ives, 2010; 

Upadhyay, 2009). Newcomers to a community depend on the meanings generated in or 

adopted by that community to decide what is noticeable about a particular situation, and 

they recognize that the authority of an interpretation resides in the meaning the 

community ascribes to it (Craig, 1995; Fish, 1980; Lave & Wenger, 1991; Putman & 

Borko, 2000). In a similar way, the meanings that preservice teachers adopt and the 

practices they use can be altered by the influence of members of the communities they 

learn in.  

In the processes of negotiation involved in learning to teach, preservice teachers’ 

meanings can be transformed to align, or not, with the perspectives and practices present 

in any of the communities in which they are learning. For example, a preservice teacher 

may have held the view that the mastery of scientific ideas is a priority in science 

learning. During instruction, she only builds on the correct ideas that students offer and 

dismisses other ideas. Noticing this practice, her mentor teacher decides to talk to her 

about it. In doing so, the mentor points out that in the scientific community all ideas, 

including incorrect ideas, are always thoroughly examined and are only discarded after 

scientists have had the chance to gather sufficient evidence to support their claims and 

persuade others on the merit, or lack thereof, of a particular idea. The mentor also points 

out that scientists develop deeper understandings about phenomena, through the 

examination of all ideas and the process of gathering evidence for or against their claims. 

By drawing on the perspectives of the scientific community in regard to assessing the 

merits of ideas, the mentor teacher may help the preservice teacher notice that student 

ideas have merit even if they are not correct, to the extent that they contribute to the 
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processes of questioning, challenging ideas, and gathering evidence, which ultimately 

helps everyone in the classroom attain the larger goal of understanding. As a result of 

encountering different perspectives, preservice teachers can reconstruct or adopt new 

meanings and learn to think, act, and talk in ways that more closely align to one or 

various discourses and perspectives that are available to them and their mentors.  

In my study, I draw attention to the many meanings and perspectives that 

preservice teachers and mentor teachers bring to bear in classroom situations and 

contexts. Preservice teachers can draw upon these resources to make sense of new 

situations while participating in learning-to-teach activities in the field placement 

classroom. I examine the different perspectives that mentors and preservice teachers 

evoke to understand their influence on the meanings preservice teachers construct and on 

how they elicit and use student ideas in contexts of science instruction. Describing 

preservice teacher sense-making as a process of (re)construction of meanings situated in 

different learning-to-teach communities allows me to, first, examine the extent to which 

the perspectives that preservice teachers have align with the perspectives and experiences 

in the methods course and the field placement classroom. Second, it enables me 

understand how these perspectives are situated in the context of the experiences 

preservice teachers have in their field placements. And finally, it affords the opportunity 

to examine how these perspectives shape and constrain what preservice teachers pay 

attention to, how they think, how they act, and the sense that they construct and their use 

of the practice of eliciting and using student ideas in instruction.  

Drawing from the aforementioned situative perspective on learning, I interpret the 

ways preservice teachers interpret and respond to a particular classroom situation as 
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reflective of their personal meanings. Further, I adopt the view that a change in how 

preservice teachers interpret and conceptualize student ideas hinges upon and reflects 

their encounters with different perspectives and their participation in different 

communities. Building on these theoretical underpinnings, I suggest that the meanings 

preservice teachers construct about the use of student ideas in relation to the problems of 

practice are shaped by multiple experiences and interactions and cannot be disassociated 

from the context of a particular experience. By participating in new experiences and 

talking to people who have different ways of thinking about instruction, preservice 

teachers can construct new meanings about eliciting and student ideas in science 

instruction. 

Teacher Practice as a Window into Meanings 

According to Lave and Wenger (1991), practice connotes doing, but not doing by 

itself or in itself. Practice is doing in a historical and social context that gives structure 

and meaning to our actions and sustains the engagement of members of a community in 

joint activity. Therefore, they define practice as specific ways of acting that reflect both 

the pursuit of mutual enterprises and the attendant social relations. Because the meaning 

of the practices one adopts are tied to contexts, Lave and Wenger claim that practices 

encapsulate meanings and reflect one’s learning history. In the case of teachers, skilled 

teaching is rooted both in accumulated knowledge and practices and in the concrete 

specificities of instructional contexts (Clandinin, 1992). In enacting and reflecting upon 

concrete episodes from instruction and the struggles, challenges and dilemmas associated 

with them, teachers’ meanings associated with themselves, the subject matter, their 

students, and their teaching can evolve (Ball, 1997; Gallas, 1995; Lampert, 1990; 
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Rosebery & Puttick, 1998; Warren & Ogonowski, 1998). By applying Lave and 

Wenger’s definition of practice to preservice teacher learning, I suggest that preservice 

teachers’ practices will reflect the meanings that they (re)construct in the context of the 

field placement classroom. In my study, I examine how preservice teachers elicit and use 

student ideas in the course of carrying out instruction and how they talk about eliciting 

and using student ideas as they plan for and reflect on instruction with their mentor 

teachers. I use their practices as a window into the meanings that preservice teachers 

construct about using student ideas in science instruction and the perspectives they draw 

upon to do so. 

From a perspective of teacher development, it is important to attend to teacher 

practice as a window to the meanings preservice teachers construct. The practices that 

preservice teachers adopt cast light on the connections they make between the 

experiences they have in different learning-to-teach contexts and the different 

perspectives they encounter. As such, practices provide a frame for understanding the 

meanings they construct, even when or if these practices and the meanings they 

encapsulate are not fully developed. The meanings embedded in preservice teacher 

practice reveal what aspects of learning-to-teach experiences are significant for them and 

their mentors, as well as what connections they are making (Juzwik & Ives, 2010). Thus, 

examining preservice teachers’ practices enables me to understand the meanings 

preservice teachers construct, by negotiating the perspectives and the meanings of the 

experiences they have in learning-to-teach contexts. 

Understanding how preservice teachers negotiate the various perspectives they 

encounter in learning-to-teach contexts requires attending to the influence of mentor 
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teachers in shaping preservice teacher thinking in the context of planning, carrying out, 

and reflecting on classroom instruction. Because our actions take place within specific 

contexts of social activity, the purpose and meaning of our actions is inexorably tied to 

the meanings we evoke in specific contexts and the practices we enact in specific 

contexts (Wortham, 2001). Borrowing from this perspective, I adopt the view that any 

explanation of preservice teacher practice cannot be divorced from the contexts and the 

interactions in which meanings emerge.  

The preservice teachers in this study were learning to teach in the science 

methods course and in the field placement classroom. In the science methods course, 

preservice teachers are exposed to principles and frameworks for understandings and 

reasoning about teaching and learning that are grounded on research on what we know 

about how people learn science. The preservice teachers experience these principles as 

learners by engaging in science lessons and as teachers by analyzing and reflecting on 

select classroom episodes under the guidance of their methods course instructor. They 

also learn to use these principles and frameworks to plan instruction and modify 

curriculum materials. In the field placement classroom, preservice teachers experience 

science teaching by observing and participating in instruction carried out by their 

mentors. In addition, they also carry out instruction that they plan and reflect on with the 

help of their mentors, using the principles and frameworks they learned in the methods 

course and adapting them to the classroom contexts. 

In the context of this study, I argue that the sense preservice teachers make of 

eliciting and using student ideas can be inferred from the practices they adopt while 

carrying out teaching assignments from the methods course in the field placement 
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classroom. Because the practices preservice teachers adopt are products of the negotiation 

of the different meanings that they and their mentors bring to bear in particular classroom 

situations, by focusing on preservice teachers’ practices it is possible to understand the 

sense that they make of using student ideas in their teaching. By focusing my attention on 

the perspectives that mentor teachers share with preservice teachers, how they reason 

about student ideas in the context of their classroom instruction, and the extent to which 

preservice teachers and mentor teachers draw upon methods course perspectives, it is 

possible to understand how preservice teachers negotiate these meanings across the 

different learning-to-teach contexts, and to determine the extent to which the different 

experiences in the two learning-to-teach contexts and the constraints and affordances of 

the classroom context influence the meanings they construct about eliciting and using 

student ideas.  

In seeking to uncover the meanings that preservice teachers construct of the 

practice of eliciting and using student ideas, I view preservice teachers’ classroom 

experiences from the field placement context and methods course assignments as the 

object of inquiry that brings mentors and preservice teachers together in conversations 

about student ideas in instruction. I rely on these conversations as well as on instances of 

instruction as places where participant’s thinking and construction of meaning are visible. 

By using Wortham’s (2001) notion that coherent accounts of the meanings that preservice 

teachers construct emerge through repeated and similar ways of making sense of 

instruction in learning-to-teach contexts, I seek to uncover patterns in the ways preservice 

teachers were thinking about instruction in the context of carrying out different methods 

course assignments. Although these accounts can never essentialize and crystallize 
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someone’s sense-making to the point where he or she is impervious to shifts over time 

and the influences of context, they can provide valuable insights to teachers’ thinking 

about instruction and their practice.  

In this section, I have described the situative perspective on learning that I draw 

upon to think about preservice teacher learning and how such perspectives allow me to 

examine the relationships between the meanings preservice teachers construct, their 

practices, and the perspectives they encounter in the two learning-to-teach contexts. Next, 

I will show how attending to the practice of eliciting and using student ideas helps 

teachers address four core problems of practice and explain my use of these problems of 

practice to locate and examine the sense that preservice teachers make of students ideas 

in the context of instruction. 

Learning to Elicit and Use Student Ideas in the Context of Reasoning about 

Teaching  

Learning to teach in ways that attend to student ideas is a hallmark of “well-

started” beginning teachers. Well-started novice teachers can use the principles, 

frameworks, and practices they have learned during their teacher preparation program in 

effective ways to address common problems of daily classroom practice (Hollon, Roth, & 

Anderson, 1991). Some of the daily problems of classroom practice involve 1) helping 

students developing scientific conceptual understandings, 2) engaging them in science 

practices, 3) organizing instruction and resources, and 4) understanding students as 

learners and as members of multiple communities (Mikeska et al., 2009; Thompson et al., 

2013; Windschitl et al., 2012). Learning to elicit and use student ideas is one of the high-

leverage practices that are pivotal in the development of competence in dealing with 
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common problems of practice. This practice is powerful in promoting student learning 

because it can be used to think about and confront many problems of practice that are 

likely to develop in the context of teaching science and meeting science literacy goals.  

Frequently, teachers elicit and use student ideas to reduce behavioral problems in 

the classroom and motivate students to learn (Larkin, 2012). However, student ideas can 

also be used by teachers to help students develop scientific concepts and learn to do 

science, and teachers can use student ideas to help students relate to the discipline in 

personal and meaningful ways and guide the organization of instruction. Because the four 

problems are identified in the literature as authentic contexts in which preservice teachers 

can think about student ideas in relation to science instruction, I used them to locate and 

examine the meanings that preservice teachers construct about the high-leverage practice 

of eliciting and using student ideas (Figure 2.1).  

Developing Scientific Understandings 

 

 

 

 

 

 

 

 

 

Figure 2.1. Relationship between common problems of practice and the high-leverage 

practice of eliciting and using student ideas. 
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The literature describes these as core problems of practice because each of them 

must be successfully planned for, and orchestrated to ensure good science instruction and 

learning opportunities for all students (Mikeska et al., 2009). This vision of good science 

teaching is often referred to in the literature as ambitious teaching and is characterized by 

instruction in which students have opportunities to reason about subject matter ideas and 

to engage in authentic practices of the discipline, while teachers are also attending to 

students’ needs and thinking (Cohen, 1989; Lampert & Graziani, 2009; Windschitl et al., 

2012). 

Developing scientific understandings. One of the goals of science learning is the 

development of scientific understandings (National Research Council, 1996). Student 

ideas are essential to the development of all scientific ideas because they are the 

foundation and the building blocks of all scientific understandings. By knowing their 

students’ ideas about natural phenomena, teachers can see how their students construct 

understandings, and what questions and struggles students have, so teachers can think of 

ways to bring into contact and connect student ideas and experiences with classroom 

experiences and scientific explanations (Rosebery & Puttick, 1998). Eliciting and using 

student ideas is an important practice in teaching when it comes to identifying what ideas 

students bring to school, in this case about scientific concepts, and understanding how 

these ideas are organized and related to other ideas. The literature on how people learn 

shows that students bring to school ideas about natural phenomena and that these 

building blocks must be activated in order for students to construct more sophisticated 

understandings about the world (Bransford et al., 2000; A. L. Brown & Campione, 1994; 

Duschl et al., 2007). Consequently, teachers must know how to elicit student ideas so 
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they can use these ideas during instruction in ways that will help them build 

understandings. When teachers know what their students’ ideas are, they can assess both 

the merits and the problematic aspects of student theories and select which ideas to focus 

on, which connections between ideas to highlight, and which specific problems must be 

overcome for students to learn scientific ideas (A. L. Brown & Campione, 1994).  

Engaging students in doing science. Another goal of science teaching is to 

engage students in doing science (Duschl et al., 2007). Students must experience how 

scientific knowledge is constructed to understand how scientists come to know and 

understand the nature and processes of science. Learning science then involves doing 

science and engaging in scientific practices, such as carrying out observations of natural 

phenomena, designing scientific questions and investigations, finding patterns, gathering 

evidence to support claims, representing data, developing models, and constructing, 

communicating, and evaluating arguments based on evidence, as a way to learn about the 

natural world  (Lehrer & Schauble, 2006). For example, experiencing the natural world is 

an essential part of doing science, because by observing natural phenomena and carrying 

out investigations students can find patterns and collect evidence that will allow them to 

develop explanations for these patterns. By engaging in experiences, finding patterns, and 

building explanations, students can better understand how scientific theories develop 

(Sharma & Anderson, 2009). By engaging in the practices of science as a way of 

learning, students can also develop an understanding for what sets science apart from 

other ways of knowing. In her study on how preservice teachers learned to teach students 

to build scientific arguments, Zembal-Saul (2009) noted that the construction of scientific 

arguments is in sharp contrast with students’ informal ways of knowing, as scientific 
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arguments are built on evidence and an understanding of the mechanisms and principles 

underlying phenomena. This means that scientific results can be independently 

corroborated and tested across unrelated situations to produce the same results. She 

concluded that in order to scaffold students’ learning how to construct arguments, 

teachers need to know how students constructed understanding and scaffold them in 

constructing arguments based on evidence, a practice of science. Similarly, to engage 

students in doing science to learn, teachers need to know what scientific practices entail 

and how to draw upon students’ experiences and ideas about the world to help them make 

sense of scientific ideas and experience how scientists come to know. 

Understanding students as learners. Eliciting and using student ideas is also an 

essential aspect of understanding who students are and teaching science from an equity 

and social justice perspective. Students draw upon and share with others resources and 

experiences from inside and outside school to learn, and this includes learning science 

(Bransford et al., 2000; Gonzaléz, Moll, & Amanti, 2005; Lee & Luykx, 2006; Moje & 

Hinchman, 2004). Besides prior knowledge that they have acquired as part of formal 

learning experiences, students also bring to school cultural resources acquired from the 

communities they participate in that they use to make sense of new classroom 

experiences and to learn.  

Funds of knowledge (Gonzaléz & Moll, 2002) are an example of a cultural 

resource that students bring to school. Funds of knowledge encompass not just factual 

knowledge, but also ways of knowing, talking, and doing that students acquire from 

various communities outside of school through being a part of and participating in 

activities in these communities with others. Funds of knowledge constitute an important 
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resource that students draw upon to learn and that can benefit the whole classroom 

community in their efforts to learn and enrich the science learning experience (Calabrese 

Barton & Tan, 2009). Student cultural resources are particularly important in science 

learning because they help mediate the apprenticeship into the Discourse of science, that 

is, the ways of talking, doing, and acting of science (Basu & Calabrese Barton, 2007; 

Calabrese Barton & Tan, 2009; Moje, Collazo, Carrillo, & Marx, 2001). Without 

opportunities to use these resources, students whose cultural experiences and practices 

differ from the experiences and practices valued in schools often experience failure in 

learning and become alienated from the rest of the school community (Fine, 1991).  

Teachers must know who their students are as cultural beings to ensure that 

learning tasks and experiences make sense to their students. One of the ways to 

accomplish this is to draw upon the resources that students bring and use them in 

instruction to help them learn. Students bring to school not just theories and ways of 

knowing about the world, they also bring experiences, needs, and interests. In addition, 

they bring values, norms, and a multitude of cultural tools and resources, such as 

language, and aptitudes that shape who they are and how they act, think, feel, and learn 

(Calabrese Barton & Tan, 2009; Lee & Fradd, 1998; Moje et al., 2001). Teachers need to 

elicit student ideas to know what resources students bring and how they use them to learn 

in the classroom and in the community. This allows teachers to anticipate the level of 

congruency between in and out of school experiences, respond to students’ interests and 

needs, and support students in using these resources in ways that can help them learn 

scientific ideas (Davis & Smithey, 2009). By paying close attention to student ideas, 

interests, and experiences in and out of the school, teachers can help students see 
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themselves and their communities as contributing members of the scientific community, 

and science as a social endeavor that can benefit their lives and those of their 

communities (Calabrese Barton, Tan, & Rivet, 2008; Moje et al., 2001; Rosebery & 

Warren, 2008; Warren, Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001). 

This is of particular importance in the case of students whose experiences, resources, 

norms and values differ from those of their teachers, peers, and those portrayed in the 

curriculum (B. A. Brown, Reveles, & Kelly, 2005; Rosebery & Warren, 2008; Warren et 

al., 2001). 

Organizing instruction. To meet the conceptual, practical and equity goals for 

science learning outlined above, teachers must know and use student ideas to plan and 

organize instruction (Thompson et al., 2013). Teachers have access to a plethora of 

teaching materials and resources. However, these materials often have many weaknesses. 

For example, a common problem of practice is organizing instruction that leverages 

students’ experiences and their ideas and matches them to their learning needs. To be 

able to adapt instruction and sequence lessons in ways that help students learn, teachers 

need to be able to anticipate how their students will respond to classroom instruction and 

how they will engage with scientific ideas.  

As part of their role, teachers must know how to adapt instruction in ways that 

will help their students learn. They must make decisions about how to sequence 

activities, select scaffolds, and assess whether their instructional approaches are having 

the desired results (Gunckel, 2011).This requires teachers to monitor evolving student 

ideas during instruction and attend to student responses to instruction (Schwarz, 2009; 

Zembal-Saul, 2009). During planning, teachers critically analyze curriculum materials 
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and make decisions to adapt them in light of their students’ ideas, resources, interests, 

and experiences. For instance, they consider the appropriateness of activities to meet 

students’ interests and needs, and they assess the degree of congruency between 

curriculum activities and students’ experiences, and the extent to which students have 

opportunities to use the resources they bring to school to help build scientific 

understandings (Davis & Smithey, 2009; Schwarz, 2009; Schwarz et al., 2008; Zembal-

Saul, 2009). When teachers consider student ideas, they can have a better sense of what 

adjustments to their instruction and the curriculum materials might be needed, and how to 

best leverage the resources students bring to help them learn.  

By using the core problems of practice from this framework, I can understand 

what sense preservice teachers make of and how they use student ideas in science 

teaching and examine the extent to which these meanings reflect the perspectives of 

mentor teachers and those of the science methods course. By using this framework in 

conjunction with situative theories on preservice teacher learning, I can identify key 

factors and mechanisms for how preservice teachers negotiate meanings across different 

learning-to-teach contexts with the help of their mentors. 

Research Question 

This study examines the practices of two preservice teachers as a window into the 

meanings that they construct about eliciting and using student ideas, in the course of 

planning, enacting, and reflecting on a science instruction in the field placement 

classroom. The research question addressed was:  

How do mentor teachers influence how preservice teachers elicit and use student ideas 

when learning to teach science?  
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Chapter Three 

Methods 

Overview 

In this chapter I provide an overview of the methods used in this dissertation, 

beginning with a description of the study design and rationale. Next I present the context 

of the study, the sampling process and the sources of data, followed by a description of 

how the data were collected and analyzed. I end the chapter with an examination of the 

limitations of my study. 

Study Design and Rationale 

This study was a qualitative study of the meanings that preservice teachers 

constructed with the support of their mentors about the practice of eliciting and using 

student ideas in science instruction. A qualitative approach was used to allow for thick, 

rich descriptions of how preservice teachers elicit and use student ideas in the context of 

instruction and of the meanings they were constructing (Creswell, 1998). I sought to 

understand preservice teachers’ evolving meanings through the analysis of their 

instructional practices, their conversations with their mentors, and the artifacts that they 

produced. This approach is based on the assumption that the meanings people use to 

interpret and reason about their experiences can be accessed in what they say or write and 

in what they do (Bruner, 1987; Gee, 1990; Wortham, 2001). I used a qualitative approach 

to allow for the prolonged exposure necessary to examine the consistency of practices 

and evolving meanings that preservice teachers were constructing in science instruction. 

A qualitative approach also enabled me to adjust the focus of my analysis and my 

questions as I examined my data (Creswell, 1998).  
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My study followed two elementary preservice teachers over the course of the 

semester prior to their student teaching, as they were learning to teach in the science 

methods course and in their mentor teachers’ field placement classrooms. I developed 

two case studies that detailed preservice teachers’ developing practices and meanings of 

eliciting and using student ideas in instruction. Because my focus was on the support that 

mentor teachers provided preservice teachers in the construction of the meanings, the 

participants included two preservice teachers and their two field placement mentors. 

These cases are detailed accounts of preservice teachers’ instructional practices and the 

meanings that they constructed about student ideas in relation to four common problems 

of practice: helping students develop scientific understandings, engaging students in 

scientific practices, understanding students as learners, and organizing instruction and 

materials. They also detail the ways in which their mentor teachers supported and shaped 

the preservice teachers’ construction of meanings. Because I considered how preservice 

teachers were drawing from their learning-to-teach experiences in the field placement 

classroom and the science methods course to think about student ideas in science 

instruction, I gathered data from both learning-to-teach settings.  

