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ABSTRACT 

This paper explores the impacts of an induction program on three beginning 

secondary science teachers. These teachers participated in a beginning teacher support 

program, the goal of which was to help bridge the gap between preservice experiences 

and traditional in-service education opportunities. The goal of the program was to 

provide needed support, encourage the implementation of inquiry-based methodologies, 

and dispose teachers to reflect upon their teaching experiences. The study describes these 

beginning teachers' belief about teaching and learning and explores how these 

conceptions, along with instructional practices, developed during the induction period. 

Descriptions of each teachers' development were enriched through attention to individual 

personal backgrounds and professional contexts. Descriptive case studies were based on a 

fi-amework established by the data collection, which then guided comparison of 

individual experiences and contexts across cases. There were several conclusions. First, 

development of beliefs about teaching and learning varied across cases over the span of 

the induction period. Second, the differing degree of inquiry-based implementation can 

be attributed to the context in which each teacher worked. Finally, the differing degree of 

impact of tlie program from one individual to the next can be explained in part by the 

beliefs about teaching and learning that participants brought to the program, as well as 

the context in which each participant worked. 
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CHAPTER I: INTRODUCTION 

Background 

The provision of induction programs in the United States has been a response to 

the problem of shortages in the teaching profession since the late 70s (Murmane, 1981). 

Following the inception of the first state-mandated partnership induction program in 

Florida in 1980, the number of programs has grown to the point that over 30 states have 

proposed or are proposing policies that support beginning teachers. In addition, 

increasing numbers of induction programs exist as university/district collaborations, as 

well as independently at the local and district levels (State Higher Education Executive 

OfBcers, 1999). Furthermore, the number of teachers reporting they had participated in a 

formal teacher induction program during their first year of teaching has grown fi'om 

under 20% in the mid-70s to just under 56% in the early 90s (National Center for 

Educational Statistics, 1998). The call today for induction is prominent and widespread, 

both in the institutional and private sectors (Darling-Hammond, 2000; Century 

Foundation, 2000; Eisenhower Math and Science Foundation, 1998; Glenn Commission, 

2000; Recruiting New Teachers Inc., 2000). 

Research Rationale 

The hope for induction programs has been great, and retention is not the only 

problem they have been expected to address. It has been argued that due to the powerful 

nature of interaction of belief with practice, these programs might more effectively 

promote changes in novice teacher belief than preservice programs (Kagan, 1992; 

Richardson, 1996). The induction period is the ripening season during which teachers are 
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experiencing new levels of dissonance, the point at which their preservice ideology is 

challenged by daily interactions with students and the curriculum. It is a time during 

which teacher educators have an opportunity to help beginning teachers challenge the 

unexamined belief that may inhibit change. 

If such is the case, the importance of the induction period for beginning teacher 

development cannot be denied. Huling-Austin (1986) has proposed that induction 

programs may be expected to foster changes in teaching, promote socialization, help 

teachers meet mandated requirements, and keep them in the profession. While there has 

been much discussion of the need for and purposes and components of induction 

programs, there has not been as much attention to the impact of these programs on 

teachers. The status and impact of many existing programs have not been established in 

part due to a lack of embedded evaluation procedures (Britton, Raizen, Paine, & Huntley, 

2000). Huling-Austin's (1986) studies of several existing programs in the mid-80s led her 

to predict that there are some things induction programs cannot be expected to do: 

• Overcome major problems with school context, 

• Develop successful teachers from those who lack the background, ability, and 

personal characteristics, and 

• Substantially influence the long-range retention of teachers in the profession if 

additional changes are not made in the educational system at large. 

It is hoped that induction programs can at least help retain teachers and ^cilitate 

improvement in their instructional practices, and therefore smooth the transition from 
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preservice to in-service education. This study explores the impacts of one content-

specific induction program on the development of three beginning science teachers. 

Statement of Purpose 

The purpose of this study is to describe the impact of a content-specific pilot 

induction program on the development of three beginning science teachers. Given 

criterion established in the literature for successfiil induction programs and what can be 

expected from induction programs, evaluation of the impact of a research-based program 

promised to further inform the field about the relationship of program design and teacher 

development. This exploratory/explanatory study therefore uses case studies and cross-

case comparison to explore multiple aspects of each teacher's experience with the support 

program over the course of their induction period. The case studies describe teachers' 

beliefs about teaching, including belief about science and science teaching, as well as 

beliefs about learning, and how these beliefs along with instructional practices developed 

over the induction period. They also include the personal and professional background of 

each teacher, as well as descriptions of the context in which they worked. 

Research Objective and Questions 

Given the importance of the induction period in beginning teacher development 

and the expectations for induction programs, it is essential to understand how teachers are 

responding to support during this critical period. Therefore, the research questions 

addressed in this study are: 

1. How did the belief of these three beginning science teachers in a content-

specific support program develop over the course of the induction period? 
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2. How did the practices of these three beginning science teachers in a content-

specific support program develop over the course of the induction period? 

3. What impact did the program have on the development of belief and 

practices of these three teachers over the course of the induction period? 

Limitations of the Study 

While there were several limitations of this study, every attempt was made to limit 

their impact on the analysis. First, there were some inconsistencies in the program over 

the three years. The program in which participants were involved the first year had a 

slightly different focus than the following two years. While the focus for all three years 

was modeling and implementation of inquiry-based practices, during the first year, the 

program explicitly emphasized the implementation of one specific method of inquiry 

instruction, the extended inquiry cycle. In its second and third years. Project; Alternative 

Support for Induction Science Teachers (ASIST), a content-specific, standards-based 

support program, modeled the extended inquiry cycle in addition to many other 

strategies, including varieties of alternative assessments and inductive and deductive 

learning cycles. These limitations are somewhat lessened by the fact that although the 

support program provided was slightly different the first year, data collection methods 

across the three years were nearly identical. 

Second, although data collection methods were identical over the three-year 

period, there were some inconsistencies in the frequency and use of the methods. There 

were numerous individuals assisting with the data collection over the years. While the 

original researcher remained consistent throughout the length of this study, I was not 
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involved with data collection for the first year of the program. Observations were 

conducted over different intervals depending on the semester, anywhere from one to four 

times per year. 

The prescribed observation protocol was not always used effectively. First of all, 

beginning teachers were often unable to give the interviewer specific guidelines in the 

pre-interview about what they wished the interviewer to focus on. As well, there were 

frequent problems with finding time to give immediate feedback due to scheduling. 

Interviewers were able to give immediate feedback via email if not in person, but quality, 

&ce-to-&ce time for reflection and feedback were rare. Teachers rarely responded to 

email feedback in spite of encouragement to interact on-line with observers. 

Third, the coding system for the belief interviews was in many cases not reflective 

of teacher responses. Successive use of the protocol by the same researchers revealed it 

should be administered with more careful attention to probing for supporting examples of 

participant responses. As a result, there was some inconsistency from year to year in the 

administration of the interview and the coding related to it. In view of this, during the 

analysis, 1 returned to transcripts of interviews in addition to using the coding protocol. 

A fourth limitation was the &ct that I was not involved in the initial study design. 

The challenge for this study was to create a framework given existing data. Having 

worked as coordinator for the project for four years mitigates this limitation somewhat, in 

that I became very familiar with the framework that drove data collection. I was also 

involved in ongoing analysis of the program design during the final two years of the 
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Study. Researchers involved in data collection frequently met to resolve problems with 

the data collection and refine the design. 

Finally, as a case-based qualitative investigation, generalizability was and is not a 

central aim of this investigation. The Readers are encouraged to view the findings of this 

work described in the following chapters in light of the limitations discussed and also to 

avoid the temptation to generalize this work to their own or other dissimilar settings. The 

limitations discussed certainly could be expected to alter the findings of this investigation 

to some degree; however, I made every attempt to minimize the presence as well as the 

influence of each described limitation. For that reason, it is reasonable to expect that the 

fi^niework of this investigation provides sufiScient thoroughness to adequately 

characterize the data. 

Definitions of Terms 

The following definitions are included to provide clarity and uniformity. 

Beliefs function to influence behavior by . .speaking to an individual's judgment 

of the truth or of a proposition, a judgment that can only be inferred fi'om a collective 

understanding of what human beings say, intend, and do" (Pajares, 1992, p. 316). 

Additionally, they are "...psychologically held understandings, premises, or propositions 

about the world that are felt to be true" (Richardson, 1996, p. 103). 

Knowledge is distinct fi*om belief in that it is dependent upon a "truth condition" 

that suggests that it is held and accepted by a community of believers as being true 

(Richardson, 1996). Although similar to belief knowledge does not necessarily exist 

exclusively within an individual's mind, but rather is embodied within the whole person 
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and may be evident through observed behavior. In this way, knowledge can and does 

influence the manner in which an individual interacts with the environment and is 

emergent during action (Yinger, 1987). 

Constructivism is a way of viewing learning, whereby learners are actively 

involved in constructing their own meaning by using their existing knowledge to make 

sense of life experiences (Hewson et al., 1999). This paradigm argues for the in^rtance 

of culture and context in forming understanding (Vygotsky, 1978). It has been used as a 

way to view learning, teaching, teacher education, curriculum development, and 

epistemology (Hewson et al., 1999). For the purposes of this work, constructivism may 

be used synonymously with the terms "constructivist" or "student-centered" instruction. 

Didactic instruction is typically considered "traditional" teaching, during which 

the instructor spends most of his or her classroom time lecturing (Jackson, 1986). 

Furthermore, didactic instruction "...mandates a one-way communication system in 

which teachers transmit information to students in discrete pieces, and then test students 

objectively to assess their ability to reproduce the information that has been transmitted" 

(O'Loughlin, 1989, p. 10). For the purposes of this work, the term "didactic instruction" 

may be used interchangeably with "traditional" or "teacher-centered" instruction. 

Science as inquiry "refers to the diverse ways in which scientists study the natural 

world and propose explanations based on evidence derived from their work. Inquiry also 

refers to the activities of students in which they develop knowledge and understanding of 

scientific ideas as well as and understanding of how scientists study the natural world" 

(National Research Council [NRC], 1996, p. 2). 
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The Search, Solve, Create, and Share (SSCS) Problem Solving Model involves 

students in searching out researchabie questions for investigation, designing and 

implementing investigations to identify solutions to their question, analyzing and 

interpreting data from those investigations to create a means for communicating their 

findings, and sharing their results with others (Pizzini, 1996). 

Extended inquiry refers to inquiry-based investigations, three class periods or 

longer, which incorporate the components of SSCS, a model that is congruent with the 

National Science Education Standards (NRC, 1996). 

Induction is most generally defined as a stage along the continuum of teacher 

education marked by "the transition from 'student teaching' in a college or university to 

M-time teachering in an elementary or secondary classroom" (GrifBn, 1985), p. 42. 

More recently, the induction period has been defined as the first three years of teaching, 

and may involve a wide variety of support programs to assist the beginning teacher in 

making a successful transition into the classroom (Huling-Austin, 1990; Salish 1 

Research Project, 1997). 