I participated as an observer in the science methods course that preservice 

teachers were enrolled in. I collected field notes and all course documents and held 

informal conversations with the instructor to learn about the principles and frameworks, 

goals, and experiences provided in the course. I also conducted several observations in 

the field placement classrooms of the mentors to learn about their experiences in these 

settings. For this purpose, I collected field notes of mentor teachers’ instruction as well as 

audio and video recordings of preservice teachers carrying out the methods course 



49 
 

assignments and of all the conversations that mentor teachers had with their preservice 

teachers about science instruction. In addition, I also conducted one interview at the end 

of the semester of the study with each of the mentors about their views on mentoring and 

science teaching, as well as about their experiences mentoring their preservice teacher. I 

also interviewed each of the preservice teachers twice over the course of the semester to 

learn about their views on science teaching, their experiences carrying out the methods 

course assignments in their mentors’ classrooms, and of the support provided by their 

mentors.  

In order to understand the meanings that the preservice teachers constructed from 

a situative perspective on learning, I coded the data and looked for common themes 

across various data sources to identify the meanings that preservice teachers developed, 

as well as to identify the factors and mechanisms that mediated the construction of these 

meanings. I centered my analysis primarily on the two science methods course 

assignments that preservice teachers carried out in their field placement classrooms – a 

science talk and a science lesson – and the series of conversations that preservice teachers 

had with their mentor teachers for planning and reflecting on these assignments, as well 

as on the conversations that they had about instruction in the field placement classroom. I 

used the data from the interviews, field notes, and artifacts that preservice teachers 

produced to triangulate my results. In the next sections of this chapter, I detail the 

methods used in this study. 

Context of the Study 

The preservice teachers and mentor teachers who participated in this study were 

recruited from among participants in a larger research project, the Beyond Bridging 
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project. This project was being implemented at the university where preservice teachers 

were enrolled and at the large, local school district where preservice teachers were placed 

for the semester of the study. I provide a brief overview of this project below, describing 

how it connected with my study, followed by a description of the learning-to-teach 

experiences that were part of the teacher preparation program in which preservice 

teachers were enrolled. 

The Beyond Bridging project. The goal of this project was to design 

collaborative spaces that better supported preservice teachers in learning to teach science 

and mathematics. As part of this project, the mentor teachers in my study had attended 

one professional development event in the summer prior to the study. This event, the 

Summer Institute, was designed to introduce mentor teachers to scientists’ science and to 

the methods course’s ideas and assignments as a way to support mentors in their work of 

supporting preservice teacher learning during their field experiences in their mentors’ 

classrooms. In the Summer Institute, mentor teachers were exposed to the principles and 

the frameworks taught to preservice teachers in the science methods course and to the 

assignments that preservice teachers would carry out in the field placement classroom. 

For example, as learners taught by the methods course instructor, mentor teachers 

engaged in a guided inquiry lesson that illustrated the principles and frameworks from the 

course and discussed how they might help preservice teachers make sense of and use 

these frameworks in their teaching. Similarly to what preservice teachers would do as 

part of their science lesson teaching assignment in the science methods course, mentor 

teachers also had the opportunity to work together to adapt and plan a lesson from the 

science curriculum that they teach in their classrooms using those frameworks. The 
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reasoning of the methods course instructor and the Beyond Bridging team was that these 

experiences would provide greater coherence between the learning-to-teach experiences 

that preservice teachers have in these two settings and support preservice teachers in 

making connections between theory and practice. In addition to the Summer Institute, the 

Beyond Bridging project also provided paid time after school for mentor teachers to meet 

with their preservice teachers to talk about science instruction and plan methods course 

assignments throughout the semester of the study.  

Learning-to-teach experiences in the teacher preparation program. The 

preservice teachers in this study were in the last semester of their elementary teacher 

preparation program at a large southwestern university. During this semester, preservice 

teachers spent three hours a week attending the elementary science methods course and 

one and one half days a week in a K-5 field placement classroom. The teachers in these 

field placement classrooms served as mentor teachers to the preservice teachers in their 

classrooms. 

In the science methods course, preservice teachers were introduced to theoretical 

principles of how people learn and to the resources or toolkits that students bring to 

learning science. These include conceptual ideas about scientific phenomena, as well as 

cultural resources and ways of being that students possess as a result of their membership 

in multiple groups and participation in social activities outside the school setting, such as 

family, peer group, and community activities, popular culture, and personal interests and 

talents. Preservice teachers also learned about the Experiences-Patterns-Explanations 

(EPE) framework (Sharma & Anderson, 2009), which identifies the key elements of 

scientists’ science in school science that promote quality science learning. This 
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framework emphasizes students’ need to have multiple experiences with phenomena as 

part of the inquiry process, in order to identify patterns that enable them to understand 

scientific explanations. It also emphasizes the need for students to apply these ideas to 

multiple contexts as part of learning science. In addition, preservice teachers were 

introduced to the Inquiry-Application Instructional Model (I-AIM) (Gunckel, 2011), a 

model for organizing guided inquiry instruction grounded on the EPE framework for 

science learning, which draws upon students’ experiences and ideas and builds on them 

through engagement in authentic scientific practices. In the field placement classroom, in 

addition to planning, implementing, and reflecting on the science methods course 

assignments with the help of their mentor teachers, preservice teachers also observed and 

participated in science lessons led by their mentors, helping them in a variety of 

classroom tasks, such as engaging students in small group work, leading discussions, and 

helping manage and organize materials. They also participated in informal conversations 

about classroom instruction and about the methods course assignments that they needed 

to carry out in their mentors’ classrooms.  

For the science methods course, preservice teachers conducted two major 

assignments in their mentors’ classrooms. The first one was a science talk. The purpose 

of this assignment was for preservice teachers to learn about their students’ science 

toolkits by engaging them in a conversation about a scientific topic and letting students 

lead the discussion. This assignment provided an initial opportunity for preservice 

teachers to get to know their students as individuals and as learners and to begin to 

consider the role that student ideas might play in science instruction. After this 

assignment, preservice teachers began to work on a science lesson teaching assignment. 
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This was the second major assignment in the course, and it took the preservice teachers 

most of the semester to complete. The assignment involved selecting a lesson from the 

science curriculum used in the field placement classroom and adapting the lesson using 

inquiry teaching principles and science instruction frameworks taught in the methods 

course. During the planning phase of their lessons, preservice teachers met with their 

field placement mentors and received feedback from both the methods instructor and the 

mentor teachers. Once their lesson plans were approved by their mentor teachers and the 

methods instructor, preservice teachers taught their lesson in the field placement 

classroom and subsequently met with their field placement mentors to assess student 

learning and analyze their teaching experience. To conclude the assignment, preservice 

teachers wrote a reflection and produced a revised lesson plan for the lesson they had 

taught, and submitted both to their methods instructor. Given the nature and structure of 

these assignments, preservice teachers had several opportunities to discuss with their 

mentors their ideas about eliciting and using student ideas in instruction. 

Sample Selection 

As part of the selection process for my study, I gave preservice teachers and 

mentor teachers an overview of my project and explained that I was interested in learning 

about how preservice teachers learned to elicit and use student ideas in science 

instruction and what meanings they developed with the support of their mentors. I 

selected two pairs of preservice teachers and field placement mentors, based on the 

following criteria: (1) shared interest and commitment to teaching inquiry science to all 

students, regardless of their cultural and linguistic backgrounds and interests; (2) 

willingness to meet to discuss science instruction experiences and science instruction 
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assignments; and (3) obtaining consent from both pair members to observe, videotape, 

and audiotape their classroom instruction, their conversations about instruction, and to be 

interviewed individually about their experiences working together over the course of the 

semester. 

Study Site and Participants 

The two preservice teachers in my study, Vera and Colleen, were placed in the 

same urban, public elementary school, which served approximately 450 students from 

kindergarten through fifth grade. The demographics for the school student population 

were 41% Hispanic, 31% White, 17% Black, 3% American Indian, and 2% belonging to 

other ethnic groups. About 76% of the students at this school were eligible for free or 

reduced lunch.  

Vera was placed in a fifth grade classroom with 25 students. Vera was a free-

lance, part-time photographer at the time of her enrollment in the program, but planned to 

become a teacher in an upper-elementary classroom in a public-school district that served 

low-income and culturally diverse students. Her mentor teacher, Ulysses, had seven years 

of experience as an elementary teacher and had previously mentored a preservice teacher 

during her student teaching. Ulysses showed great concern over ensuring coverage of the 

fifth grade curriculum and preparing students to be socially and academically well-

prepared for middle school.  

Colleen was placed in a kindergarten classroom with 19 students. Colleen planned 

to become a second or third grade elementary teacher and coached softball at another 

elementary school in an after-school program. Her mentor teacher, Vicky, had 30 years of 

teaching experience, 25 of them teaching kindergarten. Over the course of her teaching 
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career, she had been a cooperating teacher for 12 preservice teachers during student 

teaching and field experiences. Vicky was primarily concerned with helping her students 

experience the world and develop collaborative social skills, motor skills, and academic 

skills, such as learning to hold a discussion, developing reading, writing, and counting 

skills, and learning to observe and find patterns, so that students could make sense of the 

world around them. 

Data Collection 

The data for this study were collected over the course of one semester. For each 

preservice teacher, the data consisted of field notes and audio or video recordings of the 

science talk and the lesson she planned, taught and reflected on in her mentor teacher’s 

classroom, as well as copies of the artifacts she developed as part of these assignments 

for the methods course and two audio-recorded interviews. For each of the mentor 

teachers, data consisted of field notes on one or two lessons taught by the mentor teacher 

and one audio-recorded interview. In addition, I used audio recordings of mentor 

teachers’ and preservice teachers’ conversations in which they first planned and later 

debriefed the science talk and science lesson that preservice teachers taught, as well as 

other conversations that preservice teachers and mentor teachers had in which they talked 

about classroom events that had taken place during the mentor teachers’ science 

instruction. I transcribed all of the audio and videotape data sources. Table 3.1 provides 

an overview of the main data sources of the study, collected for the preservice teachers 

and their mentors.  
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Table 3.1. 

Overview of the Main Data Sources 

Data  Description Length 

Observations 

 

PST Teaching  

MT Teaching 

PST- MT Conversations 

5 hours 

3 hours 

12 hours 

Interviews  PST 

MT 

4 hours  

2 hours 

Methods Course Artifacts PST assignments  

 

In addition, I collected field notes from the science methods course sessions and 

copies of the documents that the instructor provided to the preservice teachers. I describe 

these data sources in detail below.  

Methods course artifacts. The course artifacts consisted of the assignments that 

preservice teachers turned in to the methods course instructor as part of the science talk 

and the science lesson that they carried out in their mentors’ classrooms, as well as the 

feedback provided by the methods course instructor. These sources enabled me to access 

the practices that preservice teachers adopted as well as meanings that preservice teachers 

were constructing about eliciting and using students’ ideas in science instruction, in 

connection to their experiences in the methods course and the field placement classroom.  

For the science talk, preservice teachers turned in a paper in which they noted the 

science toolkits that students bring to learning science, including the scientific ideas and 

cultural resources/funds of knowledge, and wrote about what they learned about their 
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students and their science toolkits, the implications of this experience for their teaching, 

and what they learned from their mentors in talking to them about the science talk. For 

the science lesson, I collected the preservice teachers’ analysis of the lesson as presented 

in the curriculum materials, which included suggestions for modifications to the 

curricular lesson to better fit I-AIM; the initial and final versions of their lesson plan, 

which included the methods course instructor’s feedback; and the teaching analysis and 

reflections that preservice teachers wrote after teaching the lesson. The curriculum 

materials analysis noted the strengths and weaknesses of the curriculum lesson. The 

lesson plan detailed the learning goals for the lesson and the sequence, content, and 

purposes of the activities in the lesson, as well as specified accommodations for particular 

student needs and how students were to be assessed. In the analysis paper, preservice 

teachers considered the strengths and stretches of their practices in presenting the driving 

question of the lesson, engaging students in scientists’ science, responding to and 

questioning students, accommodating students’ needs, providing closure to the lesson, 

assessing learning goals, managing materials and students, and preparing for the lesson. 

In the reflection paper, preservice teachers reflected on their experiences in planning, 

teaching and debriefing the lesson, emphasizing what they had learned and connecting 

this to the discussions and readings from the science methods course and the support their 

mentor teachers had given them. They also discussed implications for their teaching and 

their thinking about science instruction. 

Observations. The observations carried out for this study included teaching 

observations and conversation observations. The teaching observations were conducted in 

the field placement classrooms and included observations of the preservice teachers while 
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carrying out the science talk and science lesson assignments and one or two observations 

of the mentor teacher teaching science. The conversation observations included the joint 

sessions held as part of the Beyond Bridging events, where preservice teachers and their 

mentors worked together on planning methods course assignments, as well as 

observations of conversations that preservice teachers and mentor teachers held in the 

field placement classrooms to plan and debrief the science talks and science lessons 

taught by the preservice teachers or to discuss lessons taught by the mentor teachers. 

Teaching observations. I took field notes and videotaped the preservice teachers 

teaching the science lessons that they planned as part of the methods course assignment. 

These observations provided me with information about the practices that preservice 

teachers were using to elicit and use student ideas in the context of instruction, as well as 

how they were incorporating the ideas from the methods course and their mentor teachers 

in science instruction, and how they were drawing from these to respond to students’ 

contributions and make decisions. Together with other data, these observations served to 

identify both the nature of the meanings they were constructing about student ideas and 

the sources of these meanings and of the practices they adopted in working with students.  

In addition, early on in the semester I observed two to three lessons taught by 

each of the mentor teachers. These observations provided data on how mentors elicited 

and used student ideas in their teaching and allowed me to become familiar with the 

norms and routines of the classes. I did not videotape or audiotape these events. Instead, I 

took field notes in which I identified the times and described the activities that made up 

the lessons, how the teachers and students interacted, and how mentors elicited and 

worked with students’ ideas.  
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Observations of preservice teacher and mentor teacher conversations. I attended 

and videotaped the Beyond Bridging joint sessions where preservice teachers and mentor 

teachers worked together to plan the science methods course assignments that preservice 

teachers led in the field placement classrooms, including the science talks and science 

lessons. The first meeting took place early in the semester: in it, preservice teachers and 

their mentors planned the science talk. The second meeting happened midway through 

the semester. During this meeting, preservice teachers and their mentors analyzed and 

modified the curriculum lesson that each preservice teacher used to teach her lesson. In 

these meetings I listened in and took field notes or recorded the conversations of each 

pair, but I did not take part in the conversations. I also attended, audiotaped, and took 

field notes of the conversations that mentor teachers and preservice teachers had in the 

field placement classrooms where they debriefed after the science talks and the lessons 

that preservice teachers led, but I did not take part in these conversations either. I gained 

access to these events through direct invitation from participants. In addition, I also 

collected data on the conversations preservice teachers and their mentors had in the field 

placement classrooms about science instruction. I gave each pair an audio recorder at the 

start of the semester, which they could use to record their conversations about science 

instruction. However, because participants preferred to have me record their 

conversations, I was able to observe several of their conversations as I gathered the data. 

These conversations enabled me to learn about how preservice teachers and their mentors 

were attending to their students’ ideas and thinking in relation to the four problems of 

practice. Specifically, I noted the aspects of students’ ideas and experiences that 

preservice teachers and mentor teachers discussed and examined how these fit with 
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principles and frameworks for using student ideas to develop scientific understandings 

and practices, understanding their students as learners, and organizing instruction. They 

also provided me with insights into what foci they selected in their conversations and 

how mentors and preservice teachers did or did not draw on methods course principles 

and frameworks in their conversations about science instruction. For example, I noted the 

purposes and rationales mentor teachers and preservice teachers provided for making 

particular instruction choices while planning, teaching, and assessing a lesson, what 

aspects they considered challenging, what expectations they had for the lesson and for 

student learning, and how they used or did not use examples from the classroom to make 

their points. I also noted how mentor teachers supported their preservice teachers in 

thinking about student ideas in the context of classroom instruction. Mentor teacher-

preservice teacher conversations provided critical data about the ways that mentors 

modeled eliciting and using preservice teacher’s ideas to help them learn. Altogether, 

these data allowed me to find similarities and differences between how preservice 

teachers and their mentors conceptualized student thinking and ideas in relation to 

teaching and learning science, their alignment with science methods course perspectives, 

and how mentor teachers helped preservice teachers to construct meanings.  

Interviews. I conducted and audiotaped two semi-structured interviews with each 

preservice teacher and one with each of the mentors. The focus of each of these 

interviews is described below. These interviews lasted approximately one to two hours. 

The protocols used for all of these interviews can be found in Appendices A and B.  

Preservice teacher interviews. I conducted two semi-structured interviews with 

each preservice teacher. The first interview was held at the beginning of the semester and 
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the second at the end of the semester. The main purpose of the interviews was to find out 

what ideas participants held about eliciting and using student ideas in science instruction, 

how they were making sense of their learning to teach experiences, and what support 

their mentor teachers were providing them. In the first interview, I asked preservice 

teachers about their learning and mentoring expectations. In the second interview, I 

focused on participants’ perceptions of their learning experiences, their views on what 

they had learned, and how their mentor teachers had helped them learn.  

Mentor teacher interview. The mentor teachers were interviewed once over the 

course of the semester. The purpose of these interviews was to learn more about the 

mentor teachers’ views and practices in teaching science and in mentoring preservice 

teachers, as well as the field placement classroom context. These data were used to 

triangulate other data about mentor teachers’ instructional conversations with preservice 

teachers. The interviews were semi-structured, with questions about the approaches the 

mentor teachers used in teaching and thinking about science instruction, the goals they 

had for their students and for their preservice teachers’ learning, and their views of 

students and of student ideas in science learning and teaching. They also probed into 

mentor teachers’ work mentoring preservice teachers.  

Science methods course. I collected all the handouts provided by the instructor to 

preservice teachers over the course of the semester. These included the syllabus, lesson 

PowerPoint presentations; class readings and notes; handouts describing the EPE 

framework, students’ science toolkits, the I-AIM model, a tool for analyzing and 

modifying curriculum lessons that preservice teachers used in planning their lesson, and 

handouts describing the science talk and science lesson assignments and the artifacts that 
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preservice teachers needed to generate. I also videotaped and took field notes of all the 

science methods course sessions. The data I gathered provided information about the 

learning to teach experiences that preservice teachers had in the science methods course 

and the principles and frameworks they were introduced to, as well as the perspectives of 

the methods course instructor on eliciting and using student ideas in relation to common 

problems of practice. 

In summary, data on each preservice teacher-mentor teacher pair included all the 

artifacts that preservice teachers generated for the science talk and science lesson 

methods course assignments, two or three audio or video recordings of preservice 

teachers carrying out these assignments in the mentor teachers’ classroom, four to five 

audio recordings and field notes of preservice teachers’ conversations with their mentor 

teachers while planning for and debriefing after these assignments, one to four audio 

recordings of mentors’ and preservice teachers’ conversations about science lessons that 

preservice teachers observed mentor teachers lead in their classrooms, field notes of 

mentor teachers carrying out one or two science lessons in their classrooms, two 

interviews with each preservice teacher, and one interview with each mentor teacher. 

Data on the science methods course consist of video recordings and field notes from all 

course meeting and all course documents. I transcribed all the audio and video 

recordings. 

Table 3.2 describes the data connections to the framework and analysis foci. 

Because the interviews probed further into the same aspects of the study framework 

targeted in the artifacts and observations and mentoring, I did not include them in the 

summary table. 
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Table 3.2.  

Summary of Data Connections to Framework and Analysis Foci 

Data Source Data Type Framework Analysis Foci  

Science Talk Observation SL 

SU 

 

 

Practices for working with resources students bring. 

Perspectives on student ideas in teaching and learning.  

Perspectives on student and teacher roles.  

Goals and purpose for the talk. 

 

Science 

Lesson 

 

Observation 

Artifacts 

 

SU 

SL 

DS 

OI 

 

Practices for using curriculum materials to support student thinking. 

Practices linking student ideas to learning goals and scientific ideas. 

Practices of eliciting and using student ideas in lesson activities. 

Practices for developing student ideas through doing science. 

Practices for drawing from and building on student ideas. 

Perspectives on student ideas in teaching and learning,  

Perspectives on student and teacher roles.  

Goals and purpose for the lesson. 

 

PST & MT 

Conversations 

 

Observation 

 

SU 

SL 

DS 

OI 

Mentoring 

 

Mentoring practices (nature of conversation foci, connections methods and field experiences, 

modeling eliciting and using PSTs’ ideas in constructing meanings).  

Perspectives on student ideas in teaching and learning.  

Perspectives on student and teacher roles.  

Goals for student learning. 

Goals for PST learning. 

Note. SU = Developing Scientific Understandings; SL = Understanding Students as Learners; DS = Engaging Students in Doing Science; OI = 

Organizing Instruction. 
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Data Analysis 

I used a grounded theory approach to build theory about what sense preservice 

teachers construct of eliciting and using student ideas in instruction while talking with 

their mentor teachers about instruction and in drawing from resources from the methods 

course and the field classroom experiences. I elected to use a grounded theory approach 

to analyze my data because my concern was not with representativeness of the ideas 

presented here to larger samples, but rather with understanding the meanings that 

preservice teachers developed by participating in specific learning-to-teach contexts and 

learning to teach under specific conditions. From this standpoint, a grounded theory 

approach was the appropriate approach, because it does not aim to establish an absolute 

or singular truth, but rather to generate concepts that explain the ways in which people act 

or make sense in particular contexts, resulting in a theory grounded on the data (Corbin & 

Strauss, 2008). Because the important concepts and meanings emerge from the data, this 

approach uses inductive methods of analysis, as the researcher critically examines data to 

draw new meaning from it.  

As suggested by Corbin and Strauss (2008), after transcribing all my data sources, 

I began my analysis by open coding the data. Open coding refers to the identification of 

the concepts relevant to the process of learning to elicit and use student ideas as present 

in the data, and their characterization in terms of their properties and dimensions, into 

themes. As part of this process, I also identified all the instances in the data where 

participants’ talk or actions referenced students’ ideas or experiences in relation to any of 

the four problems of practice used in the study, and to situate participants’ meanings and 

practices related to student ideas, including developing scientific understandings, 
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engaging students in doing science, understanding students as learners, and organizing 

instruction. Examples of some codes that were initially used to identify themes in 

preservice teachers’ practices for eliciting and using student ideas in relation to 

developing scientific understandings included giving the answer, ignoring student ideas, 

and introducing ideas to replace prior student ideas. Examples of some codes used to 

identify themes in preservice teacher’s practices about eliciting and using student ideas in 

relation to understanding students as learners included accepting student ideas and 

experiences from outside the school as valuable, ignoring student contributions as 

irrelevant, eliciting student ideas to motivate students to participate, or encouraging 

students to work with multiple ideas. Table 3.3 details an example of how these codes 

were applied to the data. 