Organization of Remaining Chapters 

The literature review in Chapter 2 is divided into two sections and is reflective of 

predominant strands of relevant work. First, a description of the nature of induction 

programs is presented that includes a brief history and follows the evolving philosophy 

and practice surrounding the provision of induction programs. One section addresses the 

importance for and nature of induction programs specific to secondary science teachers. 

Evaluations of existing programs identify the most widely-implemented components of 
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pro grams, as well as models for evaluating successful programs. The second section, 

teacher development, presents the literature that is relevant to the process of growth of 

beginning teachers, including the nature of teacher beliefs and the importance of context. 

Chapter 3 discusses research methods employed in the investigation. The discussion 

of methodologies includes a description of the sample as well as the specific procedures 

utilized for each of the two posed research questions. Additionally, Chapter 3 includes a 

thorough description of the data analysis methods employed within the work, as well as a 

summary of all investigative methods utilized in the study. 

Chapter 4 is composed of composite case studies developed for each of the three 

participants in the study. These case studies were constructed by synthesizing the 

different data sources utilized during the study and include single-case discussions as 

well as additional discussion resulting from cross-case comparison. 

Chapter 5 presents the conclusions and implications of the investigation. This 

chapter includes a more in-depth discussion of each research question, focusing on cross-

case analysis. Recurrent themes and patterns in the development of these teachers are 

discussed across cases. AdditionaUy, Chapter S discusses the implications of the findings 

and proposes questions for further study. 

Summary 

The expectation for induction is to foster change and enough positive growth and 

success for beginning teachers that they will choose to make teaching a lifetime 

profession. The hope is that teachers of science may be disposed to align their practices 

with the standards calling for constructivist, student-centered classrooms with inquiry-
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based instructioa This hope is rooted in the dual assumptions that beginning teachers are 

not already constructivists and that they can and will change. Authors such as Pajares 

(1992) and Richardson (1996) have posited that any attempt to alter practice without first 

addressing beliefe will ultimately result in only superficial and transient change. Hewson 

and others argue that conceptual change, or changes in belief about teaching, can only 

occur when ideas, their justification, and the negotiation of change are explicit (Hewson, 

1996; Hewson, Beeth, & Thorley, 1998). Past efforts to address classroom practice that 

have neglected to consider teacher belief have yet to stimulate significant or lasting 

change. Perhaps Pajares (1992) stated it best in his conclusion about beliefs when he 

noted: 

When they are clearly conceptualized, when their key assumptions are examined, 

when precise meanings are consistently understood and adhered to, and when 

specific belief constructs are properly assessed and evaluated, beliefs can be, as 

Fenstermacher (1979) predicted, the single most important construct in 

educational research (p. 308). 
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CHAPTER II: LITERATURE REVIEW 

The Nature of Induction Programs 

A Brief History of Induction Program Development 

The publication of the classic works of Jackson (1986) and Lortie (1975) shifted 

research on teaching from a focus on teacher efifectiveness to understanding teacher 

thought processes (Fang, 1996; Zeichner & Gore, 1990). As teaching came to be 

understood as a developmental process, the stages of teacher education were redefined to 

include not only preservice and in-service education but induction as well (Anderson & 

Mitchener, 1994). 

While induction programs have been in existence since the early part of the 

century (Luft, in review), there has been a marked increase in the numbers of induction 

programs in the United States since the late 70s (Huling-Austin, 1990). These early 

induction programs were designed in response to studies that explored the concerns and 

needs of beginning teachers (Varah, Theune, & Parker, 1986; Veenman, 1984; Zeichner 

& Gore, 1990). Veenman (1984) identified problems most frequently perceived by 

beginning teachers, including discipline, motivating students, dealing with individual 

differences, assessing students' work, relationships with parents, and organization of 

class work. 

While it is widely recognized that support systems for beginning teachers are 

needed to facilitate the process of socialization into the existing school culture (Atkinson 

& Delamont, 198S; Gold, 1996; Henry, 1988; Loughran, 1994), researchers are placing 

more importance on beginning teacher ability to translate content knowledge into 
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successfiil instruction. Focus in the field has turned to the specific needs of secondary 

teachers. In response to Shulman's assertion (1986) that teacher educators were ignoring 

the importance of content knowledge and its translation into practice, more attention was 

paid to expanding the definition of induction. Gold (1996) expanded upon her earlier 

focus on socialization, arguing the need for both instructional and personal-psychological 

support, asserting that effective support is multidimensional. The stage was set for 

exploration into fiirther refining induction programs to meet the emergent needs of 

beginning teachers. 

Induction Programs for Science Teachers 

While continuing education that addresses such ideological and methodological 

aspects of teacher training is still lacking (Anderson & Mitchener, 1994), there is a 

growing body of research that explores beginning teachers' needs for extended attention 

to content and methodology. Successful induction programs need to provide more than 

sociological support. Preliminary research in the field of science argues induction 

teacher training for secondary science teachers should be ideological and content-based, 

as well as sociological (Brockmeyer, 1998; Emmer, 1986; Salish 1 Research Project, 

1997). Brockmeyer (1998) notes the various needs, beyond the sociological, of first-year 

science teachers, as indicated by participants in a science-teacher induction program: 

psychological, management-related, logistical, instructional, and philosophical. He 

suggested that efforts to meet only the basic sociological needs of beginning teachers 

(orientation, psychological support, instructional and curricular advice) is likely to miss 

opportunities to initiate reform, yet this is the type of support most districts/schools are 
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capable of providing. Modeling, observation and feedback, training and implementation 

of new models, and assessment are the types of support that help initiate reform, and 

require specialized training that schools may not be willing or able to provide. 

Brockmeyer notes that "additionally, schools incorporating these higher level concerns 

into their induction programs are left to adopt a model that is considered to be the best fit 

for induction teachers across disciplines, but which may not be appropriate for promoting 

science as inquiry" (p. 108). 

As a result of increased dialogue surrounding the unique needs of secondary 

science teachers, programs are being developed with these needs in mind, the goal being 

to provide a smooth transition from preservice to the first years of teaching (Adams and 

Krockover, 1997; Emmer, 1986; Loughran, 1994; Simmons et al., 1999; Luft and 

Patterson, in press). 

The new paradigm for secondary science induction programs is built upon the 

practice of "science as inquiry" as defined in the National Science Education Standards 

(National Research Council, 1996). Science education reform efiforts have been focused 

on "inquiry" for several decades (Chiapetta, 1997), but more recent reforms have 

produced new standards that highlight "inquiry" as the guiding concept for instructional 

practice (American Association of the Advancement of Science, 1990; National Research 

Council, 1996,2000). They emphasize the importance of "science as inquiry" for teachers 

and students alike. Inquiry and the National Science Education Standards (National 

Research Council, 2000) identifies five essential features for inquiry classrooms: 

1. Learners are engaged by scientifically oriented questions. 
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2. Learners give priority to evidence, which allows them to develop and evaluate 

explanations that address scientifically oriented questions. 

3. Learners formulate explanations fi'om evidence to address scientifically oriented 

questions. 

4. Learners evaluate their explanations in light of alternative explanations, 

particularly those reflecting scientific understanding. 

5. Learners communicate and justify their proposed explanations. 

Purposes for and Components of Induction Programs 

The purposes for induction programs have thus expanded to include not only 

socialization of teachers and attention to the specific needs dictated by their disciplines, 

but also attention to developmentally appropriate program design. In a review of long

standing induction programs, Huling-Austin (1990) identified several characteristics that 

most programs have in common; improving teaching performance, increasing retention, 

promoting personal and professional well-being, satisfying mandated requirements 

related to induction, and transmitting the culture of the school. Other researchers have 

verified and expanded on some common and realistic goals for inductions programs 

(Gold, 1996; Hoffinan, Edwards, OT^feal, Bames, & Paulissen, 1986; Odell, 1986; Varah 

et al., 1986). In a comparative study of induction programs across the Pacific Rim, 

Britton et al. (Britton et al., 2000) identified similar common characteristics. 

With the above guidelines (Huling-Austin, 1990) serving as a standard of success 

for induction programs, there are those who would argue that many induction programs 

are in feet successfiil (Darling-Hammond, 2000; Mythiane, 1989; Stroot, 1999). Darling-
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Hammond (2000) cites reduced attrition rates among beginning teachers as a result of 

induction programs in Cincinnati, Columbus, and Toledo, Ohio, and Rochester, New 

York, where teachers not only stay in the profession at higher rates but also more quickly 

become competent. Huling-Austin (1992) also found that support programs can afifect the 

retention of promising new teachers, and can meet a variety of new teachers' needs, 

which ultimately promotes their professional and personal well-being. Other studies have 

focused on more specific aspects of induction programs. Mythiane (1989) reviewed the 

literature and stated that induction enhanced beginning teachers'optimum performance 

and alleviated frustration and dissatis&ction in the first years of teaching. Teachers in 

induction programs are showing improved teaching practice (Harris, 1991; Luft, Roehrig, 

& Patterson, in review; Zamparelli, 1992) as well as strong afifective response and 

improved socialization (Luft & Patterson, in press; Pelavin Research Group, 1997). 

Given the above review, it appears that induction programs do appear to improve 

teaching performance, increase retention, promote personal and professional well-being, 

satisfy mandated requirements related to induction, and transmit the culture of the school 

(Huling-Austin, 1990). Many researchers have further identified essential components 

that help guide the design and implementation of successful induction programs. In 

addition to being content-specific (Britton et al., 2000; Geva-May & Dori, 1996; 

Patterson, Roehrig, Austin, & Luft, in review), induction programs should be developed 

with several additional premises in mind. Huling-Austin (1987) submits that induction 

programs must be developmental, providing enough flexibility to be responsive to the 

changing needs of new teachers. They must make use of cohort groups, provide 
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opportunities to observe and be observed, use formative rather than summative evaluation 

procedures for participants, and attend to the provision of trained mentor teachers in the 

same discipline. They should be long-term as teachers are socialized, attend to changing 

belief and practices, and provide multiple opportunities for reflective practice (Luft & 

Patterson, in press; Luft, in review). As well, they should be embedded in the appropriate 

context wherein university/school district collaborations relating to them are strong 

(Britton, 2000; Darling-Hammond, 1996; Fullan, 1991; Gold, 1996; Huling-Austin, 1990; 

IngersoU, 2001; Huling-Austin et al., 1986A). 

Therefore, induction programs should be: 

• Discipline-based for secondary teachers, 

• Based on long-term induction rather than one-shot in-service models, 

• Attentive to teacher development; 

• Responsive to emergent needs, and 

• Built upon strong university/school district collaborations. 

They should provide: 

• Alternative evaluation procedures, 

• Ample opportunity for coUegial interaction and cohort groups, 

• Opportunities to observe and be observed, 

• Opportunities to explore and challenge belief and practices, and 

• Appropriate mentor teachers. 
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Teacher Development 

The Nature of Teacher Beliefs 

The challenge of helping beginning teachers bridge the gap between theory and 

practice in their first years of teaching has confounded researchers for many years. 