Table 3.3.  

Examples of “Giving Answer” and “Taking up Student Ideas” Themes Applied to Data 

Code Definition Examples 

Giving Answer: Teacher suggests 

a way to help students make a 

particular connection or obtain a 

particular answer. This can be an 

actual teacher move or a teacher-

directed move enacted by students 

during the lesson or the intention 

to do so. 

“I think it is good closure. I think all the 

frustration can be solved at the convention, to 

realize […] how other people can fix these 

problems.”   

“So what if you made it [rubber band] shorter? 

That way you could connect it here”. 

Taking up Student Ideas: Teacher 

responds to or uses a student idea 

as part of the discussion or invites 

other students to respond to or use 

the idea. 

“Student- It means it will bounce too high. It goes 

up, up in the air. 

Colleen- [to the class] So we are going to say the 

best bouncer bounces high in the sky? Yeah?”  

“It has hair […] like Alisha said. So we think 

that's what made it stop and we think that's why it 

doesn't bounce very well?” 
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After open coding the data, I carried out axial coding of the data. Axial coding 

consists of putting the data back together in new ways after open coding by making 

connections between codes or themes (Corbin & Strauss, 2008). By grouping themes 

from previous cycles of coding together, I was able to characterize preservice teachers’ 

meanings for eliciting and using student ideas in relations to different common problems 

of practice. Several of the themes were noticeably common or related to more than one 

problem of practice. For example, viewing student ideas as obstacles for learning in 

thinking about student ideas in relation to developing scientific understandings was often 

associated with also viewing students’ experiences outside the school as irrelevant and as 

replaceable in the context of understanding students as learners 

To both refine and keep track of the ideas, themes, and relationships between 

ideas that participants expressed or themes that I used, I wrote several theoretical memos 

(Glaser, 1998). These memos were important in comparing and modifying codes and in 

helping me identify important themes and patterns across themes and participants in the 

subsequent data reduction process.  

In the course of the axial coding and data reduction processes, I created categories 

in the data that best characterized the factors that influenced how participants were 

thinking about student ideas in the context of instruction by grouping related themes from 

different problems of practice together. After several cycles of revising my codes, my 

categories included perspectives on student learning, goals for student learning, 

perspectives for preservice teacher learning, and goals for preservice teacher learning. 

Table 3.4 details how themes were merged into two types of perspectives on learning. 
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Table 3.4.  

Merging Themes into Categories of Product and Process-oriented Perspectives on 

Learning 

Product-Oriented  Process-Oriented  

Giving answer 

Identifying obstacles 

Focus on facts or definitions 

Eliciting ideas for participation 

Selecting “appropriate” answers 

Teacher-led discussion 

Focus on multiple experiences, questions, 

interpretations; 

Valuing all student ideas/contributions; 

Using ideas as building blocks; 

Focus on understanding reasons for 

ideas/connections; 

Student-led discussion 

 

I analyzed how these categories related to each other by looking across the data to 

find similarities and differences between the practices and meanings that each preservice 

teacher constructed and the ways their mentor teachers supported them in developing 

those meanings. I identified two major mechanisms that mentor teachers used in 

supporting preservice teachers in making sense of student ideas in instruction: mentor 

teacher models of eliciting and using student ideas during instruction and mentor teacher 

models of eliciting and using preservice teacher ideas, and the nature of the chosen foci in 

conversations about instruction. These mechanisms allowed me to explain how the 

preservice teachers came to develop meanings with the support of their mentor teachers. 

Finally, throughout my entire analysis process, I used constant comparative analysis, first 

to check for the internal consistency of attribution of codes and of the ideas expressed in 

the various data sources, and later to find out what they had in common, how they 

differed, in what context the participants made the remarks, and which aspects of each 
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problem of practice were highlighted (Glaser, 1965; Glaser & Strauss, 1967). I also used 

different sources of data, such as the interviews and artifacts to triangulate my data 

(Creswell, 2007). Thus, for example, the perspectives that preservice teachers and mentor 

teachers adopted were not only determined from observations but were also verified by 

the data from the interviews and from the artifacts that I collected. In Chapters 4 and 5, I 

present my findings for each preservice teacher and mentor teacher pair, detailing the 

meanings that each preservice teacher constructed about eliciting and using student ideas, 

the important factors mediating the construction of these meanings, and the mechanisms 

by which each mentor teacher supported this process. 

Limitations 

My study had three major limitations. The first had to do with how participants were 

selected, from a cohort of participants in the Beyond Bridging project. By participating, 

the mentor teachers and preservice teachers in this study had shown a special interest in 

learning more about science and mathematics teaching and learning and were exposed to 

additional experiences in these areas that would not have been otherwise available to 

them. Also, the methods course instructor served both as an instructor in the course and 

as a mentor teacher educator, conveying similar perspectives in these two roles and 

influencing the ways mentor and preservice teachers worked together around the methods 

course assignments in ways that would otherwise not have been possible.  

Furthermore, there were considerable differences in regard to the teaching and 

mentoring experiences of the two mentor teachers, which likely contributed to differences 

in the ways they supported their preservice teachers. In addition, one of the preservice 

teachers, Vera, had to cope with the additional demands of her part-time job as a 
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photographer. Her mentor teacher also had several afterschool responsibilities, including 

tutoring and coaching students. This made it especially challenging for this pair to find 

time to meet after school to talk about science instruction.  

Finally, another limitation of my study was my own bias as a researcher. As part 

of the Beyond Bridging project and as a prior instructor in the science methods course, I 

brought in my own perspectives about how to elicit and use student ideas in instruction 

and about how to think about this practice in relation to common problems of practice, 

which influenced the story that I chose to tell as well as my interpretations of the data. 

Rather than trying to erase this bias, I worked hard to accept it and continuously 

examined it with the help of my advisor. In telling the story of how the preservice 

teachers in this study constructed meanings and developed practices for eliciting and 

using student ideas, I made a clear attempt to note and describe how I adapted the ideas 

of others, how I constructed my accounts, and what rationales grounded my choices as a 

researcher. 
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Chapter Four 

Colleen and Vicky 

Overview 

In this chapter, I report on the practices and meanings that Colleen constructed 

regarding eliciting and using student ideas, with the help of her mentor, Vicky, in the 

course of carrying out two methods course assignments in the field placement classroom. 

I begin the chapter with a brief description of Colleen’s science talk and science lesson. 

Next, I examine her use of student ideas and the meanings encapsulated in these practices 

in relation to the four problems of practice that ground my study framework: helping 

students develop scientific understandings, engaging students in doing science, 

understanding students as learners, and organizing instruction. For each of these 

problems I examine how Colleen’s mentor, Vicky, influenced Colleen’s sense-making. 

At the end of the chapter I present a brief summary of the findings. 

Colleen’s Assignments 

I used the methods course assignments as the main data source in looking for the 

ways that preservice teachers were thinking about and engaging in the practice of 

eliciting and using student ideas in relation to the four problems of practice (See Figure 

2.1). Here, I describe Colleen’s science talk and science lesson.  

Science talk. As part of the methods course, Colleen planned and led a science 

talk in her mentor’s kindergarten classroom. The purpose of the science talk was to 

facilitate a conversation around a science topic to allow preservice teachers to learn what 

ideas students had and how they think by listening to their comments, not to teach a 

lesson. Colleen and Vicky worked together to think about the purposes of the assignment 

before deciding on what would make a good question for Colleen’s science talk. They 
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decided the science talk question should be “open-ended enough to allow students to 

share their ideas” and that “it should be about a topic that related to things that students 

had had experiences with.” They focused on liquids, the topic students were learning 

about, to think of a question. Colleen suggested using the question “How do you make 

colors?” and with Vicky’s help modified the science talk question to “How do we get 

different colors?”  

Science lesson. Later in the semester, Colleen had to plan and lead a guided 

inquiry science lesson in her mentor’s classroom, using the I-AIM model and the 

curriculum analysis tool provided in the methods course. With Vicky’s help, Colleen 

used these tools and made modifications to a lesson in the curriculum materials. Vicky 

had not used the I-AIM model to plan instruction for her classroom, but she had used 

guided inquiry lessons in her classroom and was familiar with the I-AIM from 

participating in the Summer Institute on inquiry science instruction taught by the methods 

course instructor.  

The curricular lesson that Colleen used to plan her lesson was part of a sequence 

of investigations from the Balls & Ramps Insights Curriculum (Education Development 

Center, Inc., 2004). In this lesson, students tested different kinds of balls to determine 

which ones bounced better. This was an opportunity to engage students in doing science 

by exploring the bounciness of the different balls and relating it to their physical 

characteristics. In the curriculum materials, the lesson began with a discussion about 

bounciness, focusing on students’ prior experiences bouncing balls. Following this, 

students worked together to test, observe, and compare how different balls bounced, 

while the teacher visited groups to ask questions that would guide students’ observations. 
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Subsequently, students gathered for a class discussion. During this time, several students 

demonstrated to the class how different balls bounced, discussed the differences and 

similarities in how they bounced, and shared ideas about why different balls bounced 

differently.  

Colleen modified this lesson to include a driving question, which she decided 

would be “What makes a good bouncer?” She also chose to use more examples of 

different balls for students to explore than those provided in the unit kit. In addition, after 

exploring the curriculum materials, Colleen modified the discussion to include recording 

on a class poster the students’ observations about the physical characteristics of different 

kinds of balls and how they bounced. For Colleen, this lesson was “an opportunity for 

students to have multiple experiences with balls and to learn about their different 

characteristics,” and “relate [them] to bounciness.” She also viewed the lesson as an 

opportunity for students to learn to “do observations” and to “work together as 

scientists.” 

Colleen’s Practices and Constructions of Meanings 

Whereas Colleen’s practices during the science talk mainly provided insights into 

the meanings she was constructing about eliciting and using students’ ideas in relation to 

understanding students as learners, her science lesson provided rich information about the 

meanings she was constructing in relation to all four areas of this study’s framework. In 

the sections below, I examine Colleen’s practices in eliciting and using student ideas and 

provide my interpretation of the meanings she was constructing, using each of the four 

problems of practice in my framework to locate her practices and meanings.  
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Understanding students as learners. Understanding students as learners 

involves knowing how students think about the world. In this section I explore how 

Colleen understood her students as learners and used this understanding to adapt her 

teaching.  

Science talk. Colleen attended to her students as learners and to their ideas in 

many ways. For example, for her science talk, Colleen picked the topic of colors because 

she expected that “students had many prior experiences with it” and because it was 

“something that they would naturally be interested in.” Colleen knew that her students 

had had experiences with colors, in particular painting their names with watercolors in 

Vicky’s class and using colors at home to draw and paint. Colleen’s rationale for 

selecting her topic reveals that she was thinking of those experiences as valuable 

resources for students to talk about how colors are made.  

Colleen also chose her science talk question carefully. Instead of using her initial 

question, “What happens when colors mix?” Colleen replaced it with “How do we make 

colors?” to ensure that all students could understand the question and share ideas, because 

she expected some students not to know what “mix” meant. She also took special care to 

only use this term after students had used it themselves because she wanted “to listen to 

students’ ideas, not teach them vocabulary.” Colleen’s attention to the vocabulary that 

students used in the science talk to express their ideas reflects her awareness of the 

influence of students’ prior experiences in shaping their ideas and the ways they 

communicate them.  

Throughout her talk, Colleen continued to attend to her students’ ideas. For 

example, she invited students to share ideas and listened carefully to what they said. 
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Robert: “If you mix up more colors, then they will get a lot of colors mixed up. 

[…]. But if you make it dirty, then you get no more.” 

Colleen: “So you said that when you mix all the colors, what do you think will 

happen when you mix all the colors?” 

Jamila: “It would get, like… black.” 

Colleen: “Why do you think you would get black?” (Colleen, Science Talk). 

When Robert described mixing colors as “it makes it dirty,” rather than correcting 

the student, Colleen used his ideas to further probe his thinking about the color black. 

Similarly, when at the start of her talk Colleen showed students a color card to elicit their 

ideas about what color might result from mixing two colors on the card, she covered the 

resulting color that was also on the card. She listened to the ideas and the experiences that 

students brought up and encouraged them to respond to each other. By encouraging 

students to share their ideas, being attentive to what they were saying, and allowing them 

to express their ideas in ways that made sense to them, Colleen showed that she valued 

students’ use of their ideas and experiences in the context of science. 

Science lesson. Colleen’s lesson provided additional insights into the meanings 

that she was constructing about using student ideas in relation to understanding her 

students as learners. As she had done in her science talk, Colleen elicited students’ prior 

experiences with balls, listened to their ideas, and encouraged other students to engage in 

dialogue about their prior experiences. 

Colleen: “We’ve talked about different balls, right? So we are going to talk more 

about balls today. What happens when you drop a ball?” 

Several Students: “It bounces!” 
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Colleen: “It bounces.” 

T.J.: “Sometimes they don’t.” 

Colleen: “Sometimes they don’t, right? So what does it mean for something to 

bounce?” 

Alisha: “Some bounce, because…, some don’t bounce because they are too 

heavy.” 

Colleen: “They are too heavy. […] So, Alisha said that some don’t bounce. What 

do you think? [To the class].” (Colleen, Science Lesson). 

This exchange shows that Colleen considered her students’ prior experiences with 

balls as valuable resources for her lesson. By eliciting students’ ideas Colleen made the 

resources that some students brought available to the whole class. By asking students 

what they thought about those ideas, Colleen encouraged students to use each other’s 

ideas in thinking about the behavior of balls and in noting that different balls bounced 

differently. In her interview, she explained that she had purposefully selected to focus on 

only some students’ experiences and elicit ideas only from those that she knew most of 

her students had had, such as “having played with balls,” because she didn’t think that 

individual experiences would be relevant to her lesson because “only a few kids had had 

those experiences and could relate to them.” Colleen’s decision to only draw from these 

experiences reveals that in thinking about her students’ as learners, Colleen viewed 

experiences that were shared by the majority of students as more valuable resources for 

learning than individual experiences. 

Following the exploration of the various balls, some students brought up ideas 

from other experiences, including individual experiences and other school experiences 
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that Colleen did not know about. For example, a student who played basketball and 

football told the rest of the class that in playing these sports he had noticed these two 

balls bounce differently and compared these balls to other balls that he had explored in 

the lesson. Similarly, another student noted that different balls made different sounds. 

Though Colleen had not planned to discuss them in the lesson, she incorporated these 

ideas into the discussion and invited the rest of the class to share their thoughts about 

“what this [what students had said] might tell them about how specific characteristics of 

the football and basketball affected their bounciness and what they are used for.” 

Colleen’s decision is significant because it shows that in the context of her teaching she 

recognized the value and relevancy of these experiences and countered her own initial 

ideas about the value of individual experiences or experiences that she was not familiar 

with. By making these ideas accessible to everyone and inviting other students to also 

draw on them by incorporating them into their thinking, Colleen effectively adapted and 

realigned her teaching practice with her developing understanding of students as learners 

and their ideas as resources for learning. 

Mediators of Colleen’s sense-making. In the methods course, Colleen had been 

introduced to students’ science toolkits. This framework emphasizes the variety of 

resources from outside of school, including conceptual understandings, cultural 

resources, and interests and talents that students bring with them and use to make sense of 

new experiences and to learn about the world. In the field placement classroom, Vicky 

supported Colleen in making sense of students’ ideas in relation to understanding 

students as learners in a variety of ways. For example, in selecting a science talk topic, 

Vicky elicited Colleen’s ideas about a question and listened to her ideas without judging 
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them. By doing this, Vicky modeled, in her interaction with Colleen, practices for 

engaging with students’ ideas that aligned with the purpose of the science talk, which was 

to find out what students’ ideas were. As Colleen’s ideas became more focused on the 

topic of colors, Vicky encouraged Colleen to come up with a question, saying “I feel 

almost like the question has to be very open-ended.” Throughout their conversation, 

Vicky continued to elicit Colleen’s ideas and to share her thinking with her, without 

attempting to tell her what to do. Thus Vicky helped Colleen feel comfortable with the 

idea of listening to what students had to say and letting them talk about their ideas 

without controlling the process. 

When Colleen talked about using cards depicting different colors mixing because 

they “had worked with watercolors,” to have students “talk about what happened,” Vicky 

suggested that Colleen should “maybe just get all their ideas” and that “another time they 

could come back and do that, and even read a story book to solidify their ideas.” By 

emphasizing the purpose of the science talk, Vicky supported Colleen in attending to 

students’ thinking and their ideas, rather than trying to guide them to particular answers. 

In doing so, Vicky aligned herself to the principles that Colleen had been introduced to in 

the methods course, including the claim that prior experiences are valuable resources that 

students bring to school. Vicky also shared her own views about teaching and learning 

for her students and for Colleen in her interview, explaining that one of her goals for her 

students was to help them “have [...] big eyes about the world, and think about what 

happens, why it happens and how it relates to something they did at home, or […] at 

school, last year.” In addition, she wanted to help Colleen develop into a teacher who was 

capable of “listening […] to kids as they are working,” “help[ing] them think about what 
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they are doing and saying without stomping out their excitement,” and “really think[ing] 

about what kids know, their experiences, and where they are at.” 

Vicky also helped Colleen consider her students’ experiences as resources for 

learning by modeling these practices in her own teaching and discussing them with 

Colleen. For example, after a lesson on the behavior of different liquids in water, Vicky 

and Colleen talked about students’ use of the word “balls” to describe the drops of liquids 

instead of the word “dome” used in the curricular materials. Vicky noted that “younger 

students often have difficulty saying what they see, […] because they do not have that 

vocabulary,” and she underscored to Colleen that “it made sense for students to refer to 

the drops as balls”, because “balls were something they are familiar with.” She also 

explained that using the word “ball” was okay, because “the point of the lesson was that 

students could describe the drops and understand that the two liquids did not mix,” noting 

that “to find out what students’ ideas are you have to be willing to listen to what they 

[students] had to say.”  

Vicky’s example and her comments highlighted several important points about 

students as learners and their ideas, which also aligned with the ideas that Colleen had 

been introduced to in the methods course. First, students have ideas about the world 

which help them make sense of what they observe. Second, students use language to 

explain their ideas in ways that make sense to them. By emphasizing these points, Vicky 

shared with Colleen her perspective on learning, in which the nature of students’ ideas 

and how they think is emphasized over the vocabulary that students use and products that 

they generate to demonstrate their understanding. The fact that after this exchange 

Colleen offered her own ideas for why students had thought of the drops as balls - “I 
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think that the round shape [of the drop] made them think, right away, oh, round, it’s a 

ball!” - shows that with Vicky’s guidance Colleen was able to recognize that the ways 

students talked and thought about the world were reflective of their experiences, an idea 

she had learned about in the methods course. Most importantly, Vicky’s example from 

the classroom provided the context for Colleen to apply this idea from the science 

methods course to make sense of students’ comments in the context of real classroom 

instruction.  

In Vicky’s classroom Colleen saw Vicky draw on her students’ experiences, 

including individual experiences, to make these resources accessible to all students. In 

light of these experiences, Colleen’s decision to incorporate and draw from her students’ 

experiences in her lesson, when she had not initially considered them worthy of 

discussion, is significant both because it shows that she was paying attention to her 

students’ ideas and because her actions align well with Vicky’s practices of eliciting and 

using student ideas, which she had had the opportunity to observe. By providing concrete 

examples from her classroom practice about the value of students’ ideas and experiences 

to learning, Vicky helped Colleen recognize that ideas she had learned about in the 

methods course, including that students’ prior experiences are important resources for 

learning, are applicable in the context of classroom practice.  

The examples above illustrate how Vicky supported Colleen in thinking about 

student ideas in relation to understanding them as learners. The sense that Colleen made 

of students’ ideas in relation to understanding her students as learners aligns well with 

many of the ideas she learned in the methods course and with Vicky’s own ideas and 

goals for student learning. Both in the methods course and in talking with Vicky and 
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observing her teach, Colleen learned about students’ abilities, voices, talents, 

experiences, and ideas as valuable resources from which collective and individual sense- 

making emerge. She also witnessed Vicky’s attention to students’ ways of talking and 

thinking, her focus on what students could do, and her concern for how they worked with 

a variety of ideas over ensuring that students acquired specific vocabulary or ideas. She 

adopted a similar stance in her own teaching. 

Organizing instruction. Organizing instruction involves considering the goals of 

the lesson, the roles of participants, and the content and sequence of activities in relation 

to the ideas and resources that students bring to the learning. Next, I examine how 

Colleen used student ideas to organize her lesson. 

Science lesson. Colleen’s actions during the planning and teaching of her lesson 

showed that she was attending to the kinds of ideas that students might contribute in 

relation to the lesson objectives and activities. For example, when looking through the 

curriculum materials, she noticed that there was no driving question to guide students 

through the lesson. Colleen chose “What makes a good bouncer?” as the driving 

question, because “it related to the scientific ideas of the lesson” and because her 

“students had had prior experiences with balls” that she could draw from. By framing her 

lesson’s driving question around her students’ experiences, Colleen showed that she was 

thinking about her students’ experiences in organizing her lesson and that she was 

considering how to best leverage students’ ideas to engage them in the lesson activities 

and to meet the learning goals.  

In addition to thinking about her students’ ideas in relation to establishing the 

lesson’s driving question, Colleen also carefully considered the experiences provided in 
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the curriculum lesson to explore the bounciness of balls. One modification that Colleen 

made to the exploration activities was to include other types of balls in her lesson to 

“extend students’ experiences” and to help them “get more understandings” about the 

physical properties of balls. She purposefully included some balls that students were 

familiar with, such as a basketball, a baseball, and a football, and others that had unique 

shapes and features, which students might not be familiar with, such as a “koosh” ball, 

which has strings of rubber material sticking out of its surface. By including additional 

experiences with a greater variety of balls, Colleen showed that she was thinking about 

how the content and nature of activities supported her students in developing ideas about 

the lesson.  