Teacher educators are beginning to realize that beliefs may be an efifective way of 

addressing beginning teacher constraints to implementing new practices. Most reform 

efiforts have, to a large extent, lailed to promote lasting change because they have not 

addressed beliefs (Fang, 1996). 

Few explanations for the identified incongruity between observed classroom 

practice and pedagogical theory are as compelling as the notion of teacher belief 

(Nespor, 1987), yet, as O'Loughlin (1989) points out, teacher beliefs and their influences 

on teaching practice remain largely unexplored. This may be an artist of the poorly 

developed definition of the concept of teacher belief. One of the most widely cited of all 

theoretical pieces concerning the construct of teacher belief was published by Pajares 

(1992). Pajares (1992) posited that it is the difBculty presented by the "messy construct" 

of teacher beliefs that has most likely kept researchers away fi^om what he viewed as a 

fertile area of investigation. Pajares (1992) clearly indicated that although the construct of 

belief does not lend itself easily to empirical investigation, its study becomes very viable 

and rewarding when "...specific beliefs are carefully operationalized, appropriate 

methodology chosen, and design thoughtfully constructed (pg. 308)." This "messy 

construct" has been labeled and defined differently in the literature. "Perceptions" 

(Tabachnick, Popkewitz, & Zeichner, 1979), "conceptions" (Hewson et al., 1998), and 
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"knowledge" (Fang, 1996) are often used interchangeably with "beliefe." Bullough 

(1992) includes knowledge of one's self and one's role as a teacher, under "knowledge," 

constructs one might easily argue are "belief" rather than "knowledge." Richardson 

(1996) argues that the myriad of similar but poorly defined terminologies associated with 

belief, including attitudes, axioms, dispositions, and perspectives, just to name a few, 

has further splintered the research base and served to stifle growth within this domain. 

The construct has been variously defined: 

• "Belief are thought of as psychologically held understandings, premises, or 

propositions about the world that are felt to be true" (Richardson, 1996, p. 103). 

• Beliefs influence behavior by "...speaking to an individual's judgment of the truth 

or of a proposition, a judgment that can only be inferred from a collective 

understanding of what human beings say, intend, and do" (Pajares, 1992, p. 316). 

• They are "a set of conceptual representations which signify to its holder a reality or 

given state of afi^iirs of sufficient validity, truth, or trustworthiness to warrant 

reliance upon it as a guide to personal thought and action (Harvey, 1986). 

• A belief is "any simple proposition, conscious or unconscious, inferred from what a 

person says or does, capable of being preceded by the phrase '1 believe that...'" 

(Rokeach, 1968, p. 113). 

• "Belief are philosophical schemata about teaching and learning" (Lidstone & 

HoUingsworth, 1992). 

The construct has most often been operationalized by being juxtaposed against 

"knowledge." For example, Nespor (1987) identifies several features that distinguish 
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"beliefs" from "knowledge." Pajares (1992) and Richardson (1996) agree that the 

educational research community distinguishes between the evaluation and judgment 

quality of "beliefe" and the objective &ct nature of "knowledge." 

Aside from the challenges associated with defining teacher beliefs, researchers have 

attempted to analyze the relationship of teacher belief and practices. If teachers' 

behaviors are guided by thoughts and judgments rooted in beliefs (Fang, 1996; 

Richardson, 1996), to understand and influence the belief is to understand and perhaps 

even to influence and possibly predict the behavior (Fang, 1996). Pajares suggests it may 

be possible to identify beliefs that are consistent with effective teaching practices. Others 

posit that beliefs and practices in beginning teachers are incongruent. One investigation 

examined the perceptions, beliefs, and classroom performances of secondary teachers and 

related those fectors to teaching philosophies and pedagogical content knowledge 

(Simmons et al., 1999). Researchers found that although beginning teachers espoused 

student-centered belief, observation of classroom practice indicated a predominance of 

teacher-centered behaviors (Simmons et al., 1999). Fang (1996) corroborated this 

research in a review of what she called the consistency/inconsistency argument in the 

literature. She found that more studies supported the inconsistency theory, meaning 

beginning teacher belief were more commonly inconsistent with beginning teacher 

practice. 

There is, however, some agreement over the changeable nature of beliefs. 

Theorists generally acknowledge that there are levels of belief, and that the amount of 

"permeability" a belief possesses determines the degree to which a change in the belief is 
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possible (Sigel, 1985). It is advocated that "core beliefe" are highly resistant to change 

(Rokeach, 1968; Nespor, 1987; O'Loughlin, 1989). On the other hand, those belief that 

are not especially entrenched or otherwise tied to the individual's ideological core are 

somewhat fluid and relatively easily altered within the individual's personal schemata 

(Pajares, 1992; Rokeach, 1968). In other words, those belief that are loosely held and are 

not near the central-most beliefs) of an individual are subject to evaluation, replacement, 

or revision (Pajares, 1992; Rokeach, 1968). When a discrepant event falls well outside 

the core of an individual's belief system, the individual must make sense of the new 

information. According to Schirmer and Casbon (1997), individuals either accommodate 

new information and assimilate it with existing schemata, ignore discrepant information 

altogether, or fully embrace new information and wholly discard previous belief. In this 

way, beliefs serve as a sort of ideological filter through which we all interpret and react to 

our environment (Briscoe, 1991). 

The research on belief, however messy the construct, reveals that changes in 

beliefs are possible, vary fi'om one individual to the next, and are intimately connected to 

practices. Research that explores the environments conducive to changes in belief and 

practices reveals the importance of time, opportunities to explore and reflect on belief, 

and appropriate contexts that foster change. The evidence of the developmental process 

of changing teacher beliefs is nowhere more explicit than in the comparative research of 

novice and expert teachers (Berliner, 1986). After a seven-year comparative study of pre-

service, beginning, and exemplary teachers, Merryfield (1998) suggests a core set of 

beliefs emerge for exemplary social sciences teachers, which differ markedly from the 
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core set of belief for pre-service or induction teachers. It appears that experiences over 

time have an impact on beliefe. 

If it is indeed the case that time is an important element in fostering changes in 

beliefe, the importance of the induction period in this developmental process becomes 

apparent. Much of the research about teacher change addresses the relationship of belief 

and practices and their interaction over time. A report (Simmons et al., 1999) from the 

Salish I Research Project (1997), a large-scale, federally funded university project, 

evaluated science and mathematics teacher training programs specifically, both pre-

service and induction, and stimulated current research on in-service and induction 

programs in those fields. An important finding from this project was that while first-year 

teachers show stark contrast in belief and practice, third year teachers' classroom 

practices converged more closely with their beliefs. This finding becomes important for 

induction program design because of assertions that change happens more readily during 

the induction process than in the pre-service period (Richardson, 1996; Salish 1 Research 

Project, 1997). BuUough (1992) found that the short duration of the preservice period 

limits its impact. Kagan (1992) further asserts that change is a process that takes at least 

three years for new teachers. 

While the induction period may be a critical time of change in the development of 

the beginning teacher, without intervention, the beliefe that are more likely to be 

reinforced are those learned through apprenticeship of observation, most likely traditional 

models. Regardless of external &ctors such as education and environment, belief systems 

may drive the change process in teachers (Ball, 1988; Berliner, 1986; Merryfield, 1998; 
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Pajares, 1992; Richardson, 1996), in that knowledge is filtered through existing schema 

(Briscoe, 1991; Yerrick, Pederson, & Amason, 1998). New methods and curriculum are 

filtered through the old lenses of practice held by those in support programs (Olson, 

1981). "Until transmissionist modes are discarded and replaced with transformational 

ones, there is little hope that teachers' interpretations of any [program] will be used for 

anything besides remolding reform curriculum into prior constructs and views" (Yerrick 

et al., 1998, p. 140). Pajares suggests that &ilure to explore beliefe may lead to antiquated 

teaching practices, in that belief influence teacher perceptions, which in turn afifect 

classroom behavior. Clark and Peterson (1986) warn that teacher's belief systems can be 

ignored only at the innovator's peril. 

Teachers will assimilate portions of reform notions and "view potentially contrary 

messages in ways that accentuate their own beliefs" (Yerrick et al., 1998, p. 154). They 

found that rich conversations and strong collaborative support helped conceptual change. 

Richardson (1996) observed the receptiveness of beginning teachers in an induction 

program to new ideas. In a three-year study, she concluded that changes in beliefs happen 

only when beliefs are deeply explored, when training focuses on ideology. She suggested 

that beliefs and actions are interactive, and that experiences and reflection on action lead 

to changes in or additions to beliefs. Her research speaks to the notable rigidity of 

beginning teachers' beliefe as impediments to implementing new ideas. The work of 

Lemberger et al. (1999) addresses change in beliefs through explicit and in-depth 

exploration of ideas and their justification. The Conceptual Change Model (Posner, 

Strike, Hewson, & Gertzog, 1982) that guided Lemberger's research is grounded in 
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theories of constructivism and reflective practice. The two major components of the 

model are the status of a person's current conceptions and their conceptual ecology, 

meaning the context in which chaise occurs. This context includes many types of 

knowledge, such as epistemological commitments and/or metaphysical beliefe about the 

world, and analogies and metaphors, similar to the "deep structures" of Pajares that might 

serve to structure new information. Upon this model, Hewson and his fellow researchers 

have developed some guidelines for what teaching for conceptual change may look like. 

These features emerged from their studies as characteristic components of such teaching. 

Both students' and teachers' ideas need to be explicit during classroom discourse so that 

they may be discussed metacognitively. An important component of conceptual change 

teaching is negotiating the status of such ideas (Hewson & Thorley, 1989) and then 

justifying them. 

The Importance of Context 

The importance of the impact of context on teacher change has been debated for 

several decades (Hewson, 1996; Veenman, 1984; Zeichner, 1996). "Context" in the 

literature refers to factors outside of teacher personal background and professional 

preparation, such as environmental or ideological. Environmental fectors affecting 

teacher change were observed by Ruling-Austin (1992), who, in a review of studies of 

beginning teachers, pointed out some environmental Actors which were identifiable with 

new teacher success; existence of mentor programs, coUcgial support, appropriate 

evaluation processes, and a reasonable first year course load. Ball, et al. (1989) have 

examined the impact of context on the in-service teacher learning in the field of 
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mathematics and found that &ctors of organization, siuroundings, time, and timing 

contributed to shaping the conditions for teachers' learning. 

The importance of ideological context was noted by Emmer (1986), who found 

that the school's mode of instruction strongly impacted new teachers' modes of 

instruction in spite of beginning teacher belief. The efifect of the mode of instruction 

seemed to vary given teacher content knowledge, pre-service training, and teacher 

initiative. Korthagen (1988) and Holt-Reynolds (1992) point out the importance of 

interactions between reform ideologies and teacher ideologies in the process of change. 

HoUingsworth (1992) found that the lack of influence of reform programs on teacher 

belief and practices might be attributable to lack of shared common goals. The 

implication is that the ideological context of interventions, whether at the university or 

district level, may interact with the ideologies of participants and should inform 

evaluation of the impact of such initiatives. 

The above research indicates that the induction period holds great promise for 

impacting the beliefs and practices of beginning teachers. The hope lies in the possibility 

of impacting practice through explicit attention to participant belief systems. This 

condition is created by encouraging practicing teachers to reflectively and introspectively 

analyze not only the belief they currently hold, but also the degree to which they 

influence action. 
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CHAPTER III: RESEARCH METHODOLOGY 

Research Design 

The focus for this longitudinal cross-case comparison is the impact of an inquiry-

based, science-specific induction program on three begimiing science teachers. The study 

is naturalistic (Lincoln & Cuba, 1985), in that categories emerged and evolved from the 

inquiry, and the research design was constantly clarified and revised throughout the 

process. This longitudinal cross-case comparison is descriptive in that cases were built to 

follow teachers through their beginning years. It is explanatory in that it attempts, 

through cross-case comparison (Glaser & Strauss, 1967; Miles & Huberman, 1984), to 

deepen understanding of how beginning teachers develop during the induction period, 

and how the support program in which they were involved might have impacted their 

development. 

The use of case study as a tool for analysis facilitated understanding of the nature 

of interaction between change and context. Case study has been advocated as the most 

effective strategy for such inquiry (Lincoln & Cuba, 1985). It provides for the rich 

description necessary for emergent inquiry and exemplifies the unique capacity of 

qualitative research to situate meaning in events (Miles & Hubemian,l994). 

Longitudinal data were collected over the three-year induction period in the form 

of pre- and post-interviews, observations, surveys, email communications, and field 

notes. Interviews allowed for the construction of profiles that described teacher beliefs 

about the self and students as teachers and learners, as well as conceptions of science 

teaching. Observations provided an opportunity to observe changes m teaching actions 
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over time. Email communications and field notes supplimented the construction of cases 

throughout the process and contributed to the rich description of their experiences. 

Contextual data were collected in the form of surveys and also emerged &om interviews 

and researcher/participant communication. Each data source had a specific aim with 

regard to all three research questions and is fully described in the corresponding sections 

within this chapter. 

Description of the Sample 

In southern Arizona, beginning secondary science teachers have an opportunity to 

participate in Project: Alternative Support for Induction Science Teachers (ASIST), a 

science specific induction program (Luft & Patterson, in press). During the past four 

years, 58 science teachers in their first three years of teaching have participated in the 

program. The three teachers in this sample were chosen because they have participated 

simultaneously in the program for all three years of the induction period, allowing for a 

study of change over time. Graduates fi'om the secondary science teacher program as well 

as teachers identified by administrators fi'om local districts were recruited into ASIST. 

Participants had varying levels of encouragement regarding their participation. 

The three individuals in this study chose to be involved in ASIST because of their 

participation in the methods class of the original primary investigator. They shared an 

interest in inquiry-based science teaching. These three were chosen as the sample for this 

study because of their common experience in the same induction program and the ^t 

that they had participated simultaneously for three consecutive years. In addition, they 

had all come from same teacher preparation program. Initially, the study included the 
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cases of four teachers, rather than three, but consistent data were not available on one of 

the four. I niade a decision to eliminate this fourth case, allowing for more in-depth 

analysis of the three remaining cases. All names of participants and any reference to their 

school have been replaced with pseudonyms or eliminated where applicable. Participant 

profiles are included in Table 3.1. 

Table 3.1 

Participant Profiles 

Gender I female 
2 males 

Years of Experience All first -year teachers 

Grade currently teaching 1 sixth grade 
1 eighth grade 
1 ninth grade 

Degree Status: 1 Bachelor of Science (B.S.) 
Earth science/chemistry 
2 Bachelor of Science (B.S.) 
Biology 

Structure of the Program 

ASIST was designed at the University of Arizona by a university educator. It was 

created to respond to the needs of local beginning teachers. ASIST is an induction 

program grounded in constructivist ideology and the National Science Education 

Standards (National Research Council, 1996). The fiamework for the program emerged 

fi'om a) local district needs, b) three state reports that documented areas of concern in 

science education (Luft & Cox, 1998; Luft & Ebert-May, 1999; Sowell et al., 1995), and 

c) the literature base on beginning science teachers. ASIST was originally funded through 
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the Arizona Board of Regents: Eisenhower Mathematics and Science Program with the 

intention of creating a sustainable program after three years. The program is currently in 

its fourth year, the first year of operation independent of Eisenhower funds. It specifically 

strives to bridge the gap between the conclusion of a teacher certification program and a 

teacher's first years in a science classroonL This program has provided on-going support 

to the teachers throughout the year, utilizing the expertise of school and university 

educators, providing numerous opportunities for professional development. Each year it 

has served from fifteen to twenty beginning (first through third year) secondary science 

teachers from various local districts, providing monthly workshops, access to mentor 

teachers, observations, interviews, books and resources, paid leave for peer observation, 

listserv access, and the opportunity to attend a professional conference. 

ASIST has been shown to improve teaching performance (increased use of 

inquiry-based labs, extended inquiry cycles, and inquiry-like activities), as well as 

promote personal and professional well-being (Luft & Patterson, in press; Luft, Roehrig, 

& Patterson, in review). It meets the criterion established in the literature, including all 

the components recommended for successfiil induction of beginning science teachers. In 

addition, teacher evaluations of the program have been strong for all three years of the 

program (Luft & Patterson, 1999). Where traditional programs provide support solely 

through mentoring and in-service training, programs such as ASIST provide continuing 

education in content-specific pedagogy and the ideology behind inquiry-based methods. 
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Individual Participation and Ethics 

Participants either self-selected or were designated by their administrators to be 

involved in the program. During the first two years of the program, they received stipends 

provided by the grant to support their participation. As the program moved towards 

institutionalization in its third year, teachers received district re-certification or university 

independent study credit provided by the districts as incentives for participation. 

Participation in the study was entirely voluntary. Prior to formal inclusion in the study, all 

participants were required to sign and retain one copy of an approved consent form. The 

sponsoring institution's Human Subjects Committee reviewed the form, and I retained 

one copy as required by institutional policy. 

A number of steps were taken to ensure the confidentiality of the participants was 

retained as required by ethical research practice. First, pseudonyms were assigned to 

participants by the principal investigator prior to data analysis by the team of trained 

evaluators. The assigned pseudonyms were then used to replace actual names on all data 

and were also used in all analyses and manuscripts. Additionally, any references to 

specific individuals, institutions, or geographic locations were removed prior to data 

analysis. Furthermore, handwritten questionnaires and audio taped telephone interviews 

were transcribed to limit the possibility of identification on the basis of handwriting or 

speaking voice. As discussed by Berg (1998), the descriptive nature of qualitative data 

analysis introduces the possibility for identification through the details provided within 

the case. 
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After submitting the appropriate Human Subjects Committee documentation and 

obtaining consent forms from each of the four selected participants, the empirical portion 

of the investigation was initiated in June 1997. Data collection efiforts were initiated in 

July 1997 and continued through August 2000. Throughout the duration of the 

investigation, all participants were repeatedly left telephone messages and emails fi-om 

the principal investigator to ensure compliance with chronology of the data collection 

efiforts. 

This timeline reflects the annual activities of the project for the scope of the study, 

summer 1997-spring 2000: 

Year One 

Timeline 

Summer Participants were recruited and admitted to the program 

August Project staff met with administrative board and mentor 

teachers to preview the year 

Participants completed pre-assessment questions and 

interviews 

September-May Participants attended monthly workshops, received 

observations, and participated on the listserv 

Fall Participants attended a state or national science conference 

May Participants completed post-assessment questions, affective 

surveys, and interviews 

Summer Coding of data 



40 

Year Two 

Summer Participants were recruited and admitted to the program 

August Project staff met with administrative board and mentor 

teachers to preview the year 

Participants completed pre-assessment questions and 

interviews 

September-May Participants attended monthly workshops, received 

observations, and participated on the listserv 

Fall Participants attended a state or national science conference 

May Participants completed post-assessment questions, affective 

surveys, and interviews 

Summer Coding of data 

Year Three 

Summer Participants were recruited and admitted to the program 

August Project staff met with administrative board and mentor 

teachers to preview the year 

Participants completed pre-assessment questions and 

interviews 

September-May Participants attended monthly workshops, received 

observations, and participated on the listserv 

Fall Participants attended a state or national science conference 
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May Participants completed post-assessment questions, affective 

surveys, and interviews 

Spring, 2002 Final analysis and coding of data 

Data Collection 

The development of belief and practices of these three beginning teachers over 

the course of their involvement in ASIST was assessed through a variety of measures that 

provided a layered picture of how the program impacted theno. Observations, interviews, 

surveys, and field notes provided a perspective of their development over three years. 

These measures allowed for observation of developing teacher belief about teaching and 

learning and classroom practice. 

Data were collected throughout each academic year in three phases. While the 

tools used were generally the same for all three years, there were slight variations in 

either number of instruments or composition of instruments. Phase One included data 

collected before the school year began or within the first month of teaching. This 

collection included a Project Application form, a belief protocol, and a semi-structured 

interview. The beliefs protocol included selected questions firom the Teachers' 

Pedagogical PhUosophy Interview (TPPI). The TPPI provided baseline data regarding 

teacher beliefs about teaching and learning, including perspectives on teacher decision

making, self as learner, and assessment of student learning. The semi-structured interview 

provided supplimental information on context and philosophical and practical orientation 

to teaching. The selected TPPI remained the same for all three years, while the items in 

the semi-structured interview varied slightly. In addition, continuing review of the 
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literature over the period of this study heightened researcher interest in the importance of 

context on the impact of the program. The Contextual Factors Survey was added to the 

research design and adminstered during Phase One of the final year. 

Phase Two included the collection of data through emaU interaction, field notes, 

and observation. Email communicatons and field notes offered opportunities for 

triangulation of data and helped clarify the impact the program was having on each 

individual. In the first year, teachers were observed only when they were implementing 

an extended inquiry cycle. In the following two years, teachers were observed randomly, 

and not necessarily when they were implmenting some form of inquiry. 

Phase Three was composed of post- interviews, a final program evaluation, and an 

affective survey. The interview consisted of the same questions contained in the pre-

interviews, both the TPPI and the Participant Profile. At the end of each year, all data 

were gathered together for later analysis. Interviews were coded and numerous written 

artifacts were collected, such as attendance records, field notes, and lesson plans. Email 

communications were collected and organized for further analysis. 

The data collection schedule is presented in more detail in Table 3.2. Copies of 

interview questions and instruments may be found in Appends A. Following is a more 

comprehensive explanation of data collection instruments. 
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Table 3.2 

Data Collection Summary 

CoUectioa Period Data Collected 

Yr. 1 Yr. 2 Yr. 3 

pre post pre post pre post 

XX XX XX Beliefs Interview Protocol 

XX XX XX Semi-structured Interview 

X X X  P r o j e c t  A p p l i c a t i o n  

X X Contextual Factors Survey 

XXX Final Evaluations 

Personal Background and Professional Context 

Data that allowed for construction of personal backgrounds and professional 

contexts for each individual were collected in the form of two surveys. The application 

process for each individual interested in ASIST involved completion of a Project 

Application, which included information such as school and classroom demographics, 

age, level of education, content area of expertise, nature of teacher training, number of 

years in teaching, and whether or not teaching was a second career. 