Another way that Colleen considered her students’ ideas in organizing instruction 

had to do with the use of specific tools throughout the lesson. For example, in her lesson, 

Colleen decided to use the class journal instead of worksheets from the curriculum lesson 

to record students’ ideas and broadened the scope of their notes. In addition to recording 

data on the number of times that different balls bounced and indicating which balls 

bounced best in the class journal, Colleen also recorded students’ initial ideas about the 

characteristics of balls, their predictions for how different balls might bounce and why 

they thought that. She also drew a two-column chart of students’ observations showing 

how different balls compared and students’ explanations for why they thought different 

balls bounced differently. In talking to Vicky and in her interview about these 

modifications to the curricular lesson, Colleen underscored that using the notebook to 

support students in this way would help “students [to] see why their ideas changed” and 

drawing the two column chart in the notebook would help students “see patterns across 
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different balls.” By making these modifications to the curriculum lesson, Colleen 

supported her students in working with their ideas and in doing science.  

Mediators of Colleen’s sense-making. Vicky supported Colleen in thinking about 

student ideas while organizing instruction by asking Colleen questions that supported her 

in thinking about how the curriculum lesson fit the I-AIM model and the Experiences, 

Patterns and Explanations framework, which Colleen had learned about in the methods 

course. For example, early on in the planning of Colleen’s lesson, Vicky elicited 

Colleen’s ideas about the driving question for her lesson by drawing her attention to the 

students’ questions in the initial discussion activity, 

Vicky: “So what’s going to be your question? Because those are a lot of 

questions.”  

Colleen: “Oh, I need my Knowings and Doings [referring to the learning 

objectives]. I wish they had told us to bring that.” 

Vicky: “Let’s see what it says here [looking at the curricular lesson questions]. 

Okay, because here there’s some things about bouncing.” 

Colleen: “I’m doing what makes a good bouncer.” 

Vicky: “Um, um, because you want something that will kind of drive your whole 

lesson, but kind of focus, relate to…, because these [questions] are all what do 

you know that bounces? Do you know anything that bounces that is not a ball? 

What does that mean to bounce? What makes a good bouncer?” 

Colleen: “So I think I am talking about what makes a good bouncer, right?” 

Vicky: “Well, I think your question can be made up of a couple of questions, so 

two. Because with these questions, what is a good bouncer, and what is a bad 
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bouncer, you know, they all kind of relate. Do you have one [driving question] 

that relates all? So, maybe, these two.” (Colleen, Science Lesson Planning). 

Colleen’s mention of the learning objectives in connection to the driving question 

shows that she was applying ideas that she had learned in the methods course to her own 

lesson and in connection to supporting students in working with their own ideas to 

develop the scientific understandings in the lesson. In the science methods course Colleen 

had learned that all components of instruction, including the driving question, needed to 

connect to the learning goals. By drawing Colleen’s attention to the questions in the 

curriculum lesson, Vicky showed Colleen that she could use them as resources to identify 

the scientific ideas and select a driving question that related to them and would support 

students in working with them. 

Vicky also supported Colleen in thinking about the content and sequence of 

activities to support the development of students’ ideas. For example, in discussing 

Colleen’s intention to add a football to the collection of balls that students would explore, 

Vicky said that “the bounciness of the football was interesting, and just the whole shape 

of the football.” By noting how additional experiences would help students recognize 

more relationships between the properties of balls and how they bounced, Vicky 

reinforced a point that the methods course instructor had made when referring to I-AIM, 

which was that experiences in a lesson should support the learning goals.  

Also, in talking with Colleen about the discussion activity after exploration, 

Vicky elicited Colleen’s ideas about the kinds of questions that Colleen was planning to 

ask students. After Colleen offered some examples, such as “Okay, which ones bounced 

the highest in your group? And which ones didn’t?” and “Why do you think this one 
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bounced more than the other?” Vicky shared her thinking about the purpose of including 

these types of questions in the lesson: “You want to find out what students noticed and 

[…] why they thought there was a difference without necessarily telling them [the 

answers]. […]. Do the processing, because you want them to come away with, like you 

said, […] the ball and the bounciness. Is there something that makes it a better ball?” In 

doing so, Vicky emphasized the role of eliciting students’ ideas in supporting students to 

develop scientific understandings and attain the learning goals of the lesson.  

Throughout the planning conversation, Vicky also drew Colleen’s attention to 

aspects of the I-AIM model and EPE frameworks, in relation to sequencing and making 

connections between the various lesson activities. For example, she stressed the 

importance of providing opportunities for students to process experiences and elicited 

Colleen’s ideas about how the various activities supported students in finding patterns 

and working through their ideas before they were introduced to scientific explanations, 

which were part of the EPE framework and I-AIM model that Colleen had learned in the 

methods course. This is illustrated in Vicky’s conversation with Colleen about whether to 

use the class journal or the worksheets from the curriculum materials in her lesson, 

Vicky: “Here [looking at the curricular lesson], they are Exploring and 

Investigating [referring to an I-AIM stage]. And here [referring to the whole 

group discussion after students explored different balls], they are talking about 

their own experiences and why they think that is. So that is perfect for recording 

in the science journal, I think. […]. I was going to tell you that this kit comes with 

pages that you can copy to have their own science notebook. But I don’t know, 

this is kind of up to you. Usually with this kit, I do a class science notebook to 
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talk about things, like I did in the Liquids [a unit Colleen had seen Vicky teach]. I 

think it solidifies their thinking more than these, because I don’t find these to be a 

learning experience. […] That is why I like the [class science journal] because 

you can write that [number of bounces for of a ball], but you can also talk about 

why you think that might be, and discuss what they had noticed.” 

Colleen: “I could draw or print out a picture of each ball and then write, […], it 

bounced high, what’s it made of? Because we could do one color for their first 

ideas, […], of them just looking at the balls, and then in orange predicting what 

they think it’s going to happen and in yellow what actually happened. And why 

they think that. So then they can see it.” (Colleen, Lesson Planning Conversation). 

By consistently highlighting how the modifications to the curriculum lesson 

aligned with the frameworks and models of the methods course in supporting the 

development of students’ ideas, and by drawing on Colleen’s experiences in Vicky’s 

classroom, Vicky was able to help Colleen see how some of the classroom practices that 

she had observed, such as the use of the class journal and the questions that Vicky posed 

while students contributed to the class journal, supported them in developing their ideas 

and fit well with the I-AIM model. By discussing these experiences in the context of 

planning Colleen’s lesson, Vicky supported Colleen in drawing from her field 

experiences to apply principles and frameworks of the science methods course in ways 

that made sense in her own instruction. Colleen’s subsequent comment about having 

students “draw out the picture of each ball and then write” and the way she modified the 

curriculum lesson in ways that were similar to how Vicky organized her instruction to 

support students in working with students’ ideas is evidence that, with Vicky’s support, 



86 
 

Colleen was able to draw from her experiences in the field placement classroom and 

apply them in her own lesson in ways that also aligned well with the I-AIM model for 

organizing and supported students in working with their ideas.  

Engaging students in doing science. Teachers elicit students’ ideas about the 

natural world and guide them in exploring and testing these ideas. This section explores 

how Colleen used student ideas while engaging students in doing science. 

Science lesson. In her lesson, Colleen helped her students engage in scientific 

observations by eliciting their ideas and inviting them to think about what features of the 

balls related to how they bounce, 

Colleen: “Some of them bounce! So […] we are going to look at what balls 

bounce and what balls don't bounce. […] So what do we think is the best 

bouncer? What are we going to say “the best bouncer” means? So if it bounces 

really good, what does that mean?” 

Manny: “It means it will bounce too high, it goes up, up, up in the air.” 

Colleen: “So, we’re going to say the best bouncer bounces high in the sky? Yeah? 

[…] So what are we going to say with the worst bouncer? If it doesn't bounce 

very good, what are we going to say about it? […]” 

LaToya: “It's going to bounce one time.” 

Colleen: “Just bounce one time? […]So, in your groups, I want you guys to talk 

about when you bounce a ball, why you think it's a good or bad bouncer, okay?” 

(Colleen, Science Lesson).  

By asking students to think about what bouncing was and to describe a good and 

bad bouncer, Colleen helped students develop ideas about what counts as evidence of 
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different types of bouncing. In doing this, she also engaged students in building 

consensus about what variables were relevant to the problem and how students might 

measure bounciness. This is an important scientific practice, enabling students to 

compare and pool data gathered by different people and find meaningful patterns. As 

happens in science, Colleen’s students were involved in the process of deciding which 

variables to use to answer their question. Colleen’s invitation to students to “talk about, 

[…], why you think it is a good bouncer or bad bouncer” shows that Colleen was 

concerned with supporting students in considering each other’s ideas and in explaining 

their reasoning as part of the process of deciding together what counts as evidence of 

bounciness in exploring balls on their own. 

While exploring the balls, Colleen guided students in making observations, by 

engaging the whole class in several experiences of testing different balls simultaneously,  

Colleen: “What did you see, Sammy?” 

Sammy: “I see…uh, I see which one bounces longer.” 

Colleen: “So which one bounced more?” 

Sammy: “The green one.” 

Colleen: “The green one! So which one is the better bouncer?” 

Sammy: “The green one.” 

Colleen: “And which one is the worst bouncer?” 

Manny: “This one.” 

Colleen: “That one. So let's compare it with the one that Damian has. […] So how 

did that one bounce? Did that one bounce really high? […] Go ahead, Manny... So 

what does that one do?” 
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Sammy: “It just blubbers.” 

Colleen: “It just blubbers? What about this one? If we were to bounce this one. 

Let's bounce those at the same time. Ready? One, two, three. [Manny bounces 

balls.] So which one bounces more? That one is still bouncing, uh? So which one 

is the better one?” 

Manny: “This one.” 

Colleen: “This one? And which one is the worst one?” 

Sammy: “This one.” 

Colleen: “So bounce them at the same time again. So which one is the better 

bouncer?” (Colleen, Science Lesson). 

By engaging the class in the processes of making observations, conducting trials 

and reasoning about their experiences to find patterns, Colleen provided more 

opportunities for students to note important features of scientific work in their exploration 

and apply them to their investigation, e.g., deciding what constitutes valid evidence, 

ensuring that conditions of each trial were kept constant, i.e., that balls were dropped 

from the same height, and repeating trials to ensure that they produced similar results. As 

students engaged in these process, Colleen also modeled the kinds of questions that 

students should be posing from their observations and trials to guide their analysis. By 

asking students to note differences and similarities between their observations, Colleen 

guided students in finding patterns, in sharing their ideas about the patterns they 

observed, and in making claims about the different balls based on evidence. 
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As part of working with students’ ideas while doing science, Colleen also guided 

students in building consensus for explanations and in supporting their claims with 

evidence, 

Colleen: “So, we will call it the “koosh” ball. And did we say that this ball 

bounces… Bounces the best, right?” 

Several Students: “No! Bad!” 

Colleen: “Oh, why does it bounce worst, though?” 

Manny: “Because it has lines on it!” 

Colleen: “Because it has lines on it. Do you think that makes a difference?” 

Robert: “No!” 

Alisha: “Yes.” 

Colleen: “You think that even though it has all these little things, it doesn't 

matter?” 

Monique: “It's because you have those little things and it stops, the pokey things.” 

Alisha: “Yeah!” 

Colleen: “You really think so?” 

Robert: “Yeah, because…” 

Alisha: “It has hair.” 

Colleen: “It has hair. […]” 

Jamila: “If you do that, [it] is will be like a bubble.” 

Colleen: “Like a bubble. So it has hairs, like Alisha said. It has hairs. So we think 

that's what made it stop… […] so it has hairs [writes] and we think that's why it 

doesn't bounce very well?” 
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Robert: “Because it's puffy and when you push it, it still doesn’t go, because it has 

the little things that it doesn't bounce.” 

Colleen: “Good, so it is puffy. So it was that bouncer, right? […]. How about the 

baseball? Was it a good bouncer or a bad bouncer?” 

Several Students: “Bad bouncer!” 

Colleen: “Bad bouncer! And why do we think that? Remember?” 

Manny: “Because it's heavier.” (Colleen, Science Lesson) 

By eliciting students’ ideas and asking students to support their ideas, Colleen 

guided students to consider each other’s ideas, build arguments, and evaluate the various 

claims in light of evidence. The ways in which Colleen engaged her students in working 

with multiple ideas modeled for them how scientists develop ideas, communicate them, 

and work with others to construct new understandings about the world. Because Colleen 

asked students to work with a partner while exploring the balls and discuss their ideas in 

their groups in addition to doing so as a whole class, students also got several 

opportunities to engage in doing science in the context of the lesson and also to apply 

what they were learning in working with each other’s ideas independently. 

Mediators of Colleen’s sense-making. Noticeably, Colleen’s way of engaging 

students in making observations and finding patterns in her lesson closely matched what 

she had learned in the methods course and how Vicky engaged her students in doing 

science in her lessons. For example, in her lesson, Colleen used additional balls “so that 

students could get more understanding about the shape” and paired “balls that were 

similar in size or shape, but were made of different materials.” Her rationale for doing 

this was: 
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“If students were just bouncing a ball, they would just find a pattern for that ball. 

But if they were to bounce different balls, then they could find different patterns 

for each of those balls, but also different patterns about different materials.” 

(Colleen, Post-Lesson, Interview).  

Colleen’s explanation reveals that she viewed doing science primarily as a way to 

support students to “get more understandings.” However, to achieve this she was thinking 

about how to best support students in “finding patterns” across the different balls to 

develop their ideas, which shows that she viewed doing science as the vehicle for 

learning. Hence, from her point of view, this meant that she needed to engage students in 

doing science and attend to their experiences in exploring different balls. 

In the science methods course, Colleen had learned about school science and 

about the relationship between engaging students in doing science and working with 

ideas. For example, she was introduced to the idea that students learn science by doing 

science and need several experiences of exploring natural phenomena before they can 

find patterns about these that help them understand scientific explanations. Colleen also 

participated in classroom science lessons where she engaged in doing science as a student 

and experienced these principles. In addition, over the course of the semester, the 

methods course instructor modeled and provided several examples of classroom science 

where teachers supported students in making careful observations, generating hypotheses, 

and conducting investigations about scientific phenomena, and drew on these experiences 

to help students identify patterns and engage them in collecting evidence to support 

plausible explanations about patterns. 
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In addition to the experiences in the science methods course, Vicky also 

supported Colleen in thinking about students’ ideas in relation to engaging students in 

doing science. For example, Colleen had observed Vicky teaching a lesson on the 

different properties of liquids, where students explored the behavior of different drops of 

liquids on different surfaces. In reflecting on this lesson with Colleen, Vicky shared the 

following thoughts about engaging students in making observations:  

“I don’t want them to just keep putting a bunch of water and oil drops. […] I want 

them actually looking and thinking, like Robert was putting his [drop] on top [of 

the paper] and watching it slide off. I want them to be more deliberate, instead of 

just putting stuff out. So I demonstrated ’this is what we are going to do and you 

are going to be looking down, you know, to see what it [the drop] looks like.’” 

(Vicky, Post-Lesson Conversation). 

Vicky’s actions in the lesson and subsequent comments gave Colleen a clear 

image of what she should strive for in supporting students in conducting observations. In 

addition, in another instance, Vicky used an example from another lesson, where students 

had been observing the behavior of different objects when placed in water, such as a 

cotton ball, to illustrate the point that she wanted to make to Colleen about the 

importance of helping students become “careful observers”: 

“So that was kind of interesting; it’s kind of interesting to have a discussion about 

what you think happened. Why did it happen? […] We talked about why was it 

floating, and then all of a sudden it sank? […] We talked about the cotton ball. 

First it floated and then it sank. And most of the kids said that they thought that 

the cotton ball first floated and then sank. And most kids said that they thought 
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that things sank because they were heavy, but ok, so why did the cotton ball sink? 

And Anthony said, because it got wet, it made it heavy, so it sank!” (Vicky, Post-

Lesson Conversation). 

By noting to Colleen the contrast between the ideas that most students had been 

able to develop and that of the student who had said that the cotton ball had sunk because 

it had become heavier with the water, Vicky underscored that students’ observations 

influenced their explanations. This provided a concrete reason for why Colleen, as a 

science teacher, should support her students in making careful observations, given that 

they help students develop more plausible explanations. As Vicky explained later, it was 

important for Colleen to learn to encourage “students to think, really think about what 

they were doing” and to “keep coming back to it,” because “that is what scientists do 

[…], that is how they learn”.  

Throughout the semester, in her conversations with Colleen Vicky consistently 

brought up different aspects of how students were doing science, including ensuring that 

students were using the same procedure to test different balls, repeating trials, observing 

and measuring carefully, and thinking about plausible hypotheses and alternative 

explanations for their patterns based on evidence in connection to how students were 

thinking. The fact that Vicky used examples from lessons that Colleen had observed to 

talk about these topics likely supported Colleen in making connections between what she 

had learned in the methods course and in Vicky’s classroom.  

Vicky also referred to students’ ideas in relation to doing science in her comments 

during the planning and debriefing of Colleen’s lesson. For example, during the planning, 

Vicky elicited Colleen’s ideas about how she planned to guide students in conducting 
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observations and in comparing the different balls to find patterns. Vicky used this 

conversation to remind Colleen about the importance of discussing with students what 

bounciness means and how they were going to measure it, ensuring that students 

followed similar procedures for testing balls, and  having students discuss what they 

noticed to enable them  to understand why different balls behaved differently. These 

points show that Vicky felt that it was important to draw Colleen’s attention to how her 

students would be doing science and for her to support Colleen in learning to engage 

students in doing science. 

Similarly, after the lesson, Vicky’s comments to Colleen focused on emphasizing 

to Colleen how engaging students in doing science had promoted student learning. For 

example, Vicky praised Colleen for having prepared students to use their all their senses 

in conducting observations and noted that encouraging students “use their eyes, use their 

ears and notice what it [balls] sound had supported students to be more aware observers”. 

Vicky also pointed out that asking questions, such as “how [they] thought the sound the 

ball made might be connected to what the ball is made of” had supported students in 

using their observations to think about the differences between different balls. She also 

commented on the benefits students got from carrying out repeated trials with different 

balls:  

Vicky: “I think that helped solidify your thinking, […], just the more experiences 

you have, the more you can draw from. I think it really helps solidify your 

experience. If you only have one experience, you have to decide whether that 

must be the way it is because it happened that one time, but if you have a variety, 

and the same thing keeps happening, or one time it happened, but one time didn’t 
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happen, or it happened once and the rest of the times didn’t happen, that’s what 

scientists do, they just have to keep trying things over and over again, that’s what 

they do to get results, you know? It’s sort of the way of science.” (Colleen, Post-

Lesson Conversation). 

These examples show that Vicky’s conversations with Colleen not only 

highlighted the connections between doing science and coming to know in science, but 

also established a parallel between students doing science that supported the development 

of their ideas and ultimately, their coming to know in the science classroom. They also 

reinforced some ideas that Colleen had been introduced to in the science methods course 

related to students doing science, such as the importance of having a variety of 

experiences to find patterns, as well as important aspects of scientists’ work, including 

ensuring that results are valid. Altogether, Vicky’s examples from teaching and from her 

conversations with Colleen corroborate some of the goals, for student learning and for 

Colleen’s learning that she highlighted in her interview. For Vicky, it was important for 

her students “to look, explore and think” to “learn about the world” because “that is what 

science is” and for students “to understand what a scientist is [does]”, so she wanted 

Colleen to learn “to engage students in doing science” and “in getting a feeling about 

science.” 

Developing scientific understandings. Teachers help students develop new 

scientific understandings about the world by offering many experiences with phenomena, 

eliciting students’ ideas about natural phenomena, and guiding students to make new 

connections between their ideas and experiences.  
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Science lesson. In her science lesson, Colleen made several moves that supported 

her students in developing scientific understandings. For example, she provided students 

with additional experiences with balls, such as a “koosh” ball, a football, and a 

basketball, and she let students explore those balls. In this process, she elicited students’ 

ideas about how these different balls bounced, guiding students to relate this to the 

physical characteristics of the balls. Colleen also facilitated the sharing and discussion of 

their ideas throughout the lesson. For example, she asked students at the start of the 

lesson about what bouncing meant and used their ideas from prior experiences as criteria 

to measure bounciness, including using the sounds balls made, counting the number of 

bounces, or noting how high balls bounced. She also elicited students’ ideas about their 

observations of different balls, as illustrated in the example where the class compared the 

“koosh” ball to another ball, and built on students’ ideas to help students develop a 

plausible explanation for why “the ball with hairs” was a bad bouncer. By providing 

additional experiences to those in the lesson and drawing from prior experiences, Colleen 

enabled students to generate more ideas. 

Throughout the lesson, Colleen also elicited students’ ideas to promote dialogue, 

making a variety of ideas accessible to everyone to build on and consider, including 

alternative ideas. For example, whenever students observed something that surprised 

them, Colleen encouraged students to “talk to your group” and other groups to find out 

what other students’ ideas and results were and how they were thinking. After students 

had the chance to talk among themselves, Colleen would then follow up on students’ 

questions and comments by repeating the trials in front of the whole class and eliciting 

ideas from the class to support everyone in considering other students’ questions and 
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ideas. As illustrated in the discussion about the “koosh” ball, Colleen did not dismiss 

students’ ideas even if they were incorrect or incomplete. For example, she accepted 

students’ description of the ball having “lines” and “hairs” on it, and another student’s 

comment that the ball was a good bouncer, and used these ideas in guiding the class to 

think about the bounciness of the two balls. As students thought further about the 

“koosh” ball and the other ball, they engaged with each other’s ideas and worked together 

to decide what results and observations made sense. By facilitating the dialogue with 

questions, Colleen supported students in sharing, building on each other’s ideas, and 

making new connections. 

Mediators of Colleen’s sense-making. Colleen’s use of students’ ideas during her 

lesson closely matched the principles for developing scientific understandings presented 

in the methods course: that students learn science by doing science and engaging in 

scientific practices, that student ideas are resources for learning, and that students need 

many experiences to be able to identify patterns and make sense of scientific 

explanations. This enactment is also reflective of the modeling that Vicky provided both 

in carrying out instruction and in supporting Colleen to think about her practice.  