The Contextual Factors Survey was based on a study by Huling-Austin (1986) 

that proposed components essential for beginning teacher success, including numbers of 

preparations, strong discipline-appropriate mentor teachers, coUegial support, and 
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appropriate evaluation. Similar to the semi-structured interviews, these surveys were 

written as summaries and constituted demographic profiles that were included in each 

case to provide context and expand or clarify related topics. 

A specific research methodology was employed to address each of the three 

developed research questions, a thorough description of which follows for each question. 

Research Question One: How did the beliefs of these three beginning science teachers in 

a content-specific support program develop over the course of the induction period? 

TPPI. The pre- and post- TPPI were composed of questions designed to elicit 

belief about teaching and learning. Eight questions were drawn (Brockmeyer, 1998) 

fi'om the original TPPI instrument (Richardson & Simmons, 1994), a protocol originally 

composed of fifty questions that address eight different aspects of teaching. The 

questions selected reflected the aspects of "teacher actions" and "teacher philosophy." 

They were intended to provoke teachers to reflect on the interaction of their beliefs and 

classroom actions. Probing for deeper understanding followed each question, and 

participants were encouraged to give examples as often as appropriate. 

Each interview session was recorded on audiotape and simultaneously 

documented on a coding sheet. Completed interviews were coded by a research associate 

and resulted in participant's responses being categorized as didactic, transitional, 

conceptual, early constructivist, experienced constructivist, or constructivist inquiry 

beliefs. Didactic and transitional responses represented teacher-centered beliefs, while 

early constructivist, experienced constructivist, or constructivist inquiry responses 

represented student-centered belief. Conceptual responses indicate beliefe that are 
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focused on the overarching ideas of science and science instruction. Details about this 

interview process can be found in Adams and Krockover (1997), Luft (2001), and 

Richardson and Simmons (1997). Categories generated by each research associate were 

compared to each other to produce a summary of teaching belief for each participant 

over the three years. 

Semi-structured interview. This interview was designed to capture perceptions 

about teaching and included additional questions designed to supplement understanding 

of teacher belief, such as asking for a metaphor that described one's teaching, the top 

three instructional strategies used in the classroom, best teaching or learning experience, 

or concerns and constraints to implementing inquiry. A set of questions related 

specifically to teacher beliefs about science teaching, including definitions of "science as 

inquiry" and science in general, as well as requests for examples of inquiry lessons they 

had tried. These responses were written as summaries and integrated into beginning 

teacher cases to expand or clarify related themes. 

Research Question Two: How did the practices of these three beginning science teachers 

in a content-specific support program develop over the course of the induction period? 

Observations. To understand the development of classroom practice of these 

teachers, monthly classroom observations were conducted with immediate feedback 

provided in a clinical supervision format (Acheson & Gall, 1997). Teachers were asked 

in a pre-conference session what in particular they had concerns about or wished input on 

regarding the upcoming lesson and reflected afterward with the observer on events in the 

lesson. Each teacher was observed with this protocol two-four times per year. These data 
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helped illuminate how the induction program complimented their classroom experiences, 

focusing on change over time through program impacts on participants' practice and 

socialization. 

Research Question Three: What impact did the program have on the development of 

beliefs and practices of these three teachers over the course of the induction period? 

The question of the impact of the program on beliefe and practices was not a 

question that could be measured directly or answered with one particular investigative 

method. The one method employed to purposefully answer this question was the annual 

final evaluation. Teachers were asked to evaluate the program during the final workshop 

at the end of every year through a survey. They were asked what aspects of the program 

were most valuable to them and which aspects they would change, and what practices 

modeled in the induction program they had implemented or intended to implement the 

next year. For all three years this evaluation was written; however, during the last session 

of the second and third years, a silent public evaluation was conducted so that each 

participant could see the value of the program to their peers. 

In order to fortify this self-reported data on the impacts of ASIST, this question 

was further addressed through the comparisons of the data analyses of interviews, 

observations, and surveys. This was accomplished through the formation of independent 

case studies and synthesized by means of a cross-case analysis. These situated 

longitudinal cases and the resulting comparisons of development in belief and practices 

allowed for informed conclusions about the impacts of ASIST. 
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This three-year collection of interviews, observations, field notes, semi-structured 

interviews, and surveys provided the opportunity to create longitudinal profiles of each 

teacher's development and allowed for triangulation of data (Maxwell 1996). 

Data Analysis 

Qualitative research "produces findings not arrived at by statistical procedures or 

other means of quantification" (Strauss & Corbin, 1998. pg. 11). As such, the analysis of 

qualitative data involves searching for patterns, categories, and themes that are useful in 

producing a coherent synthesis of gathered data (Gay, 1996). Although many different 

approaches have been developed to analyze qualitative data, most all are designed to help 

the investigator organize, develop, and test categories that emerge fi'om the data (Strauss 

& Corbin, 1998). By using multiple data sources and collection strategies, the qualitative 

data gathered during this investigation was, by design, triangulated. The process of 

triangulation provided a more complete picture of the topic under investigation and 

allowed gathered data to be compared and cross checked with other similar data collected 

by diflFerent means (Gay, 1996). This process of multiple methods afforded me the 

opportunity to draw upon the relative strengths of each method while concurrently 

overcoming the inherent weaknesses found in each (Singleton & Straits, 1999). 

The complete analysis of the qualitative data gathered for this investigation 

required the compilation of modified case studies, or case descriptions (Yin, 1984). The 

construction of a dcscriptivc fi'amcwork for all cases was driven by the research questions 

and the nature of data collected. The initial fi'amework included the categories 

"development in beliefe," "development in instructional practices," and "program 
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participation and impacts,'̂  and after content analysis, the categories ''personal 

background" and ''professional context" were added. In addition, the category 

"development in belief" was divided into two categories, "development in belief about 

teaching" and "development in belief about learning." The framework allowed for the 

analysis of individual units embedded within each case that were then analyzed within 

the larger case (Yin, 1984) in order to answer the first two research questions, and 

ultimately determine the impacts of ASIST. Embedded units were analyzed first within 

each case. Results at the single-case level were then treated as one of several &ctors in 

building explanations across cases. Conclusions drawn from the three cases then became 

conclusions for the overall study. 

Data were prepared for construction of case descriptions in the following ways; 

1. Files were created for each participant and pseudonyms were assigned. 

Personal and professional demographic data were collected from 

transcribed applications and added to each participant's file. 

2. Each audio taped TPPI and scmi-structurcd telephone interview was 

transcribed and compared to field notes taken during the initial interview. 

A copy of each transcript was added to the participant's data file. 

3. Responses to the TPPI questions were coded through a collaborative 

process between two researchers, using the coding charts located in 

Appendix C. Interviews were rc-codcd by the second researcher; 

discrepancies were then discussed and coding was refined. Prior use of the 

TPPI coding matrix (Richardson & Simmons, 1994) led to its use in this 
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Study as a further validation of development of teacher beliefs about 

teaching and learning. Initial and final codes for each participant are 

located in Table 4.3. 

4. Each individual observation write-up was analyzed and scored according 

to either the Extended Inquiry Observational Rubric (EIOR) (Luft, 1998) 

or the Adapted Inquiry Observation Rubric (AIOR) (Appendix C). The 

EIOR was used to analyze first-year observation data. Each observation of 

an extended inquiry cyclc was coded to determine the extent to which the 

cycle was being implemented. The AIOR, based on the Essential Features 

of Classroom Inquiry and their Variations (National Research Council, 

2000) (see Table 3.3) was used to analyze second- and third-year 

observational data. Researchers coded observed lessons according to 

whether or not and to what degree inquiry was being implemented. 

5. Scores were collected and added to each participant's file. 

6. All observation notes taken were transcribed. A copy of each transcript 

was added to the participant's data file. 

7. All field notes taken were transcribed. A copy of each transcript was 

added to the participant's data file. 

8. All surveys were transcribed. A copy of each transcript was added to the 

participant's file. 

When all of the data were transferred to participant case files, the project staff 

examined the data and began the process of crafting individual cases. The stalT conducted 
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additional reviews of the data files as each case was developed. In the initial construction 

of the case studies, a coding approach described by Bogdan & Biklen (1992) was utilized. 

Steps in the approach included the following: 

1. Pages of data in each file were ordered chronologically and numbered sequentially. 

2. Each file was read over twice. Guided by the research questions, preliminary 

coding categories of beliefs, practices, and impacts of the program provided a 

framework for these readings and allowed for generation of codcs within each 

category. 

3. Categories of personal and professional context were added and expanded during 

the second reading. The category of beliefs was subdivided as indicated above. 

4. Files were then read once again and coded in more detail based on the emergent 

coding scheme. 

5. Participant data files were reviewed by a qualified third party evaluator. Potential 

biases were discussed with both the principal investigator and the research 

assistant. Data files were subsequently revised in order to avoid researcher bias. 

The eases were written in a naturalistic style using description of individual 

development in beliefs and practices over time and the context in which development was 

situated (Lincoln & Cuba, 198S). Each case included a description of the context, 

including both personal and professional baseline demographic data, description of 

development in beliefs and practices over time, impacts of the program, and discussion of 

the outcomes of the inquiry. 
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Within-case displays and matrices (Miles & Muberman, 1984) were constructed 

to facilitate the process of description and explanation of individual cases. Within-case 

displays were used for each individual to organize static data, such as personal 

background and professional context. A time-ordered meta-matrix (Miles & Hubermaa, 

1984) was used for cach participant to present the longitudinal data so that development 

in beliefs and practices over time could be analyzed. As the cases were written, notes 

were taken as individual themes related to development emerged. Constant comparative 

method (Glaser & Strauss, 1967) allowed for the comparison of incidents applicable to 

each emerging theme, the subsequent integration of categories, and the further refinement 

of their properties. Rich descriptions of events and participant philosophies further 

enhanced cach case and provided insight into the various contextual factors associated 

with the impact of the support program. 

After the descriptive portion of all three case studies was completed, 1 re-read cach 

case and created an explanatory within-case display for cach participant in order to better 

understand the nature of the impact of the program on cach individual. Themes that had 

emerged in the descriptive analysis were further explored in a discussion section 

following cach case. The discussion sections were based on analysis within each case 

prior to cross-case comparison, so that explanations could then be compared across cases 

(Yin, 1984). An attempt was made to better understand the nature of the impact of the 

program through examining the interaction of background and context with development 

in bcUefs and practices. 
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Table 3.3 

Essential Features of Classroom Inquiry and Their Variations (NRC, 2000, p. 29). 

Essential 
Feature for 
Learner 

Variations 

Engages in Poses a Selects among Sharpens or Engages in 
scientifically question questions, poses clarifies question 
oriented new questions question provided by 
question provided by teacher. 

teacher. materials, or 
materials, or other source 
other source 

Gives priority Determines Directed to Given data and Given data and 
to evidence in what constitutes collect certain asked to told how to 
responding to evidence and data analyze analyze 
questions collects it 

Formulates Formulates Guided in Given possible Provided with 
explanations explanation process of ways to use evidence 
from evidence after formulating evidence to 

summarizing explanations formulate 
evidence from evidence explanation 

Connects Independently Directed toward Given possible 
explanations to examines other areas and connections 
scientific resources and sources of 
knowledge forms links to scientific 

explanations knowledge 

Communicates Forms Coached in Provided broad Gi\'en steps 
and justifies reasonable and development of guidelines to and procedures 
explanations logical communication sharpen for 

arguments to communication communication 
communicate 
explanations 

More Amount of [-earner Sclf-Dircction Less 

Less Amount of Direction from Teacher or Material More 
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A final time-ordered meta-matrix was constructed that allowed for comparison 

across all three cases over the three years of the study (Miles & Huberman. 1984). Cross-

case comparison was conducted between categories established during the writing of case 

studies and among all cases to generate additional themes (Miles & Hubennan. 1984) and 

further refine coding within categories (Glaser & Strauss, 1967). ASIST staff repeatedly 

examined collective cases for matching descriptive patterns within behaviors and beliefs 

(Yin, 1984). Miles and Huberman (1994) describe patterns as consisting of variables and 

processes. The identified patterns fi-om this cross-case analysis consisted of similarities 

and differences within categories and of participant processes within the context of 

ASIST. The patterns between cases and the specific examples within each case 

contributed to the conclusions describing these participants. 
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CHAPTER 4. FINDINGS AND DISCUSSION 

Introduction 

This chapter describes the three teachers in this study through a discussion of their 

personal and professional backgrounds and analysis of development in beliefs and 

practices over time. Examining interactions between background and development in 

beliefs and practices may help explain the impact of ASIST on each teacher. 

Analysis of findings is based on data collected fi-om multiple sources, including 

interview transcripts, observation rubrics, artifacts, and field notes. Categories for 

analysis emerged fix)m extensive content analysis. Categories were further refined and 

defined through constant comparative analysis (Lincoln & Cuba, 1985), leading to the 

generation of matrices and tables that allowed for within- and across-case analysis. The 

resulting case studies are organized aroimd the following categories: personal 

background, professional context, development in beliefs about teaching, development in 

beliefs about learning, development in instructional practices, and program participation 

and impact. 

The three teachers in this sample represent a range of contexts and personal 

backgrounds. All three received their Bachelor's degrees fi-om the same institution in the 

southwestern United States and worked in public schools in the same city in which they 

were trained. Bruce possessed student-centered beliefs, felt overwhelmed by behavior 

mam^ement concerns, and reverted to a teacher-centered mode of instruction and a 

behaviorist perspective of learning. The most salient feature of his context was that he 

was an Anglo male teaching in a largely Hispanic school. His classrooms consisted of 



55 

unusually large numbers of second language learners and students with special needs. 

The district had difiRcuhy in meeting his logistical and management needs. Kevin was 

typical of an idealistic and energetic beginning teacher who was initially faced with 

behavior management issues and was quickly able to move beyond them to focus on 

curriculum and instruction, finally developing a more focused belief structure and 

transforming his practice. His district met many of his basic needs, including logistical 

and management needs, and was very supportive of his philosophical need to implement 

inquiry. Tina was a traditional teacher whose ideology closely matched that of her 

district. She worked in a district with a strong induction program that emphasized a 

behaviorist learning model of instruction limited any potential impact that might have 

been gained fi'om participation in ASIST. The district and school met most of her needs, 

both logistical and managerial as well as instructional and philosophical. Professional 

context and induction support are summarized in Tables 4.1 and 4.2. 

Table 4.1 

Professional Context 

Name Teaching Student population Mentor Collegial 
position interaction 

Bruce Middle school Urban, lower socio- All three years Team; focus on 
6"* grade economic status management 

Not a science 
Reading 85% Hispanic teacher 
Language 10% Native 
Arts American 
Science 5% other 
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Kevin Middle school Suburban, middle 
socio-economic 
status 

Tina 

T"* grade 

Life Science 

High school 
9th grade 

Global 
science 
Extended 
Algebra I 

90% Anglo 

Suburban, middle 
socio-economic 
status 

74% Anglo 
25% Hispanic 

First year only 

Science teacher 

All three years 

Not a science 
teacher 

Team; focus on 
management 

Little that was 
structured 

Table 4.2 

Induction Support Received 

Name Management Logistical Instructional Philosophical 

Bruce Principal 
ASIST staff 

Kevin Mentor 
teacher 

Tina New teacher 
meetings 
EEI district 
meetings 

Lack of site support ASIST 
for Sp.Ed./second 
language learners 
ASIST 

ASIST 

Mentor teacher 
Peers 
Team members 

Principal 
EEI strategies 

Mentor teacher 
ASIST 

ASIST 

Curriculum guide EEI district meetings 
Peers ASIST 
ASIST 

Bruce 

Personal Background 

Bruce, unlike the other two participants, entered teaching as a second career. He 

worked for IBM as an engineer for 30 years before getting his undergraduate degree and 
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teacher credential with a focus in chemistry. Bruce's choices of metaphor in describing 

his role as a teacher shifted over the induction period. While his metaphors were not 

always positive, they did indicate a concern for students. He spoke of himself as an 

"over-concerned parent" and as a struggling teacher who was surprised at how little 

students iaiew. 

Bruce's initial beliefs as stated in the initial TPPI and semi-structured interview 

about his own learning spanned the spectrum from didactic to transitional, in other 

words from teacher-centered to more student-centered. In the first semi-structured 

interview, administered prior to his first year of teaching, his discussion of the best 

learning experience he had ever had was a glowing description of an undergraduate 

geology class. The professor 'took advantage of whatever was available to create a 

learning experience," and at one point cancelled the scheduled test and had students 

explore the post-thunderstorm erosion effects in a nearby roadway. His resourcefulness 

and flexibility had an impact on Bruce. When asked how he felt he himself learned, he 

said he learned differently than anybody else, which was not surprising to him, as he 

had been taught that everyone learns differently. He learned best "in an environment 

where I get to do things and get to participate in something and not just take notes and 

read through a book, although certainly you have to do some of that." By "doing 

things," he meant interacting with peers. He felt he learned frister, remembered more, 

and found new knowledge easier to apply when interacting with peers. He discussed 

how tests showed him both what he did and didn't know, stating, "I always k)oked at 

educatran as an alteration in your behavior. You should behave differently after you 
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learn something." After a discussion of what was meant by change in behavior, he 

admitted that tests probably don't tell the whole story, that in &ct he knows when he 

has learned when he can apply new knowledge. Throughout the second and third years, 

his beliefs about how he knew he had learned maintained a behaviorist focus. Overall, 

he saw changes in behavior, such as his evolving classroom discipline structure, as 

indications of his own learning. 

Professional Context 

Bruce worked in a largely Hispanic, rural, lower middle class school, teaching 6th 

grade reading, language arts, and science. As his metaphors indicate, his greatest 

concern throughout the induction period was discipline, which he directly related to the 

character of his students. His lack of interest in 6th grade and preference for a high 

school position were a constant theme throughout the three years of the study. At the 

end of his first year, he explained; 

I would like to teach high school because my personality, I know I'm not 
enough of a disciplinarian. The kids can manipulate me I'm not good at 
it, I'm not good at being that tough on a kid. And at the 9th grade, I didn't 
run into that that much. My personality kind of blended in. So what I'm 
doing is making excuses probably for why I didn't do as good as I should 
have this year, but 6th gr^e is very difficult. Every teacher will tell you 
that his grade is the hardest—this grade is the hardest. 

He also had some concerns related to his teaching context. One researcher 

conunented: "When I meet Bruce before class, I am often greeted with some story about 

administration of students. The students are unruly and the administration offers little 

support to Bruce as he tries to implement his curriculum." He always felt like the 

language barriers of his minority students and the high percentage of students with 
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learning disabilities in his classroom overly complicated his job: "too much 

mainstreaming." His first year, his team got all the special education students at once 

between the three of them. At one point he had 13 in one class, and felt the 

administration should have provided more support for him and them. He complained 

that his principal wanted him to structure his class more, which to Bruce seemed the 

opposite of what he was trying to do with inquiry-based instruction. 

So I've tried to get them [students] to think and I've gotten some flack 
from my principal. He says you need to give them explicit directions, 
spoken, when what I gave was written. I said, 'well no, they have to be 
able to follow written directions.' 'No,' he said, 'you have to lay it out for 
them in detail.' No, I'm not going to write for them in detail, because this 
is the inquiry thing" (post-TPPI, Year One). 

Throughout the induction period, he also talked about the personal problems his 

students seemed to be having. He was concerned about keeping kids interested in 

science in the context of lack of support from parents. "Basically the kids with parental 

support succeed, and the ones without it don't succeed." He frequently complained 

about the lack of supplies over all three years. Modeling the kind of classroom he 

wanted to provide meant regularly buying things out of his own pocket. 

He did carry a heavy load, with three preparations, although he had no 

extracurricular responsibilities. He worked with an interdisciplinary team, which he said 

did not deal with curricular issues as much as discipline problems. His district provided 

the standard inservice model after the first year, meaning he was obligated to attend a 

certain number of workshops and begin work on an action research project. The model 

did not advocate any particular ideology and workshops were not necessarily related by 

content or ideology. 
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Development in Beliefs about Teaching 

Bruce's beliefs about teaching varied little over the three years of the induction 

period. With the exception of initial stated beliefs about the importance of and desire to 

use inquiry in a student-centered classroom, Bruce maintained a strongly teacher-

centered classroom with a behaviorist perspective and largely teacher-centered 

instruction. On the TPPI, thirty-two out of forty-eight responses were teacher-centered 

(see Table 4.6). 

In a discussion of how be decided what to teach and what not to teach, Bruce was 

initially very excited about having the opportunity to make his own decisions about 

curriculum. "As much flexibility as the system will give me, I will use that to impose my 

own ideas. Whatever they [the school district] don't make me do, Tm going to be 

selecting on my own, based on what I think these kids can apply." He was willing to 

work within the guidelines of the administration but was anxious to make his own 

decisions. Over time, his curricular decisions were based on self-imposed time 

constraints as well as district curriculum. Toward the end of the induction period, he 

began to talk more about using the district standards as a starting point from which he 

then made decisions based on what he felt students could handle or what they were 

interested in. The following quote from Bruce's TPPI illustrates this: 

1 start out with what I think I want them to leam based on maybe what the 
district's standards are-requirements-and then I modify it according to 
where the kids show interest. One of the things I was doing was covering 
too much material in a short time frame, and I need to narrow it down, to 
get a little more in-depth—concentrate on one thing or another, and if the 
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kids show more interest in one particular area, then I'll go off into that 
(pre-TPPI, Year Two). 

His decisions about when to move from one concept to another seemed 

loosely based on time as well as student responsiveness. While he sometimes 

made decisions based on time, he was also guided by what he called "informal 

assessments," such as judging levels of student interest and/or testing whether or 

not students had met performance objectives. He often decided to move on based 

on whether or not students could apply their understanding to a new situation, and 

frequently used worksheets and vocabulary tests to help make these judgments. 