As part of her teaching, Vicky often added additional experiences to her lessons 

and discussed the benefits of doing this with Colleen. For example, on one occasion, 

Vicky brought up one student’s explanation of why a cotton ball placed in water sank and 

reflected on “[the] experiences [that] he [the student] had to come up with that 

explanation.” As they talked about it, Vicky underscored the role of prior experiences 

that the students had, such as observing the behavior of different drops of liquids in water 

and an egg floating in salt water, and watching a video of people swimming in the Dead 
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Sea. She explained that she had “added new experiences [the egg floating experiment and 

the video] to the liquids lessons because it helped the kids make more connections.” By 

establishing a link between the development of scientific ideas with providing additional 

experiences in her classroom Vicky supported Colleen in contextualizing in the 

classroom principles that she had learned about in the methods course, including the 

notion that students need to have many experiences with phenomena before they can 

identify patterns and be ready to understand scientific explanations, and that students 

learn by connecting and reassessing ideas acquired from multiple experiences.  

In planning her lesson, Colleen revealed that she was drawing from what she had 

observed in Vicky’s teaching to think about her own instruction. For example, in 

referring to her decision to add additional balls to her lesson, Colleen said, 

“I liked that we did the large paper about the characteristics of, describing the 

balls. I thought it was nice to have pictures for students to see. Especially […], 

when they noticed the different shapes of the ball, like we were talking about the 

bowling ball and the basketball and then they said, well the football isn’t the same 

shape. And so that was nice, to be able to hold them side by side and say […], 

they are still a ball, even though they are not the same shape.” (Colleen, Lesson 

Planning Conversation). 

She emphasized how comparing several different balls had helped students 

develop ideas about the shapes and uses of balls. Similarly to what she had seen Vicky 

do, Colleen added additional balls to her lesson and engaged students in comparing them 

to develop new ideas, explaining that this would help students “get more understandings” 

and support them in “making further connections between the characteristics of balls and 
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how they bounced.” Vicky’s praise of Colleen for deciding to include “lots of 

experiences” in her lesson, “to help them [students] think about the bounciness of balls” 

is indicative of the alignment between their views and the principles that Colleen had 

learned about in the science methods course, e.g., that experiences were important 

sources of ideas and that students developed scientific understandings by connecting 

ideas across multiple experiences. 

Vicky also supported Colleen in thinking about developing her students’ ideas by 

offering suggestions for her lesson that aligned with the principles that Colleen had 

learned in the methods course. For example, she suggested  that students could do some 

pair sharing of their ideas before the whole group discussion because this would “give 

students time to think about what they were doing […] and reflect on their ideas […] 

before they share out as a group and really get to the bounciness [explanation].” By 

suggesting that students would need time to think as they experienced the different balls, 

Vicky emphasized to Colleen that in thinking about experiences as sources of ideas and 

building blocks for learning, it was important to support students talking to others to help 

them make sense of ideas and make new connections. By focusing on the importance of 

working with students’ ideas from experiences and the value of talk in developing 

scientific understandings, Vicky focused on learning as a process of sense-making that 

involves working through and with students’ ideas, rather than simply a direct acquisition 

of new ideas.  

Another important way that Vicky supported Colleen in thinking about students’ 

ideas in relation to developing students’ understandings was in helping her use that 

concept as a focus for interpreting classroom situations. For example, after the lesson 



100 
 

Colleen shared with Vicky that she was concerned that “students had been running after 

the balls in the courtyard during the lesson”, indicating that she viewed this as a problem. 

Vicky pointed out to Colleen that “students were actually doing what they were supposed 

to do, exploring the concept of bounciness, not misbehaving,” and praised Colleen for 

providing many opportunities for students to explore the concept of bounciness and to 

talk about their ideas. By inviting Colleen to look more closely at her lesson and note 

how what her students were doing contributed to their understanding of bounciness and 

the development of their ideas, Vicky helped Colleen not only view her lesson as more 

successful than she had previously thought, but also to recognize the relevance of the 

principles she had learned in the methods course about doing science in her practice and 

in helping students develop scientific understandings. In her interview, Colleen said, 

“They [students] even brought up how one of the balls that had “hairs,” how it 

didn’t bounce as well because there was “hair” in it, and the “hairs” made it not 

bounce as well. So I was able to see that they made the connection [between the 

physical characteristics of the ball and the way it bounced].” (Colleen, Post-

Lesson Interview). 

Her comment in assessing her lesson bears striking similarities to Vicky’s earlier 

analysis of what Colleen had accomplished in her lesson, emphasizing the connections 

students made as a result of their experiences. This is an indication that, with Vicky’s 

support, Colleen reframed her interpretation of her lesson to align it not only with 

Vicky’s perspectives and goals for learning, but also with the science methods course.  

These examples reveal how in working with Colleen’s ideas, Vicky modeled and 

reinforced the perspectives Colleen had been exposed to in the science methods course 
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about how students learn and the role that student ideas play in this process. Throughout 

the semester, Vicky supported Colleen on several occasions in recognizing that student 

ideas were the building blocks for learning and that teachers needed to find out what 

students’ ideas were before they could use them in instruction to help students make new 

connections and develop scientific understandings. Vicky’s actions aligned well with her 

goals for student learning and for Colleen’s learning. For Vicky, it was important to 

“provide students with lots of experiences and opportunities to discuss their ideas, […] 

and think about what happens, why it happens, and how it related to something they did 

at home, or […] in preschool.” She also wanted Colleen to “think about what kids were 

doing and saying and how she could build on that.”  

By foregrounding the processes of student sense-making in classroom situations, 

Vicky’s suggestions and comments made the connections between student learning and 

working with student ideas visible and present in Colleen’s mind throughout her field 

experience. Vicky’s practice and conversations worked as scaffolds that supported 

Colleen in making sense of using student ideas in the development of scientific 

understandings in ways that aligned both with the perspectives of the science methods 

course perspectives on learning. 

Chapter Summary 

Colleen’s practices while carrying out her science talk and her lesson showed that, 

for the most part, the ways in which she and Vicky were making sense of students’ ideas 

aligned well with many of the principles and frameworks she was introduced to in the 

methods course. For example, in thinking about eliciting and using students’ ideas in 

relation to understanding her students as learners, Colleen showed that she was able to 
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elicit a variety of students’ prior experiences in the science talk to find out what students’ 

ideas were and how they used these resources. In her lesson, Colleen drew on students’ 

experiences and incorporated them in her teaching, allowing their comments to shape the 

course of the discussions.  

In thinking about students’ ideas in relation to organizing instruction, Colleen was 

careful to consider which questions to pose in the various activities, how to modify them, 

and what materials to incorporate in her lesson to support students in making sense of 

their experiences and working together at developing their ideas. She used students’ ideas 

in ways that aligned with the EPE framework and the I-AIM model for instruction. For 

example, she had students compare their initial ideas to those at the end of the lesson, 

reflect on why their ideas had changed and used their results to build a chart that showed 

how different balls bounced and enabled them to identify patterns in the behavior of 

different balls.  

In considering students’ ideas in relation to engaging them in doing science, 

Colleen elicited students’ ideas and engaged the class in sharing ideas and coming to a 

consensus regarding what bouncing meant, what variables to consider, how to measure 

balls and what constituted a valid test. When students explored the balls, Colleen elicited 

their ideas to facilitate the sharing of data and multiple ideas, to identify meaningful 

patterns, and to allow students to build on and evaluate each other’s claims and ideas 

based on evidence.  

Colleen also built on students’ ideas and used them as building blocks to develop 

scientific understandings. By asking students to explain their reasoning and to compare 

their ideas against those of others and by providing many experiences for students to 
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work through their ideas in different ways, Colleen supported her students in making new 

connections, in revising initial ideas, and in adopting scientific explanations.  

The ways in which Colleen used students’ ideas in her assignments aligned quite 

well with what she had learned in the methods course about how students learn science, 

what school science should look like, the science toolkits students bring to learning, and 

how to organize instruction to enhance science learning. Vicky played an important role 

in reinforcing these principles and frameworks by providing consistent examples from 

her practice about how these ideas could be contextualized in the context of authentic 

science instruction. She also modeled these practices in eliciting and using Colleen’s 

ideas about these topics in the context of their conversations and shared her thinking with 

Colleen in ways that made explicit the connections between principles and practices and 

showed Colleen how the principles she had learned in methods were used to guide one’s 

thinking and decisions about instruction. Finally, Vicky supported Colleen in applying 

the principles and frameworks that she had learned in the methods course to support her 

growth as a teacher, by helping her select student thinking and students’ work with ideas 

as foci for looking at her practice and examining the reasons behind her decisions. 

Colleen’s actions denote a view of learning that encapsulates specific meanings 

about the role of student ideas in learning. I define this as a process-oriented perspective 

on learning. From this perspective, all student ideas are viewed as building blocks for 

learning. Learning is viewed as a sense-making activity, involving the joint exploration of 

a variety of student ideas and questions as well as pathways for constructing personally 

meaningful understandings of scientific ideas. The role of the teacher is to facilitate the 

process of exploring different ideas by encouraging students to explore each other’s ideas 
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by doing science and using this process to decide on appropriate connections and to 

develop further questions that will guide their learning. From this perspective, learning is 

not only shaped by the ideas and resources that students bring, it is also is viewed as a 

sense-making activity that must be carried out by the students. Colleen’s actions in 

working with her students’ ideas and in supporting their learning demonstrate how 

closely her perspectives and goals for student learning were related to Vicky’s. Their 

shared focus on supporting students in learning to explore and work through different 

ideas reflected a process-oriented perspective on learning, which emphasizes doing 

science and working with multiple ideas in science instruction and views scientific 

knowledge as continuously evolving and open to the challenges posed by new findings. 
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Chapter Five 

Vera and Ulysses  

Overview 

In the beginning of this chapter I present a brief overview of the science talk and 

science lesson assignments that Vera carried out in her field placement classroom. Next, I 

describe how Vera used her students’ ideas in relation to each of the four areas of my 

study framework and how her mentor, Ulysses, supported her in making sense of the 

principles and frameworks that she had learned in the methods course and in constructing 

meanings and in adopting practices aimed at eliciting and using student ideas in science 

instruction. I end this chapter with a brief summary of the findings. 

Vera’s Assignments 

Science talk. As part of the methods course, Vera had to plan and lead a science 

talk in her mentor’s classroom. The purpose of the science talk was to facilitate a 

conversation around a science topic, to allow preservice teachers to learn about what 

ideas students had and how they thought by listening to their comments. With the help of 

Ulysses, Vera decided to use the question, “How do scientists know what color dinosaurs 

were?” for her science talk. Vera chose to focus on dinosaurs because this was a topic 

Ulysses thought students would be interested in and because students had recently had 

classroom experiences, such as studying bones as part of a Human Body curriculum unit, 

that they could draw upon to think about the question.  

Science lesson. Later in the semester, Vera had to plan and lead a guided inquiry 

science lesson in her mentor’s fifth grade classroom. In methods, Vera was introduced to 

the Inquiry Application Instructional Model (I-AIM) and a curriculum analysis tool that 
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she used in planning and carrying out her lesson. Together with Ulysses, Vera used the 

curriculum analysis tool provided in the methods course to identify modifications to the 

curricular lesson and include them in her lesson plan. Ulysses had not used the I-AIM 

model to plan instruction for his classroom, but he taught guided inquiry lessons in his 

classroom and was familiar with this model of organizing instruction from the Summer 

Institute that he had attended, which was led by the science methods course instructor.  

The curricular lesson that Vera used to plan her lesson was part of a sequence of 

investigations from the Models & Designs FOSS kit (University of California, Lawrence-

Hall of Science, 2000). In this lesson, students modified models of rolling go-carts that 

they had previously built to make them self-propelled. The lesson was an opportunity to 

engage students in doing science to problem solve. The curriculum materials suggested 

that students review ideas about the attributes of the go-carts that allow them to move, 

work in groups to modify the go-carts, and subsequently hold a mini-convention where 

they could share their ideas and the various models of go-carts, as well as problems they 

were having. The curriculum lesson also included an example of a possible model of a 

go-cart moving mechanism, which the teacher could choose to show at the mini-

convention if students needed help using the materials provided to make the go-cart self-

propelled. Vera modified this lesson to include a driving question; she also incorporated 

an initial activity in which students made a class chart of the various groups’ ideas about 

what changes to their go-carts they expected to work and not work and what strategies to 

use to address problems. Another modification that Vera made to the lesson was to visit 

groups after they had had a chance to work together on their go-carts to show them the 

model of the self-propelling mechanism from the curriculum materials to help students 
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build their own model. At the end of the lesson, Vera revisited the class chart and groups 

were asked to contribute more ideas about what they thought was working and not 

working with their go-carts.  

Vera’s Practices and Constructions of Meanings  

Vera’s practices during the science talk provided valuable information about the 

meanings that she was constructing about eliciting and using student ideas in relation to 

understanding students as learners and developing scientific understandings. The science 

lesson offered valuable insight into the meanings she was constructing in relation to all 

the four areas of the study framework. Next, I describe how Vera elicited and used 

student ideas and interpreted the meanings encapsulated in her practices.  

Understanding students as learners. Understandings students as learners 

involves knowing what resources students bring and how they use them to make sense of 

experience. In this section, I examine how Vera understood her students as learners and 

how she used this knowledge in her instruction.  

Science talk. Vera began her science talk by reminding the students about a prior 

lesson where they had dissected owl pellets to examine the bones in them and learn more 

about the owl’s prey, 

Vera: “Okay. Let's think back. […]  Okay, what kind of information were you 

looking for, when you were dissecting owl pellets? Carlos?” 

Carlos: “Well, we were looking for, we were studying the human body, so we 

were dissecting the owl pellets for the bones […].” 

Vera: “Okay, so what was that telling you about the owl? […] what were you 

looking for with the owl, Art?” 
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Art: “What it was eating.” 

Vera: “What it was eating, right? That was the main point of dissecting the owl 

pellet. By going through the owl pellets, you guys found a bunch of bones, […].” 

Sammy: “I once dissected a frog.” 

Vera: “You dissected a frog? Very cool! […] So as we are putting together the 

bones, we are finding out a lot about the rodent, correct? […] So, raise your hand 

though, if you've seen the movie, […] book or […] pictures of dinosaurs. All of 

you, right? So […], if you weren't here [in the time of dinosaurs], how do we 

know what dinosaurs even look like?” 

[Some students raise their hands, but Vera ignores them] 

Vera: “Okay, let's think about that, okay?” (Vera, Science Talk). 

When students brought up other ideas and experiences, such as learning about the 

human body or having dissected a frog, Vera ignored these comments and tried to bring 

the conversation back to the dissection of the owl pellet and looking at pictures of 

dinosaurs in books and movies by asking students very specific questions. Similarly, 

when later in the talk Vera asked students about how scientists might know what 

dinosaurs looked like, students offered many ideas but Vera chose not to build on any of 

them because they did not fit with the ways in which she was thinking about the science 

talk question (see section on using student ideas to develop scientific understandings). 

Vera’s selection of which ideas to take up shows that she was not looking to explore their 

ideas and their thinking. Instead, she used them to guide students to particular ideas and 

understandings.  
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However, once students answered the science talk question to Vera’s satisfaction, 

Vera stopped asking questions and began to listen to what her students had to say, letting 

them offer ideas and respond to each other’s ideas without her intervention. Later, in 

commenting on her science talk experience, Vera said that she was “pleasantly surprised 

with how much her students knew about dinosaurs” and referred to some of the ideas that 

students expressed as “useful” to help them think about dinosaurs and emphasized the 

benefits for students in being able “to feed off each other”. Although Vera’s actions 

throughout the science talk did not facilitate the exploration and transaction of students’ 

ideas, Vera’s actions at the end of the talk and her subsequent comments show that she 

was aware of the wealth and value of the ideas and experiences that students brought to 

the talk. 

Science lesson. Vera’s science lesson offered more insights about how she made 

sense of and used students’ ideas in relation to understanding students as learners. For 

example, Vera began her lesson with a PowerPoint presentation, which included several 

examples of different types of vehicles used in transportation, such as cars, bicycles, 

motorcycles, trucks, buses, and a horse-drawn cart. She used the familiar images to help 

students think about external forces and to draw attention to the concept of self-

propulsion. In her interview, Vera explained how she had purposefully tried to 

incorporate examples from students’ experiences from outside the classroom in this 

activity:  

“We talked about transportation, so I tried to connect to their personal 

experiences. […] I brought in the horse-drawn carriage picture because […] 

towards the end of my mentor’s lesson, I heard someone say something about the 
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horse-drawn carriage, and that that was an external force. I got that reference from 

a kid's example of horse-drawn carriage. […].It was a good way for me to tie in 

their ideas” (Vera, Post-Lesson Interview). 

Although Vera’s rationale shows that she was trying to honor students’ ideas from 

outside of the classroom by incorporating them in her lesson, she used these pictures to 

ask students questions that would focus their attention on the ideas that Vera thought 

were important for them to consider, instead of exploring other ideas that students 

brought up in the discussion related to their experiences with transportation. This 

indicates that Vera did not view all of her students’ experiences and ideas as equally 

valuable and felt that it was up to her to select the experiences and ideas to consider in the 

lesson.  

As with the science talk, throughout her lesson Vera drew from students’ ideas, if 

the ideas they offered fit well with her ideas about what was important for students to 

think about. For example, when Vera elicited her students’ ideas in the chart activity 

about the problems they thought they might encounter in building a self-propelled go-

cart, she used them to draw their attention to friction, an aspect that she thought was 

important for students to think about in modifying their go-carts. However, when 

students’ ideas did not fit with her own ideas, she either dismissed them or tried to 

replace them. For example, when students were working in groups to try to make their 

vehicles self-propelled, different groups shared different ideas with Vera to modify their 

go-carts, included building sails and propellers. Vera’s response to one of the groups 

illustrates her typical reaction to ideas that did not fit her goals for student learning, 

“that’s a smart idea [making a sail cart]! It is. But it is not going to work because that is 
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an external force and you need a non-external force.” What is noteworthy about Vera’s 

response to those ideas is that she immediately pointed out what was wrong with them 

and introduced a different idea for students to use. Vera’s dismissal of her students’ ideas 

on different occasions, both during the lesson and the science talk, suggests that she often 

thought of students’ experiences and ideas as irrelevant, rather than as resources for 

learning. 

Mediators of Vera’s sense-making. In the science methods course, Vera had been 

introduced to the different types of resources that students bring to learning. As part of 

the preparation to the science talk, the instructor had shown a video of a science talk in an 

elementary classroom. The teacher in this video had encouraged students to draw from 

their prior experiences and share ideas and use each other’s ideas, including incorrect 

ideas, to make sense of a phenomenon. As part of the process of analyzing this video, the 

methods course instructor had underscored the variety of ideas, including incorrect or 

incomplete ideas that students brought, and guided preservice teachers to reflect on the 

value of students’ prior experiences and their influence on how students think about 

phenomena.  

In the field placement classroom, Ulysses also tried to help Vera notice the variety 

of prior experiences and ideas that students brought in, when they discussed the science 

talk assignment. Although in planning her talk Vera showed concern about how 

knowledgeable she needed to be and about how knowledgeable her students were on the 

topic of the talk, Ulysses tried to explain to her that since the purpose of the talk was to 

find out about students’ ideas, “it wasn’t terribly important that she be an expert.” In 

doing so, Ulysses supported Vera in aligning her thinking about the science talk and 
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student ideas with those of the methods course instructor. In addition, to help Vera select 

a science talk topic, Ulysses told Vera about experiences that they had had in class and 

about the interest students had in dinosaurs. When Vera asked Ulysses if she needed to 

define to her students what an anthropologist was, alluding to the scientists in The Iceman 

story that students read in class, Ulysses told her that “some students might already know 

what an anthropologist was from watching Indiana Jones’ movies and reading Percy 

Jackson’s stories about ancient cultures.” By pointing out to Vera what knowledge 

students might bring related to experiences that they had inside and outside of the 

classroom, Ulysses supported Vera in thinking about student ideas and experiences as 

valuable resources for learning, an idea that she had been exposed to in the methods 

course. Similarly, when, in reference to The Iceman story, Vera wondered about how 

much students would know about how scientists used bones from mummies to learn 

about them, Ulysses’ responded that he had “no idea […]. I can’t wait to see what they 

think. […] They might have some interesting ideas.” By telling Vera that students “might 

have interesting ideas,” Ulysses suggested to Vera that these could be valuable resources 

and encouraged her to explore them. 

Although Ulysses’ replies reinforced the methods course instructor’s purposes for 

the science talk assignment and encouraged Vera to explore students’ ideas, Vera did not 

allow her students to freely contribute their own ideas to the talk until its very end. The 

differences in how Vera handled students’ ideas up to and after this point suggest that she 

was trying to reconcile different purposes for conducting the science talk, including 

exploring student ideas and thinking versus teaching. However, it is equally important to 

note that Vera was also seeking to reconcile different meanings related to eliciting and 



113 
 

using student ideas, including one where all student ideas are viewed as resources for 

learning, with students as active contributors to the learning, and another where only 

some of the students’ ideas are valuable resources and where the teacher is responsible 

for selecting which ones deserve attention.  

Vera’s comments about her science talk give a sense of her struggles:  

“What was neat was the kids leading the whole thing […] I mean, just letting your 

students have a voice in the classroom. […] Children say what's on their mind, 

but know that they have to be respectful to listen to their peers, so that's the style 

of teaching that I definitely want to incorporate into my classroom” (Vera, Pre-

Lesson Interview). 

“The best part of it was them [students] feeding off each other. […] And it didn’t 

take me to have to lead too much, like I really didn’t have to ask that many 

questions. I think that was the most beneficial for them, you know” (Vera, Pre-

Lesson Interview).  

In these comments, Vera emphasized letting “students lead,” “not having to ask that 

many questions,” and “students feeding off each other” as beneficial aspects of the 

experience. Although these comments align well with the perspectives that Vera had been 

exposed to in the methods course about students’ science toolkits, this was not how she 

used students’ ideas in her talk or in her lesson. 