His beliefs about how to model the best teaching situation appeared to 

digress from his desire to model enthusiasm and respect for different learning 

abilities within a classroom toward a tendency to model discipline structures. For 

example: 

If 1 am talking, they are in listening position and they know what 
that means. So they have to be ready to listen when I'm ready to 
stand up here and teach, because I try not to do it for any great 
length of time. Another learning thing is that they have to have all 
the proper materials, and they have to have a 3-ring binder and it 
has to be properly organized so they can find papers that I've told 
them to save, and produce it inunediately when I ask for it. And of 
course their homework has to be done on time and done (post-
TPPI, Year Two). 

His consideration of how to adjust the environment to maximize student 

understanding was likewise focused on management structures. Manipulating the 

environment to him meant adjusting the physical environment, such as configuring the 

seating arrangement to fecilitate better classroom control or putting up posters that he felt 

would be interesting to them. While the locus on control was with him as the gatekeeper 
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in firm control, he consistently talked about the importance of making cooperative 

learning work, that setting high expectations for cooperative learning was important to 

him. He also mentioned creating a learning environment by supplying the classroom with 

interesting items for students to manipulate, so while he spoke of the importance of a 

highly-structured, teacher-centered classroom, he also used some strategies conductive to 

a student-centered classroom. 

Development in Beliefs about Learning 

His beliefs about teaching relate to how he similarly defined the learning of his 

students. He believed that learning in his students was occurring when he observed a 

change in behavior, when they were able to apply new knowledge. In his first year, he 

stated he judged whether or not learning was occurring by whether or not students were 

on task, or engrossed in what they are doing, 'if they're on task, they're interested. If 

they're interested, they're learning," and consistently emphasized his belief that students 

learned best in groups, when they were teachuig each other. 

As the induction period progressed, his focus shifted to more formal assessments, 

such as the use of worksheets and tests. He often stated that he would give tests, but not 

all the time, and expressed a desire to ensure that his tests measured more of what 

students knew than what they didn't know. He was also aware of the importance of 

creating tests that focused on higher order thinking skills. He seemed to have a conflict 

between his understanding of how students learn best and how to assess them, so that he 

ultimately focused more on individual student performance on written work than on 

student interaction and group products. 
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Bruce had stereotypes about his student population before he met them. He was 

interested in working in a Southside district because he wanted to make a difiference and 

perceived the minority population in this district as more needy than other children, as 

illustrated by the following quote: "It's one of the reasons I like this district, because a lot 

of these kids, the bulk of them, are really victims, is the way I had to look at it." He 

seems not to have valued their prior knowledge, conceiving of it as something that had to 

be overcome before teaching could begin. For example: "You have to beat it out of them, 

one way or another, to get the right knowledge in there." 

Field notes reflect frequent conmients related to Bruce's concern about his 

students, both lack of support from home and lack of attention by his administration. It 

appeared to one researcher that Bruce was more stressed when students were active, that 

he was more comfortable in the front with his eye on all of the students. The observer 

stated: "he distrusts the kids and he is not certain of their ability." 

Development in Instructional Practices 

Bruce reported in his first year that he was interested in using student-generated 

questions and allowing students to construct their own knowledge, but over the years, he 

reported that his most common instructional techniques were direct instruction, 

cooperative learning, and inquiry. He consistently defined "inquiry" as the provision of a 

catalyst from which students could conduct their own exploration. He stated in his semi-

structured interview that science was "a discovery process where what you wind up with 

is not always what you set out to do." However, in practice, "inquiry" for Bruce was 

directing students to apply knowledge in a certain way. His example of an inquiry lesson 



64 

was actually a canned lab in which students were asked to make a circuit given a 

diagram. 

In Bruce's teaching, little was observed that was inquiry-based or student-

centered. He was observed implementing one extended inquiry cycle the first year. Even 

with all the support of ASIST available to him, Bruce could not get beyond the classroom 

problems, real or perceived, and implement an extended inquiry cycle on his own. During 

his first year, he invited the Project Director to co-teach an extended inquiry cycle, but 

his level of comfort with process was evident. The Director stated that Bruce seemed 

uncomfortable with too much student activity. She noted that Bruce had no structures in 

place conducive to inquiry, such as cooperative learning or other thinking structures. He 

continued to use the language of inquiry to describe what he thought were inquiry 

lessons. He did not implement an other extended inquiry cycles for the duration of his 

induction period. 

In his second year, researchers did in fact observe Bruce implementing one 

guided inquiry lesson, in which he was asking students to explore various types of 

circuits. The researcher was encouraged to observe that the lesson incorporated prediction 

and an event that challenged students to ponder about the flow of electricity. Students 

were actively working in groups, and cooperative structures were in place. The main 

input for Bruce was to push the activity beyond hypothesis, exploration, and data 

collection to tease out and reinforce conclusions through class discussioiL The researcher 

also suggested that he help students provide labels for phenomena after and not before the 
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exploration phase. The lack of enq)hasis Bruce placed on drawing out important concepts 

from his class sessions was a recurring theme from those who observed him. 

Besides one staff-assisted extended inquiry cycle and one guided inquiry lab, 

Bruce's lessons tended to be content-based and teacher-centered. Bruce often 

implemented portions of what he viewed as inquiry, such as use of catalysts, cooperative 

learning strategies and multiple activities, using student-centeredness as a rationale. 

When probed about why he likes such activities, he concluded that students were 

"engaged." It appeared he did not take the advice given to him in previous visits, as he 

continued to provide vocabulary in advance of exploration, in additon to focusing on 

content rather than concepts. Of the four observations recorded over the last two years, he 

scored ten points out of twenty on three of them, indicating that they were identifiable as 

inquiry but still strongly teacher-centered (see Table 4.5). During his last year, he 

regressed more noticeably into teacher-directed instruction. Researchers saw him offer 

the same lab activity on circuits that had been offered the previous year, however, it was 

more highly structured, in that he provided them with a set procedure for their 

exploration. There was no prediction and little opportunity for discussion or problem-

solving. He seemed to have been even more worried about classroom discipline, and had 

in fact implemented additional structures for noise control. 

Program Participation and Impacts 

Bruce attended regularly, interacting consistently at workshops, and took every 

opportunity to attend conferences. Although he was an active participant in ASIST, there 

seems to have been little impact from ASIST on Bruce's development as a beginning 
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teacher. He was so throughly consumed with the overwhelming complexity and scale of 

classroom management that he was unable to focus on student learning, directly relating 

these problems to student and ultimately cultural problems. He also had an ongoing 

problem with the lack of supplies. On the final evaluation the first year, he reported that 

ASIST could not do enough to help him deal with these contextual factors, and expressed 

the wish that ASIST staff could work more closely with his school administrators. The 

most beneficial part of ASIST for him was communicating with other beginning teachers. 

He often felt better hearing that others were going through the same thing he was 

experiencing. He stated that he had learned some new teaching strategies and planning 

methods. His classroom was in general an active environment, in that he consistently 

used cooperative learning strategies that he had learned in ASIST; however, the level of 

conceptually-based instruction was low and based on a incomplete definition of "science 

as inquir>'." While he did implement some inquiry-like activities, he most often used the 

language of inquiry to describe what was in reality a traditional lab that incorporated 

cooperative learning and some student exploration. 

Discussion 

Overall, the analysis does not show a noticable impact on Bruce's development in 

either beliefs or practices. His beliefs about teaching and learning remained traditional 

and behaviorist throughout the induction period. He began as a conceptual teacher, 

straddling his desire to conduct a student-centered classroom but concerned with 

management issues, very enthusiastic about helping his target population and excited to 

be beginning a new career. By his second year, he had retreated to didactic belief, and 
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by the end of the induction period had moved somewhat closer in the direction in which 

he had begun. While he maintained his belief in an active classroom and continued to use 

cooperative learning strategies, he continued to limit student activities to lower-level 

cognitive efforts. 

His experience was colored by his pre-existing conceptions of how students leam, 

as well as his stereotypes about the population of students in which he was immersed. His 

concern with the personal and cultural problems he perceived in his students was a 

consistent theme. Bruce did not receive much in the way of professional development 

from his district, and what support he did receive was not significant in his estimation. 

Two aspects of his professional context continued to emerge as themes that tempered the 

impact of ASIST on his development; the ineffective way in which he felt the student 

population was managed and the fact that he felt like he would have been better placed in 

high school. Also, while it is difficult to predict to what degree his placement as a 

Causasian male in a primarly Hispanic school had an impact on his experience, the case 

study reveals he perpetually struggled to understand the unfamiliar culture of his 

students. 

Bruce's development over the induction period can be simimarized as follows: 

• Stated beliefs and practices aligned &irly closely, 

• Behavior management issues determined his instruction and were barriers to 

implementation of inquiry, 

• Teacher-centered instruction was predominent, with some student-centered 

activites but no student-driven inquiries, and 
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• Low-level application of knowledge, skills, and behavioral changes were the 

primary indicators of learning. 

Kevin 

Personal Background 

Kevin completed his teacher training at University of Arizona with a Bachebr of 

Science degree in biology with 30 content hours. Teaching was his first career. He began 

with constructivist philosophies of teaching and learning, which strengthened over time. 

In his initial interview, Kevin described his teaching as like the ocean, and explained "I 

chose this metaphor because like the ocean, my teaching is always changing and going 

into different directions and at times it does not always go smoothly." In &ct, all his 

metaphors over time revealed his self-conception as a developing teacher. He 

successively described himself as emerging, whether from tadpole to frog or from 

caterpillar to butterfly stages. In his second year, he stated that he felt like he had changed 

a lot but that there were stilt a few things on which he was working. He valued the idea 

that he could adapt to new situations. 

Kevin considered himself to be a hands-on learner who liked to learn from his 

mistakes. In his pre-teaching interview He admitted that undergraduate lecture often did 

not make sense to him. He consistently stated that he knew when he had learned when he 

could teach something to someone else, such as during his first interview: 

I liked it when I could work with groups and I'd have to explain it to 
somebody or somebody would explain it to me. And that way you really 
know that you know it, if you can convey it to somebody, answer the 
questions that they have about it. If you can think about it and put it in a 
different context than you learned it in, to actually apply it. 
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He also believed that he learned well by experimentation, whatever the outcome. 

Kevin had a powerful learning experience in the support program summer workshop 

before his first year of teaching, in which he and his group learned from having a poorly 

constructed set of procedures. Reflecting on that experience, he stated, "I learned more 

from that than if the experiment would have worked. We had a good discussion about 

why it didn't work and what we'd do differently. I thought that was...it let me see it from 

the student's point of view. It was really amazing, really." He frequently talked about 

how he approached student learning in a like way, allowing them to discover things for 

themselves. He concluded, "I guess, I could see how I could come by and tell the students 

'you know, that's really not going to work. Do this,' and they just do it anyway. Maybe 

it's important to just let them do it. It might be better for them to discover it themselves." 