A possible explanation for why Vera tended to select which experiences students 

should consider and which ideas they should use is likely related to Vera’s observations 

of Ulysses’ instruction. In her interview Vera said that she had witnessed Ulysses letting 

students “walk around and go look at other groups and talk to other groups,” but in 
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describing his instruction, she pointed out that she hadn’t seen Ulysses elicit student ideas 

much. To illustrate this, she gave the example of a lesson where students had been 

learning about blackboxes, noting that “There wasn’t a huge [introduction]. He starts a lot 

with Exploration [referring to I-AIM stage], I would say.” In talking about his own use of 

student ideas in instruction, Ulysses said that he paid attention to “what students are 

doing or saying so that I can bring that up in the discussion […] so that he could “find out 

who was getting it and who wasn’t, […] and bring that up so that students who aren’t 

getting it can change their approaches.” Together, these statements suggest that Ulysses 

did not necessarily explore or use students’ experiences and ideas in his teaching unless 

they related to the lesson and helped him ensure that students learned what he wanted 

them to learn. Given the ways that Ulysses seemed to use student ideas in his own 

instruction, Vera’s use or lack of use of them in her teaching is not surprising. 

In providing Vera with feedback on her science talk and on her lesson, Ulysses 

chose to emphasize how Vera had used student ideas to maintain participation in the 

lesson and to ensure that students were behaving appropriately. For example, Ulysses 

praised Vera for “building on an idea from a student” in reference to an incident where a 

student had drawn the attention of the class to himself and had made his colleagues laugh 

by throwing a pencil across the room and shouting out that his pencil was not self-

propelled because he had thrown it. Confronted with this, Vera chose to ignore the 

students’ misbehavior and instead drew the class’s attention to the motion of the pencil to 

illustrate the ideas they were discussing. Ulysses’ choice to illustrate building on 

students’ ideas with this example and to praise Vera for turning the students’ actions into 
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a “teachable moment” and “letting [students] talk about it” underscored his use of 

students’ ideas as a means to control the classroom.  

The examples above show how in making sense of student ideas in relation to 

students as learners, Vera found herself navigating some discontinuities between the 

principles and frameworks that she had learned in the methods course and the practices 

that her mentor shared with her. The fact that Vera did not have many opportunities to 

see the practices and principles that she had been exposed to in the methods course 

enacted in the context of classroom practices, along with her understanding of the 

purpose of the assignments, may have contributed to the different ways in which she used 

students’ ideas in her talk and to her dismissal of students’ ideas in her lesson when they 

did not align with her own ideas. 

Organizing Instruction. Organizing instruction involves selecting goals, 

sequencing and adapting the content of activities to meet students’ needs and interests, 

and selecting appropriate assessments of student learning. Next, I describe how Vera 

considered student ideas in organizing her lesson. 

Science lesson. Vera’s actions during the planning of her lesson provide insights 

into how she was thinking about student ideas in relation to organizing instruction. For 

example, the introductory activity in the curricular materials suggested that teachers hold 

an introductory discussion on the uses of go-carts in transportation as a way to elicit 

students’ ideas. Vera questioned whether it made sense to discuss go-cart uses because 

this “didn’t necessarily connect to what students were doing with their go-carts” and that 

because “students hadn’t had many experiences with go-carts in their lives […], they 

might not be able to easily connect to it.” Vera’s concern demonstrates that she was 
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thinking about how this activity would support her students in developing ideas about the 

lesson and in attaining the learning goals. In the science methods course, Vera had been 

introduced to the idea that all activities should connect to the learning goals. By 

questioning whether eliciting students’ ideas about the uses of vehicles in transportation 

made sense, Vera demonstrated that she was using the principles for organizing 

instruction from the methods course to think about the modifications to make to her 

introductory activity.  

In her lesson, Vera decided to use a PowerPoint to engage students in the 

introductory discussion and she included different types of vehicles that she knew 

students would be familiar with. In her interview, she explained that enabled her “to 

connect [the lesson] to their prior experiences” and to talk about external forces in 

connection to the examples of transportation that students already knew. The fact that 

Vera tried to draw from their experiences to support them in thinking about their go-carts 

also shows that she viewed student experiences outside the classroom as important 

resources for learning and was considering them in thinking about organizing instruction.  

Vera also modified her lesson to include a discussion and the construction of a 

chart before and after students modified their go-carts. In the curriculum lesson, students 

were to first work on modifying their go-carts in their groups. During this time, students 

also visited other groups to look at each other’s models and share ideas. Shortly after that, 

the class would hold a mini-convention. In the convention, students would share the 

different models and discuss how they worked. Using a list of the problems that students 

were encountering, the teacher was to guide a discussion to help students think about how 

to overcome these problems. Vera decided not to hold the mini-convention activity and 
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replaced this with a chart activity before students began working on modifying their go-

carts. For her chart activity, Vera had groups brainstorm ideas about what changes they 

might make to make their carts self-propelled, what problems they might encounter, and 

what strategies groups might use to solve their problem before beginning to modify their 

go-carts. Students then posted their ideas on a class chart. Vera also decided to have 

students revisit the chart at the end of the lesson. She asked students to add more ideas 

about what changes students had made to their go-carts that had helped make them self-

propelled and what strategies they had used to solve their problems. She then read 

students’ contributions to reinforce the solution that she suggested students use in their 

go-carts. In her interview, Vera explained that she had decided to add the chart activity to 

her lesson to help students “get ideas about how to modify their go-carts” and to help 

students realize “which ideas had worked and which ones hadn’t.” Vera’s words suggest 

that in making changes to her lesson, she was trying to support her students in developing 

their ideas about how to modify their go-carts. However, in hindsight, she questioned her 

decision to elicit their ideas because her students “had trouble modifying their go-carts.”  

Mediators of Vera’s sense-making. In the course of planning Vera’s lesson, 

Ulysses made several comments that drew Vera’s attention to how she should work with 

students’ ideas in her lesson. For example, in referring to the work that students would 

carry out in groups to explore ideas and modify their go-carts, the text suggested that the 

teacher should encourage students to visit other groups and look at other models to note 

different solutions and develop alternative ideas on how to modify their go-carts. Ulysses 

drew Vera’s attention to a note in the curriculum that cautioned teachers that some 

students might not want to do this because they might consider it espionage. Ulysses told 
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Vera that she should explain to them that “it is ok to look at other people’s work,” but 

that students needed “to do more than copy other people’s work. Otherwise, they won’t 

be doing their own work.” Ulysses’ remark drew Vera’s attention to the need to hold 

students accountable for their own work. By choosing to emphasize that students needed 

to come up with a solution that was theirs, Ulysses focused Vera on the need for students 

to generate a product that was their own, rather than facilitating students in using and 

exchanging each other’s ideas to develop their own ideas, which was a type of experience 

that the I-AIM model included. Similarly, when Ulysses subsequently suggested to Vera 

that “rather than sending kids to talk to other groups, […] pull them together […]. If they 

need it,” he indicated to Vera that it would not be necessary for students to share and 

discuss other models and ideas if groups had already found a solution for making their 

go-carts self-propelled. This suggestion did not align with the I-AIM model, which 

emphasize that lessons should provide many opportunities for students to share and to 

work with a variety of ideas throughout the lesson, regardless of whether students have 

arrived at a solution or not. Ulysses’ comment also indicated that in helping Vera 

organize instruction one of his concerns was to ensure that all students arrived at a 

solution to the problem.  

Over the course of planning Vera’s lesson, Ulysses made additional suggestions 

related to thinking about student ideas in organizing instruction that did not exactly align 

with what Vera had learned in the science methods course. For example, when the 

curriculum materials suggested that after building their self-propelled go-carts, students 

should compare and discuss the different designs, Vera wondered if this meant that 

students were applying their ideas or reflecting on what they had learned, 



119 
 

Vera: “[Looking at lesson] Okay, so compare the different designs for the carts, is 

that Applying? [Looking at I-AIM chart] Nope, or help compare their new ideas 

to their initial ideas?” 

Ulysses: “That might be a nice extension. It doesn’t say here.”  

Vera: “That would be cool, but that’s just not there [referring to curricular 

materials]. We could add that in.” 

Ulysses: “If there is time.” 

Vera: “Right, to see what they started with and how they, you know, what made 

them realize what they needed to change.” 

Ulysses: “They [students] can draw their final carts in their journal and then write 

a paragraph or two about how their design changed as they were going and why. 

Maybe, if they want, they can draw someone else’s design that they thought was 

as good as theirs, a good design. […]. When you have them writing in their 

journals, you could have that […], How was what you did like what an engineer 

does?” (Vera, Lesson Planning Conversation). 

Vera’s question and comment about how comparing ideas might support student learning 

shows that she was using the I-AIM model to think about how students’ ideas were being 

used and for what purposes in different activities of the lesson. Noting how different 

activities in a lesson helped students develop their ideas and allowed for the application 

of newly learned scientific ideas was something that Vera had learned to do in the 

methods course. Ulysses’ response in emphasizing that these activities “might be a nice 

extension to the lesson” that could be added “if there is time” shows that he did not 

consider these activities to be essential components of a science lesson. In sharing these 
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priorities with Vera, Ulysses did not support her in thinking about how her lesson 

activities helped students develop their ideas by engaging them in multiple opportunities 

to work with different ideas, assess their learning, and apply what they had learned to 

different contexts. This was something that the methods course instructor had tried to 

teach preservice teachers to do by introducing them to the I-AIM model and having them 

use it to plan their lesson. 

When Vera had asked Ulysses for his feedback on her ideas for the introductory 

PowerPoint presentation to talk about the uses of go-carts, because Vera didn’t think it 

connected well with the goal of the lesson, his response reassured Vera that “it might be a 

neat activity, prior to [doing the chart activity],” but did not help her in thinking about 

whether the content of the activity would support students in attaining the learning goals. 

After the lesson, Vera continued to struggle to make sense of this activity. In her 

interview, she talked about how she thought “it was a good introductory thing” because 

she had elicited student ideas and “they [students] were able to see that if a go-cart is 

pulled by something, that’s not self-propelled because it is being pulled.” However, she 

also explained that she remained unsure about whether “students had benefited from it” 

because during the lesson “several groups had tried to build models that were not self-

propelled.” Although Vera had aligned herself with the I-AIM model in modifying the 

introductory activity where students discussed the use of go-carts in transportation to 

draw on her students’ prior experiences, and had tried to support students in thinking 

about ways to modify their go-carts in the chart activity, students still had trouble 

modifying their go-carts. Ulysses offered no comments that addressed these aspects of 

her lesson, either before or after Vera carried it out. Without Ulysses’ aid in helping her 
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interpret her students’ difficulties differently, Vera questioned her decisions and, 

arguably, the underlying models for her decisions. These episodes illustrate the critical 

role of the mentor in helping preservice teachers make sense of student ideas, in the 

context of organizing instruction in particular and in recognizing the applicability of the 

theoretical principles and frameworks that were taught in the methods course for 

interpreting classroom situations.  

A final noteworthy aspect of Ulysses’ support pertains to what he chose to 

emphasize in commenting on Vera’s lesson plans and in his feedback after her lesson. 

During the planning of her lesson, Ulysses emphasized several times that Vera should “be 

ready to look for some sort of closure [activity],” in case she found herself running out of 

time during the lesson. By choosing to comment on this aspect of the organization of her 

lesson, Ulysses appeared to signal that he was primarily concerned with ensuring that 

Vera would have a closure ready for her lesson, in case some activities took more time 

than expected. In providing feedback about her lesson, Ulysses praised Vera for showing 

students her model because it “helped students move forward in building their self-

propelled go-carts” and avoided group discussion which was something that “this group 

[class] struggles with.” By emphasizing Vera’s decision to avoid situations where 

students usually struggled, Ulysses seemed to reinforce the idea that it was more 

important to maintain control of the class and help everyone arrive at a particular solution 

than to have students work with a variety of ideas and risk not arriving at a conclusion. 

Overall, Ulysses’ comments show that his concerns in helping Vera organize instruction 

did not exactly align with what the methods course instructor had emphasized about 

organizing instruction to support students in considering and working with a variety of 
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ideas. This likely contributed to the difficulties that Vera experienced in her lesson and in 

making sense of student ideas in relation to organizing instruction. 

Engaging students in doing science. As part of doing science, teachers guide 

their students to explore natural phenomena and work with a variety of ideas to identify 

patterns and construct explanations. This section explores how Vera used student ideas 

while engaging students in doing science. 

Science lesson. In Vera’s lesson, students had to modify their go-carts to make 

them self-propelled. In her interview prior to her lesson, Vera said that she wanted her 

students to “work together and listen to each other’s ideas” and “to develop hypotheses 

and compare their solutions with other groups’ solutions.” These goals suggest that Vera 

intended to engage students in doing science and viewed working with each other’s ideas 

as an important part of doing science. 

During the chart activity in her lesson, Vera had students contribute with ideas 

about what changes to make to their go-carts before they tried to modify them. Students 

contributed several ideas regarding problems they had encountered when building their 

initial go-carts, including the fact that the cardboard or the rubber bands that they had 

used were preventing the wheels from moving freely. Students also suggested many 

strategies for solving these problems, such as using different numbers of wheels on their 

go-carts and making smaller and more compact carts. Vera then read students’ 

contributions for each of the chart categories and identified the similarities that she saw 

across the different groups’ ideas. She pointed out that she had noticed that several 

models were having problems with friction in the wheels and the axle and told students 

that they needed to “look at their carts to minimize friction.” Although identifying 
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patterns is part of doing science and the chart activity was an opportunity for students to 

look at data from their experiences with the phenomenon to identify patterns and use data 

as evidence to develop scientific arguments and understandings themselves, Vera decided 

to identify the patterns for her students and summarize what could be learned from it, 

instead of helping them do it.  

Throughout the lesson several other occasions arose where Vera told students 

what they had to do or how they should think. For example, when after the initial chart 

activity a student tried to discuss the ideas his group had shared in light of what other 

groups had shared, Vera told him “we are not going to discuss these ideas right now” and 

sent students off to work in their groups and modify their go-carts. Vera’s response to her 

student suggests that she did not think it was important for students to discuss their 

developing ideas, once she had pointed out the patterns to them and told them what they 

needed to work on. Similarly, while students were working on their go-carts, Vera 

interrupted them to show them the model that she had built to make the go-cart self-

propelled and told students to think about how they could incorporate this idea in their 

own go-carts, which resulted in students abandoning the ideas they had been considering 

up to that point and using Vera’s solution in their go-carts. The adoption of Vera’s model 

in all her students’ go-carts illustrates how her actions disrupted students’ exploration of 

their own ideas for coming up with and trying out different solutions and testing them, as 

scientists would normally do to learn more about how their go-carts worked, and then 

deciding which ideas to pursue or abandon. Notably, students referred to the influential 

role that Vera played in the ways they engaged in doing science and in what they learned 

in revisiting the class chart at the end of the lesson. For the categories of the chart having 
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to do with what ideas had worked and what strategies students had used to solve the 

problems they encountered, several groups noted that “Ms. Vera’s ideas worked” or had 

“helped [make their go-carts self-propelled]”. 

Finally, in examining Vera’s sense-making about student ideas in relation to 

engaging them doing science, it is also important to note that Vera’s decisions to 

eliminate from her lesson the visits to other groups to exchange ideas during the time 

when they were working on a solution to their go-carts, and the time when students 

would share their models and talk about how they worked, drastically limited students’ 

opportunities to engage in doing science. By eliminating from her lesson activities where 

students developed their ideas by doing science, Vera showed that she did not think that 

students needed to do science to learn new scientific ideas. 

Mediators of Vera’s sense-making. In the methods course, Vera had been 

exposed to the ideas that students need a lot of experiences to identify patterns and build 

explanations. Vera had also watched videos of classroom instruction where teachers 

instantiated these principles and had participated in various science lessons where the 

science methods course instructor had guided preservice teachers in multiple experiences 

with phenomena and identifying patterns from their experiences to build explanations. In 

these lessons, Vera and her peers had shared and discussed many ideas throughout the 

lesson to develop their understandings. The fact that in planning her lesson Vera was at 

least thinking of engaging students in sharing ideas about their models and discussing 

possible solutions suggests that Vera thought that doing science and working with ideas 

were important to learning science. These intentions align well with Vera’s experiences 

both in the methods course and in her mentor’s classroom. 
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However, the ways in which Vera tried to incorporate these ideas did not always 

align well with the ideas of the methods course and did not have the intended effect. For 

example, the initial chart activity came prior to students having any experiences with 

modifying the go-carts. This made it difficult for them to contribute with ideas about 

problems that they could not anticipate and to find any patterns. Although students were 

able to identify the sources of problems that they had encountered in building their initial 

go-carts, these ideas did not help them think of ways to make their carts self-propelled 

because they addressed a different problem. Further, when the class revisited the chart at 

the end of the lesson, students had already built the go-carts using the idea Vera had 

provided them. Thus, students did not have the opportunity to explore or try out each 

other’s ideas to find a solution.  

In examining Vera’s use of students’ ideas in relation to engaging them in doing 

science, it is important to note that during the planning of Vera’s lesson, Ulysses 

countered the principles and frameworks of the methods course by suggesting that Vera 

eliminate the visits to other groups and that her students might not need to compare the 

different go-carts if there wasn’t enough time left. Similarly, in debriefing Vera’s lesson, 

Ulysses praised Vera for eliciting students’ responses all the time, “[because], when you 

do that, you make sure everybody was tuned in,” showing that he was thinking about 

student ideas primarily as a management tool, rather than in connection to students doing 

science and developing their ideas. In addition, he praised Vera for helping students by 

showing her model “because lots of kids weren’t getting it and you have to show it.” He 

also emphasized that “going from group to group, [to show the model], was better than 

[to show it to] the whole class, which you have noticed with this group, the whole group 
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stuff, they struggle with it.” In choosing to emphasize the fact that Vera had successfully 

enabled students to build their go-carts and that in doing so she had successfully managed 

student interactions in learning about her ideas, Ulysses signaled that the means she used 

in her instruction to help her students learn were appropriate and effective ways of 

teaching science. He also showed that his focus in thinking about Vera’s teaching was not 

on how she elicited and used students’ ideas to engage them in scientific practices, but 

rather on ascertaining that Vera could help them arrive at a solution to the problem and 

ensuring that students were on task throughout the lesson. 

Developing scientific understandings. Teachers help students develop scientific 

understandings by guiding them to modify prior ideas and helping them make new 

connections. Next, I describe how Vera elicited and used students’ ideas in relation to 

helping her students develop scientific understandings in her science talk and in her 

science lesson, and how Ulysses mediated the meanings that she constructed. 

Science talk. In the course of her science talk, Vera brought up prior classroom 

experiences that she wanted students to consider and focus on to try and answer her 

question, including the dissection of the owl pellets, where students had put together the 

skeletons of rodents that owls prey on, and The Iceman story. In selecting these 

experiences, Vera tried to ensure that students would make the right connections and 

avoid getting sidetracked contemplating ideas that she thought were less relevant to the 

learning. When students offered a variety of ideas from their prior experiences outside the 

classroom, Vera did not build on these ideas, but instead asked students to consider her 

question “Why does the cheetah have spots?” and proceeded to ask students a series of 

questions that showed how scientists would use similar evidence to be able to answer her 
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question about the dinosaurs. For example, Vera asked what the purpose of the spots on 

the cheetah was, and when students brought up the idea that it camouflaged the cheetah 

while hunting, hiding it from its prey, Vera used their response to ask how they could 

learn about the cheetah’s feeding habits. When students offered the idea that teeth and the 

remnants of prey allowed scientists to know more about the appearance of the cheetah, 

Vera continued to guide students with questions until they came to the conclusion that by 

knowing what their prey had looked like and what environments the cheetah lived in, 

scientists could infer what colors cheetahs were, and that through similar methods they 

could do the same for dinosaurs.  

By asking a series of questions that elicited the ideas that she was looking for in 

connection with the cheetah example, Vera was able to select which students’ answers to 

take up and which to ignore, and to sequence these ideas in the order that she saw fit to 

ensure that they connected them correctly, so that by the end of the science talk, all the 

students had learned the right answer to her question about dinosaurs. In the process of 

helping students learn, Vera also resorted to introducing ideas for her students to 

consider, if students didn’t bring them up in answering her questions and she felt they 

were needed. By controlling which ideas and experiences students were to consider and 

which connections they were to make, Vera ensured that students developed the scientific 

understandings that she had in mind.   

Science lesson. The lesson on go-carts that Vera taught later in the semester 

further illustrates how Vera viewed students’ ideas in relation to helping them develop 

scientific understandings. As students worked in groups to modify their vehicles and 
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make them self-propelled, Vera visited groups and tried to guide students to come up 

with a solution:  

“So what do we have going? Is it [the go-cart] moving by itself? [Continues 

talking] Now, think about the materials that you have. This cart is moving when 

you push it, but it needs to be able to propel itself on its own. What materials do 

we have that can snap it forward?” (Vera, Science Lesson). 

By asking students to look at the materials they had and to think about which ones 

they could use to snap the cart forward, Vera prompted students to use the rubber bands 

for a specific purpose she had in mind, since no other materials could snap. Vera helped 

all groups in similar fashion, replacing the words “snap it forward” with “slingshot” and 

sometimes mimicking stretching an imaginary rubber band and then letting it go, as a hint 

to students on how to use it. Vera’s actions show that she was trying to guide students to 

a specific type of solution to build the self-propelled go-cart. This solution involved using 

a rubber band that was stretched and would make the go-cart move when released. As in 

the science talk, Vera tried to guide students to one particular set of ideas and solutions, 

evidencing a product orientation toward learning. When students did not know what to do 

with Vera’s suggestions, Vera went to each group, showed the model she had built of a 

self-propelled mechanism, and encouraged students to abandon their own ideas and 

replace them with the idea presented in the model she had shown.  

Vera’s decision to show the model, along with the ways Vera supported students 

in thinking about using the rubber bands in their go-carts, suggests that her focus was not 

on supporting students in exploring a variety of ideas in connection to the problem and in 

working together to make sense of them, but in replacing incorrect ideas with a particular 
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idea that worked. Vera’s science talk and lesson enactment show that, in her mind, her 

job as the teacher was to decide which ideas students should pay attention to and which 

connections they should make to get the right answers. From Vera’s perspective, the only 

student ideas that were valuable resources for learning were the ones that supported the 

right connections and the right answers. The others were to be ignored or replaced with 

the right ideas. If students did not bring up the right ideas, it was the teacher’s 

responsibility to make them available to students by telling or showing them.  

Mediators of Vera’s sense-making. Ulysses made a series of moves that 

supported Vera’s thinking about student ideas in the context of developing student 

understandings. For example, during the planning of the science talk, Ulysses suggested 

that Vera use the question, “How do scientists know what color dinosaurs were?” in her 

talk because it “connected to what they had been learning.” By suggesting that the 

science talk should be connected to classroom instruction, Ulysses reinforced the idea 

that Vera had encountered in the methods course about student ideas and experiences 

being valuable resources for learning. However, in doing so he also constrained the 

intended purpose of the talk, because he primarily focused Vera on finding out how 

students were thinking about dinosaurs in relation to classroom experiences they had had. 

For example, Ulysses suggested that Vera use The Iceman story as a context for students 

to think about how scientists might know what color dinosaurs were and to “just see what 

kids have to say about that.” Although Ulysses encouraged Vera to learn about students’ 

ideas, the fact that he mentioned students’ ideas in connection to this specific context 

indicates that Ulysses also was looking for particular ideas and connections in his 
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students’ contributions, rather than just using the science talk as an opportunity to find 

out what ideas and experiences students might bring up.  

Ulysses also offered specific examples of connections that he thought students 

might make between The Iceman story and how scientists knew about the color of 

dinosaurs. For example, he told Vera that in the story “scientists dig bones from the 

ground, so they are looking at bones to figure out what people look like,” to show Vera 

how the experiences in the story related to both to her science talk question and to the 

owl pellet activity, where students had examined the bones found in it to reconstruct 

various skeletons of owls’ prey. By suggesting a science talk topic that connected to the 

curriculum in his classroom and by offering examples of specific connections and 

specific ideas that he hoped students would make, Ulysses supported Vera in building on 

specific ideas from specific experiences to help students arrive at specific understandings 

about how scientists knew what color dinosaurs were.  

Another example of how Ulysses’ supported Vera in using specific ideas to 

develop specific understandings about dinosaurs is illustrated in his response to Vera’s 

question about whether she should give students the definition of what an anthropologist 

was. Although initially Ulysses told Vera that he expected some kids to know this, he 

later suggested that Vera should “have a kid-friendly definition ready in case students 

could not come up with one on their own.” The fact that Ulysses thought that Vera should 

have a definition ready further suggests that he did not think students would have all the 

ideas they would need to answer the science talk question. By telling Vera to be ready to 

define for students what an anthropologist was, and by telling her which question to use 

in her science talk, Ulysses emphasized to Vera that it was the teacher’s role to decide 
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which ideas students should think about and to ensure that certain ideas were available to 

them. Through his comments, Ulysses positioned the teacher as someone who needed to 

exert a considerable degree of control over what experiences and ideas students would 

consider to ensure that they made the right connections and arrived at the desired 

conclusions.  

Both in the science talk and in her lesson, Vera noticeably focused on helping her 

students arrive at right understandings or solutions and drew on the students’ ideas only 

to the extent that they helped her show them the right connections. When her students’ 

ideas did not match what Vera had in mind, she approached them as obstacles to learning 

that needed to be replaced, not as seeds for learning. When necessary, Vera relied on 

transmission of the right ideas, either by showing a model to follow or by selecting the 

right students to talk, to ensure that students arrived at the desired ideas or products. 

When Ulysses praised Vera for helping her students come up with a solution for their go-

carts using the rubber bands, a solution which involved students abandoning their own 

ideas after she showed them her model of an appropriate solution to the problem they 

were working on, he further supported her continued reliance on telling and on correcting 

student ideas to ensure that they generated the products Vera had in mind. 

Vera’s science talk and lesson enactment show that she thought of some student 

ideas as potential resources for student learning. However, she thought it was the 

responsibility of the teacher to find and use certain ideas that would help students develop 

correct scientific understandings. In this way, Vera’s ideas contrasted with ideas from the 

methods course that all student ideas are resources for learning and that teachers should 

elicit and build on student ideas and support students in the processes of science learning. 
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Vera’s ideas thus seemed to be more closely aligned with Ulysses’ ideas, reflecting his 

guidance. 

Chapter Summary 

Vera’s practices in planning and leading her assignments indicated that the 

meanings she constructed about student ideas aligned more closely with Ulysses’ own 

views than with those of the methods course, even though she often drew on ideas from 

the methods course. For example, in both her assignments, Vera elicited her students’ 

ideas and explained that she did this because she considered them important resources for 

learning. Yet the ways in which she used student ideas often countered the concepts she 

had been introduced to in the methods course. For example, in thinking about eliciting 

and using student ideas in relation to understanding students as learners, Vera only 

explored ideas and experiences that she thought might be relevant and ignored other 

experiences that students brought up. This meant students worked with the ideas Vera 

selected, not necessarily the ones that made sense to them, and that many students’ 

questions and ideas were not explored. 

In regard to organizing instruction, Vera’s lesson and planning conversations with 

her mentor showed that in modifying the introductory activity in her lesson and in 

including the chart activity she was trying to elicit and use student ideas to support them 

in developing their ideas, something that the methods course instructor emphasized. 

However, Ulysses’ comments sometimes had a different effect, apparently leading Vera 

to view her students’ ideas less as resources that she could build on than as obstacles she 

needed to help students replace in order to build scientific understandings. Similarly, in 

alignment with Ulysses’ comments, Vera removed from her lesson the opportunities for 
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students to engage in doing science by exploring different ideas and discussing the 

models of other groups to improve their go-carts. By focusing on telling students what 

was wrong with their ideas and which ideas they should focus on, and by removing 

activities wherein students could further explore ideas, Vera indicated that she did not 

really view working with ideas as part of doing science. In contrast to what she had been 

taught in the methods course, Vera seemed to think of student ideas not as resources for 

learning that students could use to make new connections and to learn, but rather as 

obstacles that needed to be removed and replaced with the right ideas or as tools for 

instruction that the teacher could manipulate to keep students interested in learning, to 

ensure participation in lesson activities, and to maintain a positive classroom 

environment.  

Vera’s actions encapsulate specific meanings about the role of student ideas in 

learning which I define as a product-oriented perspective on learning. From this 

perspective, the purpose of instruction is to ensure that students generate products or 

attain the right understandings by replacing their incorrect ideas with the correct ideas. 

From this perspective, only some of the students’ experiences and ideas are valuable to 

the learning process, i.e., those which are congruent with the ways the teacher thinks 

about the goals of the lesson. The teacher dictates what students do, how they think, and 

what connections they must make. Thus, instruction is focused on determining what 

knowledge and experiences students lack and providing them with the ideas and 

resources they need in order to make the right connections that will lead to the right 

understandings. When students do not bring up the right ideas or connections 

independently, the teacher is responsible for introducing these ideas by directly 
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transmitting them to students or by using students in the class who already have these 

ideas to transmit them to their peers. Vera’s actions also denote the connection between 

the goals she adopted for student learning, centered on acquiring the right ideas and 

generating the right product, and the ways she elicited and used student ideas to control 

participation and student thinking during instruction. In this sense, the goals for student 

learning were inextricable from her perspective on learning, which emphasized the 

transmission of knowledge as a way of learning and reflected a view of scientific 

knowledge as a finalized product.  
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Chapter Six 

Discussion and Conclusions 

Overview 

I begin this chapter with a comparison of Vera’s and Colleen’s perspectives and 

goals, followed by a description of their mentor teachers’ goals and perspectives and the 

mechanisms by which the mentor teachers influenced the preservice teachers’ meanings 

and practices with regard to eliciting and using student ideas in instruction, e.g., by 

modeling the use of student ideas in instruction, selecting the nature and foci of 

conversations about instruction, and modeling the use of preservice teachers’ ideas in 

their conversations about instruction. I then report on the contributions and conclusions 

of this study and end the chapter with a discussion of the limitations of my study and 

suggestions for future research. 

Comparison of Preservice Teachers’ Perspectives and Goals 

The perspectives and goals that preservice teachers came to adopt about learning 

mediated not only the ways that they came to make sense of students’ ideas and how they 

used them in the context of instruction, but also their understanding of the purposes of 

instruction, their roles as teachers, and their students’ roles as learners. While Vera 

understood the purpose of assignments, her role, and that of her students through a lens of 

traditional classroom discourse (Lemke, 1990), Colleen conceptualized instruction as a 

way to construct meaning by gaining access to and working with various ideas. Not 

surprisingly, Vera’s and Colleen’s goals were closely tied to their perspectives on 

learning. While Vera’s goal was to lead students to specific targeted understandings and 

replace incomplete or incorrect ideas, Colleen’s goal for student learning was for her 
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students to learn to use their ideas to make sense of scientific ideas. Given the differences 

in their goals and perspectives, it is not surprising that while Vera was very reluctant to 

let her students consider different ideas and experience uncertainty and failure because 

she viewed it as disorienting, Colleen encouraged her students to engage in the 

exploration of multiple ideas and paths, viewing them as an essential part of learning.  

Contributing Factors and Mechanisms in Preservice Teacher Sense-Making 

In my analysis of how mentor teachers influenced preservice teachers’ developing 

meanings and practices about eliciting and using student ideas, I distinguish between 

factors and mechanisms. Factors refer to specific aspects of mentor teachers’ ways of 

thinking that influence preservice teachers’ developing meanings and practices. 

Mechanisms refer to the types of actions through which mentor teachers expressed these 

ways of thinking to preservice teachers. Two main factors were revealed by the analysis 

of the data as influencing the meanings preservice teachers constructed about eliciting 

and using students’ ideas: the mentors’ perspectives on learning and their goals for 

student and preservice teacher learning. These two factors were expressed through the 

following mechanisms of support that mentor teachers used with their preservice 

teachers: the models mentor teachers provided for using students’ ideas in their teaching 

practice, the foci of their comments about instruction, and the ways they worked with 

preservice teachers’ ideas in their conversations about science instruction. In the next 

section, I describe the mechanisms these preservice teachers’ mentors used in preservice 

teacher support. 

Mentor teacher models of eliciting and using student ideas in their classroom 

practice. The perspectives and goals that mentor teachers enacted while eliciting and 
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using students’ ideas in their instructions closely matched those of their preservice 

teachers. During instruction, Ulysses’ actions revealed a product-oriented perspective and 

goals for student learning that were very similar to Vera’s. For example, he focused on 

ensuring that students would be on task and follow his instructions during the lesson 

because he felt that in order to acquire the targeted understandings, students needed to 

follow a pre-determined path. Because he apparently did not really think of students’ 

ideas as building blocks for learning, in his science teaching he rarely elicited students’ 

initial ideas about the topic of the lesson prior to engaging them in the exploratory lesson 

activities, focusing instead on giving students instructions on what to do and learn about 

and introducing vocabulary that students needed to learn. During group work, Ulysses 

visited groups and asked students questions to ensure they were on task and to assess 

whether or not they were achieving his goals; he also selected students who had attained 

his learning goals to later present their work to the class. Although Ulysses’ lessons 

usually included a whole group discussion after exploration, the purpose of the discussion 

was to help students who had not yet made the right connections by having students who 

had attained Ulysses’ goals show the rest of the class how they had arrived at the right 

answers. As Vera did in her lesson, Ulysses tended to emphasize only those student ideas 

he felt were “good.” Thus, if students spontaneously offered ideas from outside the 

classroom throughout the lessons, Ulysses would only build on particular contributions 

that he felt were relevant to the points he was trying to make. 

Vicky’s perspective and goals for student learning and her use of student ideas in 

her lesson also closely matched those of her preservice teacher, Colleen. For example, 

Vicky identified helping students learn to think about what they are doing and saying and 
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being able “to explain why they thought the way they did” based on scientific evidence as 

a learning goal for her students. Because of this, she took special care to engage students 

in doing science in ways that were scientifically valid, such as in conducting rigorous 

observations, and to support discussion of a variety of ideas to develop scientifically valid 

understandings. Although in drawing from students’ prior experiences Vicky focused 

primarily on eliciting ideas that came from classroom experiences, when students brought 

up experiences from outside the classroom she encouraged them to think about how these 

experiences might connect to the lesson and encouraged the rest of the class to use, 

explore, and respond to all the different ideas students brought up in the course of the 

lesson. Rather than dismissing students’ ideas that were incomplete or incorrect, Vicky 

took care to help students explore multiple ways of making sense of their experiences and 

to provide them with more experiences that allowed them to decide what connections 

were valid interpretations of the phenomena they were studying. In working toward this 

goal, Vicky probed student thinking and used tools for communication, such as the class 

science journal, that enabled students to analyze, represent, and use a variety of ideas. 

She also engaged in rigorous scientific work to make sense of natural phenomena, despite 

her kindergarten students’ young age, limited vocabulary, and limited reading and writing 

skills.  

Taken together, the models that mentor teachers provided their preservice 

teachers for eliciting and using students’ ideas in instruction appeared to be grounded in 

the perspectives and goals that they held as individuals. These models bore a striking 

resemblance to the meanings and practices that preservice teachers came to adopt. The 

tight alignment between preservice teachers’ and their mentor teachers’ practices and 
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meanings underscores the importance that preservice teachers attributed to field 

placement classroom experiences in learning to teach science. This may also help explain 

why the lack of coherence between learning-to-teach contexts makes it difficult for 

preservice teachers to integrate theoretical principles in science instruction 

(Anagnostopoulos et al., 2007; Feiman-Nemser & Buchmann, 1985; Gunckel, 2013). If 

mentors’ perspectives are not aligned with those of the science methods course, 

preservice teachers are less likely to find support for using what they learned in the 

course in actual classroom contexts, to see them enacted in instruction, and to learn how 

student ideas can be leveraged as building blocks for learning in science (Davis & 

Smithey, 2009; Larkin, 2012, Meyer, 2004). 

Foci in mentor teachers’ conversations with preservice teachers. Mentor 

teachers’ foci in their conversations with their preservice teachers were another 

mechanism by which mentor teachers brought their goals and perspectives on learning to 

bear in the preservice teachers’ development of meanings and practices about eliciting 

and using students’ ideas in instruction. In the case of Vera and Ulysses, Ulysses’ support 

of Vera in their conversations was limited to helping Vera plan instruction and providing 

her with feedback on her enactment. During the planning of her assignments, Ulysses 

tended to focus his comments on helping Vera think about how to manage student 

behavior and on organizing the lesson activities to ensure that she would have time to 

finish her lesson and lead students to the targeted goals. Similarly, in their debriefing 

conversations, Ulysses tended to emphasize what Vera had done well to accomplish these 

specific goals and what she needed to work on. In particular, he tended to comment on 

whether or not Vera had been able to control students’ behaviors and on whether or not 
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she had succeeded in replacing students’ incomplete or wrong ideas with the correct 

ideas. 

In the case of Colleen and Vicky, Vicky’s support extended beyond helping 

Colleen plan and analyze her instruction to also include helping her think about students’ 

ideas in relation to student learning in the context of Colleen’s observations of Vicky’s 

teaching. In their conversations about instruction, Vicky tended to focus Colleen’s 

attention on how students might be making sense of ideas and on how she could support 

this process. In doing so, she often brought up principles and frameworks that Colleen 

had learned in the methods course, helping Colleen see how they applied to classroom 

situations. For example, Vicky brought up students’ funds of knowledge and the value of 

having many experiences when talking about how a student had been able to come up 

with the explanation of why a cotton ball had sunk when placed in water. In helping 

Colleen plan and analyze her lesson, she reinforced these principles again by 

emphasizing how the variety of experiences that Colleen was thinking about providing 

would support students in developing their ideas and by noting how the funds of 

knowledge that different students brought had helped everyone to make useful 

connections. By focusing on how students’ ideas and experiences related to their 

understanding of concepts and by using the principles and frameworks in the context of 

authentic classroom situations, Vicky supported Colleen in building understandings about 

eliciting and using student ideas that integrated experiences from both learning-to-teach 

contexts. 

The analysis of the foci that mentor teachers chose in talking to their preservice 

teachers about practice revealed the goals they had for their students and what they felt 
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preservice teachers should focus on in learning to teach. The degree of alignment 

between mentor teachers’ goals and perspectives and those of the methods course 

influenced the extent to which mentor teachers referred to science methods course 

principles and frameworks in talking to their preservice teachers about science instruction 

and students’ ideas. Without coherence between learning-to-teach contexts, it is unlikely 

that theoretical principles and high-leverage practices, such as eliciting and using student 

ideas, will be a focus in conversations about instruction or be applied to interpret 

classroom situations, making it difficult for preservice teachers to experience their 

relevance and value to classroom instruction (Gunckel, 2013; Mikeska et al, 2009; 

Thompson et al, 2013).  

Mentor teachers’ models of eliciting and using student ideas in their 

conversations with preservice teachers. In his conversations with Vera, Ulysses rarely 

elicited Vera’s ideas or questions about how students had been thinking or probed her 

thinking about her instructional decisions or classroom situations. If Vera brought up an 

idea related to the principles and frameworks that she had been studying in the science 

methods course and tried to relate these principles to the practice of eliciting and using 

students’ ideas in her lesson, Ulysses tended to dismiss it or to counter the perspectives of 

the methods course, as illustrated when, during the planning of Vera’s lesson, she asked 

Ulysses whether the instructions on the curriculum lesson in which students compared 

their initial ideas to their final ideas were part of the “Reflect or Apply” stages of I-AIM. 

After dismissing Vera’s question, Ulysses proceeded to tell her what she could do to 

assess students’ learning, demonstrating that his focus was on telling Vera what she 

needed to do and pay attention to, and also on providing explicit instructions for what she 
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should say to students and how she should interact. In this behavior, much as he did with 

his students, he relied on transmitting the right ideas as a way to support Vera’s learning. 

Ulysses did not often share with Vera his rationale for his suggestions or comments, and 

he almost never brought up principles or frameworks from the methods course in 

connection to Vera’s instruction.  

In contrast, in modeling her use of students’ ideas in her conversations with 

Colleen, Vicky tended to elicit and probe Colleen’s ideas before offering her own ideas 

about instruction. When helping Colleen think about a particular situation differently, 

Vicky often built on Colleen’s ideas or worked with her to find alternative contexts for 

her to use her ideas, as exemplified in their discussion about how to use the color cards 

Colleen was planning on using for her science talk. When Vicky shared her ideas about a 

classroom situation or a way to approach a particular lesson activity, she offered her 

thinking as another set of ideas for Colleen to consider and explore and encouraged 

Colleen to make decisions that were grounded in the principles and frameworks she was 

learning in the methods course, which Vicky frequently referred to in sharing with 

Colleen the rationale for her thinking.  

Perhaps the most striking difference between the ways that Ulysses and Vicky 

talked to their preservice teachers was that in his conversations with Vera, as in his 

classroom instruction, Ulysses always evoked an image of himself as the expert and sole 

owner of meanings about how students learned, what the goals for learning were, and 

what role students’ ideas played. Although initially Vera tried to bring up ideas that 

aligned with the principles and frameworks she had been introduced to in the methods 

course, Ulysses positioned Vera as the recipient of his meanings. This meant that there 
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were few opportunities for Vera to integrate and make sense of these ideas in the context 

of her own classroom instruction and her experiences in the field placement classroom. 

She came to rely on Ulysses to interpret classroom situations and make appropriate 

decisions about instruction.  

Vicky, on the other hand, tended to see Colleen as a valuable contributor to the 

meanings they constructed. She encouraged Colleen, both in analysis of classroom 

situations and in decision-making, to employ a variety of resources, including not only 

Vicky’s and Colleen’s different experiences and resources but also the principles and 

frameworks of the methods course regarding the construction of meaning about eliciting 

and using students’ ideas in instruction. In letting Colleen decide whether to use the 

curriculum lesson worksheets or the class journal in her lesson, and in incorporating 

Colleen’s color cards in a subsequent lesson after the science talk, Vicky did not position 

herself as the expert and owner of meanings, but as a co-constructor of meanings. She 

paid attention to Colleen’s ideas and engaged with her in the exploration of different 

interpretations of classroom situations and meanings, without forcing Colleen to identify 

with ideas and enact practices that did not make sense to her.  

As Richter et al. (2013) point out, transmissive approaches to mentoring support 

the development of transmissive approaches and increase transmissive beliefs in novice 

teachers, while constructivist approaches to mentoring supported the development of 

feelings of competence and well-being. However, their definition of competence does not 

involve the examination of specific practices and meanings, nor does it shed light on why 

or how these approaches influence preservice teacher learning. My study suggests that 

the ways in which mentor teachers use preservice teachers’ own ideas to help them think 
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about student ideas in the context of instruction match the ways in which they use their 

students’ ideas in classroom instruction and the goals they have for their students. For 

example, in his classroom, Ulysses focused on ensuring that students would be able to 

acquire the targeted ideas or generate the right products and seemed to think of students’ 

ideas less as resources for learning than as something incorrect that he needed to fix. 

Similarly, in working with Vera, Ulysses was primarily concerned with helping Vera 

learn to ensure that “students were participating and on task, and were accomplishing 

what they needed to accomplish content wise.” He wanted her to “encounter problems” 

and “think on her feet, and be flexible dealing with students to help them stay focused,” 

and in that respect he did support Vera in using students’ ideas, but his primary focus was 

to “ensure student engagement and hold them accountable” and to assess whether 

students had arrived at the right conclusions.  

Vicky, however, believed that “thinking and reflecting” were important ways by 

which Colleen and her students would learn, so she probed and listened to Colleen’s 

ideas during her conversations and supported Colleen in learning to work with her 

students “without stamping out the excitement,” and in focusing on “what kids were 

doing and saying, and how she could build on that, so her lessons were about science and 

not just about management.” Vicky also wanted Colleen to learn to draw upon “what kids 

know, their experiences, and where they are at” and “to help students think about what 

they were doing,” so she enacted these practices, thus helping Colleen think through her 

initial interpretations of classroom situations and use the principles and frameworks that 

she had learned in the methods course to think about instruction and to use students’ 

ideas in ways that promoted deep understandings of scientific ideas. These results offer 
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another explanation of why the lack of coherence between learning-to-teach 

environments makes it difficult for preservice teachers to learn to teach science in a 

reform-oriented and research-based fashion that uses student ideas as resources for 

learning. In light of the situative nature of learning (J.S. Brown et al., 1989; Bruner, 

1990; Lave & Wenger, 1991), if preservice teachers do not experience learning 

environments where their ideas are valued and where they are able to participate in 

teaching activities as legitimate participants, it is unlikely that they will offer these 

opportunities to their students and see their ideas as resources for learning, rather than as 

obstacles.  

Contributions 

The analysis of the two preservice teacher-mentor teacher pairs in this study 

marks an attempt to better understand the meanings that preservice teachers construct 

about the practice of eliciting and using student ideas while learning to teach in two 

different settings, the science methods course and the field placement classroom. As part 

of this endeavor, I sought to shed light on the mechanisms and mediating factors that 

influence the construction of these meanings. A wide body of literature shows that 

mentors play essential roles as role models and in providing instructional and emotional 

support for preservice and beginning teachers (Luft & Cox, 2001; Appleton, 2008; 

Richter et al., 2013). However, there is a gap in the literature when it comes to how 

mentoring practices shape beginning teachers’ practices and reasoning about instruction. 

This gap in understanding is due to the lack of studies examining preservice teacher 

practice and meanings in light of mentoring interactions and practices (Wang et al., 2008; 

Richter et al., 2013). I was particularly interested in examining what meanings and 
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practices preservice teachers constructed, with the help of their mentor teachers, in 

eliciting and using student ideas. To this end, I sought to identify not only the meanings 

and practices that preservice teachers developed, but also the factors and mechanisms by 

which their mentor teachers influenced the process of sense-making. Next, I describe the 

four major contributions of this study to the current understanding of the influence of 

mentor teachers on preservice teachers’ learning to elicit and use student ideas across 

different contexts. 

Mentor teacher influence on preservice teachers’ meanings and practices 

regarding eliciting and using student ideas. Earlier research on preservice teachers’ 

views and uses of students’ ideas showed that preservice teachers used students’ ideas for 

many purposes, but rarely as building blocks for learning (Davis & Smithey, 2009; 

Larkin, 2012; Meyer, 2004). My results show that the preservice teachers in this study 

viewed and used student ideas in similar ways to those described in the literature. In 

addition, they also suggest that there may be a relationship between the development of 

particular views and practices regarding student ideas among preservice teachers and 

mentor teachers’ perspectives on learning and goals for student learning. For example, 

Vera viewed only some of her students’ ideas as relevant to learning and ignored or tried 

to replace students’ incorrect ideas with the correct ones, and she used student ideas as 

evidence of content coverage and to prime student interest in the lesson. Colleen, 

however, viewed all student ideas as valuable and used them as building blocks for 

learning. While Vera’s use of student ideas aligned with a product-oriented perspective on 

learning and goals for student learning that emphasized the acquisition of facts, Colleen’s 
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use of student ideas reflected a process-oriented perspective on learning and goals for 

student learning that emphasized learning to make sense of scientific ideas.  

My results also point to alignment between preservice teachers’ perspectives and 

the practices they adopted. Although the literature has suggested that beginning teacher 

beliefs and practices are often not aligned (Crawford, 2007; Luft, 2001; Luft et al., 2003; 

Simmons et al., 1999), my results suggest that in the case of the preservice teachers in 

this study greater coherence was achieved. My findings support other research on 

qualitative aspects of teacher preparation and induction programs, which have shown that 

providing students with tools and tasks that focus on ambitious science teaching and 

support students in using high-leverage practices contributed to narrowing the gap 

between beginning teachers’ beliefs and practices (Luft 2009; Thompson et al, 2013). 

Alignment between preservice teacher and mentor teacher meanings and 

practices. Preservice teachers’ practices and meanings regarding student ideas closely 

matched those of their mentors. In examining the mechanisms of meaning construction, I 

found that the preservice teachers in this study did not evaluate the fit of new practices to 

theory on their own, but needed their mentors to help them construct personal meanings 

in classroom settings. For example, in planning her lesson, Vera first framed classroom 

situations from a methods course perspective, but later adopted her mentor teacher’s 

suggestions and perspective in her lesson. Similarly, Colleen also needed her mentor’s 

help to reframe her thinking about her lesson. The results point to the influence of the 

mentor (Ingersoll & Strong, 2011) in preservice teacher learning. More importantly, they 

provide evidence that preservice teachers’ meanings and practices are not deeply rooted 

in any perspective at this stage of their development as teachers. Vera and Colleen were 
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easily influenced by their mentors’ perspectives, as illustrated by the swiftness with 

which they switched alignment with different perspectives on learning and teaching in the 

course of planning or reflecting on their instruction with their mentors. This suggests that 

although the influences of both their mentors and their methods course instructor are 

powerful (Nolen et al., 2009; Rozelle, 2010), they can be easily countered by subsequent 

influences and perspectives present in the learning-to-teach contexts. In the cases of 

Colleen and Vera, there were various instances in which the two preservice teachers 

showed similar perspectives towards students’ ideas in instruction at the start of 

conversations with their mentors, but ended up diverging in the meanings they adopted. 

For example, during the planning of their science talks, they both intended to teach 

students particular ideas about colors (Colleen) and dinosaurs (Vera) by eliciting students’ 

questions about particular experiences that they thought were important for students to 

think about, instead of allowing students to bring up the experiences they thought were 

relevant and then building on them. However, Vicky’s guidance supported Colleen’s use 

of the color cards in a different way than she had initially planned, with the result that 

Colleen used them to elicit a variety of students’ ideas. Ulysses also tried to guide Vera to 

explore her students’ ideas by encouraging her to do so. However, in specifying what 

classroom experiences Vera should draw from, he influenced her to elicit and use 

students’ ideas in ways that were similar to the ways he used students’ ideas in his own 

instruction, a way that was contrary to the intended goals of the science talk. Thus, while 

both Colleen and Vera initially approached using students’ ideas in similar ways in 

planning their science talks, the meanings and practices they constructed and adopted in 

their talks came to align closely with those of their mentors’. Similarly, while talking 
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about instruction earlier in the semester, both Vera and Colleen tended to focus on 

teachers’ actions and student behavior when talking about instruction. Vicky, however, 

consistently nudged Colleen to notice how students were thinking and consider how their 

thinking was linked to their experiences. Ulysses, on the other hand, helped Vera focus 

her attention on the teacher and on students’ behaviors. While it may be plausible to 

assume that Ulysses’ support may have reinforced perspectives that Vera held prior to 

entering his classroom, it is important to note that he only reinforced perspectives that 

were aligned with his own. These results suggest that although the perspectives that 

preservice teachers held at the start of the semester likely influenced the ways they 

initially thought of students’ ideas, these perspectives were reinforced only to the extent 

to which they were aligned with their mentors’ perspectives.  

From a situative perspective on learning, these results suggest that the pairing of 

mentor teachers and preservice teachers is not inconsequential in regard to preservice 

teacher learning and the classroom contexts in which preservice teachers learn to teach. 

For example, the kinds of goals mentor teachers had for student learning and the 

perspectives they adopted in thinking about student ideas were likely to be influenced by 

the grade level of their students and the performance expectations not just of the teacher, 

but of the school for different grade levels. Ulysses, as a fifth grade teacher, had a much 

greater focus on ensuring that students learned specific facts than on helping students 

learn to think scientifically about ideas and do science to make sense of scientific ideas. 

In contrast to Vicky’s kindergarten students, Ulysses’ fifth graders could bring many 

skills and experiences to their efforts to make sense of scientific ideas. In addition, in 
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Ulysses’ case, there were greater expectations in regard to the amount of content to be 

covered and students’ performance on tests and quizzes.  

In contrast, for Vicky’s kindergarten students, given their age, the focus was more 

on supporting them in learning basic skills and helping them learn to engage in processes, 

rather than ensuring they mastered a large number of complex scientific ideas. These 

contextual differences likely played a role in how the two mentors thought of student 

ideas in instruction, how they modeled the use of students’ ideas in instruction, and how 

they talked about them with their preservice teachers. Consequently, it is not surpising 

that the preservice teachers in this study, as was found in other studies, often identified 

with and adopted the practices and meanings of others, depending on the context in 

which they encountered them, without developing coherent personal meanings to guide 

their actions and their decisions (Jurow, Tracy, Hotchkiss, & Kirschner, 2012; Thompson 

et al., 2013). The fact that Colleen’s mentor teacher’s perspectives and practices were 

more closely aligned with those of the methods course than those of Vera’s mentor 

teacher, along with the fact that Colleen was better able integrate the experiences from 

the two learning-to-teach contexts, emphasizes the importance of alignment across 

learning-to-teach experiences in supporting preservice teachers in learning to use 

research-based principles to reason about their own classroom practice 

Influence of mentoring approaches on preservice teachers’ meanings and 

practices. My analysis showed that the ways mentor teachers modeled the use of 

preservice teachers’ ideas in their conversations influenced the extent to which preservice 

teachers had opportunities to negotiate different meanings and perspectives about student 

ideas in instruction and develop more coherent personal meanings. In particular, it 
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influenced whether or not they were able to integrate the principles and frameworks they 

had been exposed to in the methods course in developing meanings about eliciting and 

using students’ ideas in the context of classroom science instruction. For example, 

preservice teachers often compartmentalized theories about learning and teaching 

(Thompson et al, 2013), especially when mentor teachers focused on providing them with 

practical solutions and did not offer opportunities to explore different perspectives and 

theories in the context of practice. In contrast, when mentor teachers engaged with 

preservice teachers in conversations that drew from classroom experiences they had 

participated in and used them to challenge and probe preservice teacher’s perspectives in 

deciding on the fit of different theories to the practice, preservice teachers were more 

likely to develop more coherent meanings and practices and to integrate theories about 

learning and teaching.  

These results lend support to the benefits of mentoring approaches that connect 

theory to practice, support preservice teachers in examining their perspectives and 

reframing problems of practice, use the expertise of both the mentor and preservice 

teacher in the construction of meanings, and model quality science instruction (Feiman-

Nemser, 1998; Bradbury, 2010). They corroborate the findings of Richter et al. (2013), 

who found that mentoring based on collaborative inquiry and critical reflection was 

beneficial for beginning teachers’ motivation and well-being, and that “transmission-

oriented mentoring increased beginning teachers’ transmissive beliefs,” suggesting that 

“different mentoring approaches differently predict beginning teachers’ development” (p. 

174).  
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In addition, my results shed light on two mentor teacher constructs - their 

perspectives on learning and goals - as mediating preservice teachers sense-making, as 

well as on three different mentoring mechanisms through which mentor teachers 

influence preservice teachers’ construction of meanings and practices: modeling of 

classroom instruction, the nature of foci in conversations about classroom instruction, and 

the ways in which mentor teachers model the use of preservice teacher ideas during 

mentoring conversations. The results of this study are important because, while on one 

hand they suggest that the different perspectives present in different contexts play a role 

in the sense that preservice teachers construct, they also point to the importance of 

mentor teachers in shaping the process of sense-making. In particular, mentor teachers 

influence preservice teachers’ construction of meanings through the ways in which they 

position preservice teachers in mentoring conversations and provide opportunities for 

preservice teachers to draw on and connect a variety of experiences from different 

learning-to-teach contexts. 

Alignment between mentoring approaches and mentor classroom instruction. 

The results of this study indicate that the ways in which mentor teachers modeled the use 

of their preservice teacher’s ideas in helping them make sense of student ideas in 

instruction closely matched the ways that mentor teachers used their students’ ideas in 

classroom science instruction. This suggests that the ways in which mentor teachers use 

student ideas in instruction and preservice teachers’ ideas in the conversations they have 

about classroom instruction are inextricable from the perspectives and goals that mentor 

teachers have for their students and for preservice teachers’ learning. If practices 

encapsulate meanings, then it makes sense to propose that in the case of the mentor 



153 
 

teachers in this study, mentor teachers’ perspectives on learning and goals for learning 

were at the root of both mentor teachers’ classroom practices and their mentoring 

practices. These results not only suggest a more robust alignment between mentor 

teachers’ practices and meanings than has been observed in preservice teachers (Berliner, 

1986), but also provide support to the arguments made by other researchers, that in order 

to help beginning teachers learn the ways of thinking and acting associated with new 

kinds of teaching, they must be placed with mentors who are already reformers in their 

schools and classrooms, or collaborative contexts must be developed, where mentors and 

preservice teachers can explore new approaches together (Cochran-Smith, 1991; Feiman-

Nemser, 1996; Koballa, Kittleson, Bradbury, & Dias, 2010). 

Conclusions 

This research contributes to our understanding of how preservice teachers’ 

practices and meanings evolve while learning to teach in multiple contexts. The results 

highlight the situated nature of preservice teachers’ learning and contribute with rich, 

empirical evidence to the understanding of the role of mentors in supporting preservice 

teachers in constructing meanings as they learn to teach in different contexts. The 

elements of preservice teachers’ and mentor teachers’ perspectives and goals on learning 

described here encapsulate meanings for thinking about students’ ideas in instruction that 

go beyond individuals to account for the influence of different models of practice and 

participation present in teaching communities in shaping preservice teachers’ sense-

making and practices.  

In addition, this research expands on the findings about preservice teachers’ views 

on and uses of students’ ideas in science instruction to account for how these practices 
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are grounded in the personal meanings that preservice teachers develop, with the help of 

others, while learning to teach in two different contexts. For example, my results show 

that when mentors’ perspectives and goals align with the principles and frameworks of 

the science methods course, preservice teachers are more likely to integrate them in the 

meanings they construct and use in thinking about eliciting and using student ideas in 

instruction because they are modeled in classroom instruction and in mentoring. 

Conversely, when mentors’ perspectives and goals do not align with the principles and 

frameworks of the science methods course, preservice teachers have fewer opportunities 

to see them enacted in classroom instruction and in mentoring. Thus, they are less likely 

to incorporate them into the meanings they construct for thinking about classroom 

instruction and into their teaching practices.  

The perspectives and goals described in this study, as well as the approaches for 

supporting preservice teacher development through models of instruction and models of 

interaction between full members of the teaching community and newcomers, are likely 

to be found within any learning-to-teach contexts. They are also likely to reflect the 

conditions in which preservice teachers learn to think about science teaching and learning 

in broad terms, beyond just learning to elicit and use students’ ideas. For example, my 

results showed how preservice teachers who had initially made sense of student ideas in 

the context of the science talk in similar ways came to adopt different practices and 

meanings under the guidance of their mentors. They also showed how mentor teachers’ 

goals and perspectives influenced their use of students’ ideas in instruction and in 

mentoring. Addressing Crawford’s (2007) call for the need to better understand the 

influence of context in preservice teacher learning, I suggest that in addition to mentor 
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teachers’ goals and perspectives for learning and the ways they mentor preservice 

teachers, there may be other contextual factors, such as the perspectives that preservice 

teachers held at the start of the semester, that influence the negotiation of meanings. I 

mentioned above how the expectations for student academic performance for different 

grade levels present at schools may have contributed to the perspectives and goals for 

student learning that the mentor teachers in this study shared with preservice teachers and 

the ways they mentored them. Taken together, a variety of contextual factors can help 

researchers and teacher educators examine the development of meanings and practices 

among preservice teachers within frameworks of participation in teaching communities, 

where the roles and positions that preservice teachers and mentors assume simultaneously 

relate to the perspectives and goals they bring with them and shape the meanings and 

practices that preservice teachers adopt in science instruction.  

Limitations and Future Research 

This study has several research limitations in addition to the methodological 

limitations described in Chapter 3. First, given the situated nature of preservice teacher 

sense-making, it is important to note that the present study did not examine all the 

conditions and factors that are known to influence preservice teacher sense-making. In 

particular, I did not examine the influence of preservice teachers’ prior experiences on the 

construction of meanings. I also did not examine the influences that larger social 

structures present in the schools and university programs likely had in shaping the 

perspectives and practices of the participants of the study. While my study focused 

mainly on the role of mentoring as a source for preservice teacher learning, it is important 

to bear in mind that the mentoring I examined was likely influenced by the kinds of 
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assignments given in the methods course as well as the experiences provided to mentors 

and preservice teachers in the context of Beyond Bridging. These influences were not 

examined. In addition, the findings of this study raise several specific questions that 

warrant the attention of future research.  

Second, while my results show an alignment between the meanings and practices 

preservice teachers adopted regarding student ideas, the question remains whether this 

was due to the characteristics of the program, the influence of the mentors, or both. If the 

latter scenario is confirmed, there is a need to assess the relative importance of these 

components in influencing the alignment between preservice teachers’ meanings and 

practices and to further understand the mechanisms by which they interact.  

Third, while preservice teachers’ perspectives and practices closely matched those 

of their mentors, it is still unclear whether this was solely due to the approaches that 

mentor teachers used in supporting preservice teacher learning or whether other factors 

also exerted influence. Questions remain as to the relative importance of the mentoring 

approaches used versus the degree of alignment between methods course and mentor 

teachers’ perspectives in shaping preservice teachers’ perspectives and practices. 

Although the results seem to suggest that both of these factors play a role in the meanings 

and practices that preservice teachers construct, we need to better understand the 

dynamics of mentoring relationships and their effects on preservice teacher learning.  

Fourth, in this study I identified two factors, mentor teachers’ goals and 

perspectives, as mediators of preservice teachers’ sense-making about student ideas in 

instruction. However, additional factors beyond process- or product-oriented perspectives 

of learning may influence preservice teacher learning and mentor teacher practices and 
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meanings in very different ways. There may also be other mechanisms through which 

mentor teachers support preservice teacher learning, depending on the characteristics and 

conditions present in different learning-to-teach contexts warranting further study. The 

focus on the practice of eliciting and using student ideas could also be expanded to 

include other high-leverage practices.  

Fifth, the results from my study warrant the need for further study of the factors 

and mechanisms identified here for modeling mentor-preservice teacher interactions and 

predicting preservice teacher learning. There is a need to examine whether these factors 

and mechanisms will adequately explain how preservice teachers construct meanings and 

practices regarding eliciting and using student ideas while learning to teach in a variety of 

conditions. Being able to better understand preservice teacher learning across different 

learning-to-teach contexts will enable researchers and educators to design more effective 

learning environments and improve teacher preparation.  
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APPENDIX A 

First Preservice Teacher Interview Protocol 

You have been in the classroom for 8 weeks already and have watched your teacher teach 

a FOSS unit in science. 

1. Before you entered your mentor’s classroom, how did you imagine yourself 

teaching science? 

 

2. How did you imagine your students? 

 

3. Tell me what you have learned so far about your students. 

Possible probes: 

 Can you think of a time when you found what a student said or did to be 

interesting/surprising? What happened? 

 Where do those ideas and experiences come from? 

 How did you learn about them? 

 Why do you think students were bringing those ideas/experiences up? 

 How do the things that you have been learning about students and about student 

ideas compare to your initial vision of science teaching? 

 

4. What have you learned from your mentor or from your students about how 

students learn science? 

Possible probes: 

 Can you think of an interaction with your students or your mentor that made you 

rethink how your students learn science? What happened? 

You are now working with your mentor on planning your science lesson. 

5. Tell me about your lesson planning. What lesson are you teaching? Possible 

Probes: 

 What do you want your students to learn? 

 What is the driving question of your lesson? How did you come up with it? 

 What answers do you think your students will have? Why? 

 What ideas/experiences do you expect your students to bring to this lesson? 

 Where do you think they come from? 

 What will you do with them? 
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Second Preservice Teacher Interview Protocol 

You have been in the classroom for 8 weeks already and have watched your teacher teach 

a FOSS unit in science. 

1. Before you entered your mentor’s classroom, how did you imagine yourself 

teaching science? 

 

2. How did you imagine your students? 

 

3. Tell me what you have learned so far about your students. 

Possible probes: 

 Can you think of a time when you found what a student said or did to be 

interesting/surprising? What happened? 

 Where do those ideas and experiences come from? 

 How did you learn about them? 

 Why do you think students were bringing those ideas/experiences up? 

 How do the things that you have been learning about students and about student 

ideas compare to your initial vision of science teaching? 

 

4. What have you learned from your mentor or form your students about how 

students learn science? 

Possible probes: 

 Can you think of an interaction with your students or your mentor that made you 

rethink how your students learn science? What happened? 

You are now working with your mentor on planning your science lesson. 

5. Tell me about your lesson planning. What lesson are you teaching?  

Possible Probes: 

 What do you want your students to learn? 

 What is the driving question of your lesson? How did you come up with it? 

 What answers do you think your students will have? Why? 

 What ideas/experiences do you expect your students to bring to this lesson? 

 Where do you think they come from? 

 What will you do with them? 
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APPENDIX B 

Mentor Teacher Interview Protocol 

 

When you learned about having a PST learning to teach with you, 

1. What did you imagine yourself and the PST doing while learning to teach 

science for a semester in your classroom?  
 

Possible Probes: 

 How did you imagine yourself as a mentor? 

 How did you imagine the PST in your class? 

 What kinds of things did you want the PST to learn from you about science 

teaching? Why? 

 What experiences did you want the PST to have in your class related to teaching 

science to your students? Why? 

 What did you want the PST to learn about the students your class? 

 

2. Tell me about your students and how you teach science to your students. Why is 

that? 

Possible probes: 

 What experiences and funds of knowledge do your students bring to the 

classroom? 

 How do you use them in science? 

 

You have observed the PST work with your students in science class throughout the 

semester, 

3. Tell me about what you noticed about the PST interactions with students during 

the science talk. 

4. What things did you share with the PST about it? 

5. How did the PST react to what you said? 

6. What thoughts did the PST response to your comments elicit in your mind about 

the PST’s ideas about teaching science to your students? 

 

Repeat questions 2- 5 for the science lesson. 

If the mentor has difficulty remembering specific conversations for these events use the 

following question to situate the conversation in an event the mentor remembers and 

follow up with questions 2-5 for this event): 
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 Can you think of a time when during a conversation, your PST said or asked 

something about what she had observed that was surprising/interesting to you? 

What happened? 

Also, the PST observed you working with your students in science throughout the 

semester, and you talked about it during those weekly conversations: 

7. Tell me about what you shared and found interesting about those conversations. 

8. Did student ideas or funds of knowledge ever come up in the conversation? Please 

tell me about it. 

9. How did the PST react to what you said? 

10. What thoughts did the PST responses to your comments elicit in your mind about 

the PST’s ideas about teaching science to your students? 

11. Can you think of an interaction you had with your PST, when you tried to help the 

PST rethink an idea about teaching science to your students? What happened? 

12. Was there a time when you felt that the PST had not grasped what you said or 

did? Tell me about it.  What did you do then? 

 

As the semester unfolded,  

13. Did you notice any changes in the PST interactions with students and teaching in 

class? How so? 

14. Did you notice any changes in your conversations with the PST regarding your 

students and the use of student ideas in science? How so? 
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