Professional Context 

Kevin taught T*** grade life science in a suburban middle school serving mostly 

white, upper middle class students. The final year of his induction period was also his 

final year as a classroom teacher, as he took a position in data management in another 

city with an 80% increase in salary. Researchers were unaware of his decision to leave 

teaching until the middle of his final semester. He attributed his reasons for leaving to 

both internal and external factors. Internally, he was concerned about the growing class 

size and the lack of support of his district for some grant projects he was developing. As 

well, he and his wife were just starting a &mily, and his salary in data management 

would make it possible for her to stay at home and raise the family. Kevin seems to have 

had very little trouble making the decision to leave. It is unlikely that he will return to 
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teaching, due to his femily situation and his enjoyment of his new position. He stated that 

while it was easy for him to see the need for a lifestyle change, he enjoyed the classroom 

immensely. 

Kevin seemed pleased with his teaching situation up until the last semester. He 

had only one preparation in a subject matter with which he was very comfortable, and no 

extracurricular responsibilities. He was also teaching at the grade level of his choice, and 

commented, "I'm definitely like the emphasis on life science. But that's why I chose 7th 

grade. I'm not too interested in chemistry or physics, although they overlap." He was also 

pleased with the support he received from his administration, commenting that they 

"pretty much get me anything I need," and also enjoyed a casual relationship with his 

colleagues in the 7th grade, whereby they occasionally shared lessons and often met to 

talk about students. While his ideology did not match with that of the 7th grade teachers, 

they still worked together on student management issues, but he worked much more 

closely with the 8th grade science teachers who shared his orientation toward inquiry-

based classrooms. He had an outstanding mentor his first year who was a veteran science 

teacher, who, although a stricter disciplinarian than he was, shared with him a common 

belief in the importance of project work that promoted critical thinking. By the end of the 

second year, he was consulting with her less and becoming more independent. 

His concerns evolved from planning, materials, and discipline for the first year to 

class size and the constraints of standards in the final interview. By the second year, he 

was beginning to understand what role he wanted to play in relation to his students and 

had fewer concerns about management. He also stated he felt more comfortable with his 
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role as a teacher in front of the classroom. Initially, he felt some pressure from his 

principal to have a structured, well-managed classroom, but discovered that his principal 

in fact understood the significance of a somewhat noisy, active, inquiry-based lab. He 

was relieved to leam that his principal supported inquiry labs and began to relax and feel 

more comfortable in his job. 

Development in Beliefs about Teaching 

Kevin began his induction period with student-centered, constructivist ideology 

and shifted even further in some categories from early constructivist to constructivist 

inquiry. His beliefs about teaching were consistently student-centered, with twelve out of 

forty-eight responses on the TPPI teacher-centered (see table 4.6). His decisions about 

what to teach and what not to teach were based on the both the National Science 

Education Standards (NRC, 1996) and the district curriculum. He felt like these 

standards actually enabled him to do inquiry, as they focused on "science as inquiry."' He 

said he never had a problem doing what he felt students needed and simultaneously 

meeting the requirements of the national standards. "When the kids get the basics, then if 

they want to leam a little more, they leam a little more." 

The district curriculum was important to him in the first year, as he was told to 

stick pretty close to it, but in ensuing years, he began to pick and choose things the 

students liked best out of the curriculum. He got away from the book as much as he 

could, because he found that students were getting caught up in the details, so he kept 

simplifying the concepts and returning to the big picture. For example, after a worksheet 

session, he would ask them how many legs a certain insect had and they wouldn't know 
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because they had gotten all wrapped up in the scientific names. He himself didn't like 

doing ''little detail oriented stuf^" and after having been asked by students why they had 

to know it, he finally realized they probably didn't have to know it. 

He also based his curricular decisions on student interest. He seemed more 

concerned about the processes they learned than the content, aligning with his belief that 

it was important to teach students to think. At the end of his second year, he stated in the 

final interview: 

I'm really more concerned about teaching the kids how to think. Teaching 
them how to take in new knowledge, and kind of...critical thinking. So 
they take in new information and they decide whether or not it's true or 
how valid it is, like where the source is. I kind of think, there is some base 
knowledge that you need in science, but it's changing every day. There's 
so much new information that it's more important to teach them how to 
take in that information. 

By the end of his induction period, Kevin was thoroughly focused on 

student learning. He had taken a student survey at the end of his second and third 

years to help him focus more on subjects in which students seemed consistently 

interested. Kevin also linked discipline problems to decisions about what to teach 

and what not to teach. He found that he had the most trouble with discipline the 

first semester because he stuck to the textbook and wasn't really personally 

motivated by what he was teaching. He began to decide what to teach and what 

not to teach based more on student interest, and simuhaneously saw his discipline 

problems abating. He observed, "When I had my own stufl^ classroom 

management wasn't that bad at all." 
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His decisions about when to move from one concept to another were also 

fully focused on student responses. Kevin made a distinction between moving 

from one activity to another and one concept to another. He most frequently 

decided to change activites when students were no longer interested. Toward the 

middle of the induction period, problems with discipline had become a strong 

indicator for him to move on. Kevin stated, "I kind of judge it [level of student 

interest] on basically how much discipline I have to do. If I have to do a lot of 

discipline, then they're not interested in it. Like the best lessons I have are week-

long labs without ever having to do any discipline." 

Decisions about moving on to another concept were based on time in the 

early part of his induction experience. What he perceived as pressure from the 

principal, whom he thought wanted to see a certain kind of classroom, often 

forced him to move ahead in his first year when he felt like students weren't 

ready. By the end of the second year, he stated that while he knew time had driven 

many of his decisions, next year he hoped to be able to decide to move on when 

75% of students had understood. He hoped to assess this informally. He had also 

come to understand the perceptions he had of his pricipal were inaccurate. In &ct 

his principal encouraged taking the time for inquiry-based instruction. During his 

final interview, he stated that he did in frict make decisions about moving from 

one concept to another through informal assessment that 75% of students had 

understood. He stated that he assessed their understanding by walking around and 
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listening to their interactions and noting their interest level. If he felt like students 

weren't getting it, he would revisit certain concepts. 

When discussing modeling and manipulating the educational environment, 

Kevin did not mention the physical set-up or appearance of the classroom, except 

for once noting he always arranged seats to best accommodate cooperative 

learning. Kevin's beliefs about what modeling was important and how to create a 

classroom environment that would maximize student understanding remained 

consistently oriented toward interaction and emotional safety. To this end, he 

modeled both strategies and attitudes. As &r as attitudes, he tried to model 

valuing student input by focusing the attention less on himself as the classroom 

and leader and more on the students. He consciously tried to be open to 

suggestions and listen to students, often expressing an interest in their lives 

outside of the classroom. He stated that it seemed to help them if he never 

pretended to know everything and adimitted that he was learning along with them. 

Kevin made it a personal objective to make sure that they weren't wasting their 

time in his classroom, that everything they did had a point. Early in his career, he 

had students ask him '̂ vhy are we doing this?" and had to admit to himself that 

there was no good reason. Thereafter, he tried to focus on providing instruction 

that was relavent, going deeper rather than wider with his planning. He wanted his 

classroom to be a positive place that was safe for exploration and questioning, 

where students could feel free to express their opinions in a non-threatening 
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environment. He was concerned that no one should ever feel put down and that 

they would be happy to be there. 

As &r as strategies, his main concern was to model strong questioning and 

problem-solving strategies, what he called "modeling scaffolding." He chose not 

to give answers but to instead encourage students to think first, so that students 

would always be encouraged to think with their peers and ask questions of their 

group before asking questions of him. He would model how he would try to 

figure out the answer, often taking on a role in cooperative learning group to help 

students understand how that role might function. 

For Kevin, science described how everything in the universe worked. Science 

itself was always changing and improving. He defined it in this way; "In my class, I see 

science as thinking." In the initial interview, Kevin always described "science as inquiry" 

as student-centered, and this perception evolved over the induction period from student-

centered labs to student-driven labs. His initial example was giving students a guided 

experience through which they would explore something that interested them. He gave 

the example of setting up stations for the exploration of force. He would set them up in a 

way that they could explore, but they would experience what he wanted them to 

experience. He explained; "I think it's important for them to have a lot of freedom to 

decide what they wanted to do their experiment on, because if they are not interested in it, 

I don't think they will leam much." As he developed, his definition of "science as 

inquiry" moved up along the continuum, so that his lessons were not only student 

centered, but also student driven. It was inquiry if one "had the experiment set up in such 
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a way that it can go a number of different ways based upon what the kids wanted to learn 

about." For him, "science as inquiry" was progressively more about simply letting the 

kids learn about that which interested them. He focused on using their prior knowledge to 

evoke this interest and provide a catalyst for inquiry with little input from him—what he 

called "driving the lesson on curiosity." 

Development in Beliefs about Learning 

Kevin believed students learned through experiences, whether on their own or 

interacting in groups. He frequently gave students a situation to experience, and then they 

processed what they had observed. He was aware that they learned the worst by lecture 

and thought they learned best through lab situations. He borrowed a technique from his 

cooperating teacher in which he had students draw themselves during lectures, lab 

discussion, and book work, and he found that 99% of the time they drew themselves 

asleep in lectures. He noticed they learned best when they got to come up with their own 

experiment and they actually had to think about it instead of using a canned lab. Just as 

he felt he himself learned best through teaching something to someone else, he also felt 

like his students learned well when active and interacting. "I think they learn best when 

they're out there doing things, manipulating things, sort of making their own 

interpretation instead of me telling them what they should learn." He estimated that 90% 

of his students learned best by hands-on activities and peer interaction, and that "even the 

ones who think they learn better by reading probably learn better by hands-on. They're 

just not comfortable with it yet." 
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Kevin judged whether or not learning was occurring in the classroom by 

observing the level of student interest and interaction. According to him, learning was 

occurring in his classroom when students were coming up with their own questions and 

asking them of each other, and when he heard them talking to each other about the lesson 

afterwards. Similar to his own expereicne, he believed that students were learning when 

they were teaching each other. He observed that students were happy when they were 

able to explain something to someone else. Kevin judged levels of student engagement by 

the amount of attention he had to pay to discipline. He knew that learning had slowed if 

he was having to pay more attention to discipline. 

Kevin repeatedly spoke of assessment as informal. Frequent use of questioning 

allowed him to guage within a few seconds whether or not students had understood a 

concept. He watched them in lab, and felt that as he got to know them, he could more 

quickly and accurately judge whether or not they were understanding. Still, after his first 

year, he was very aware that all students learn at different levels and that he didn't always 

have time to talk to everyone. Understanding the time limitations of this type of informal 

assessment, he began to use journals to get a better idea of understanding the lesson. He 

allowed students to learn from their mistakes and rarely provided them with advance 

information, preferring to allow students to explore first, using their own vocabulary, and 

then label later. Having noticed that students were often unaware of what they had 

learned, he felt like it was important to show them. To these ends, he did use some 

additional formative strategies, such as concept-mapping, v-maps, and drawing. He 

discovered that pre- and post-concept maps were a useful tool for helping make students 
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more aware of how their understanding had improved. After noticing that students often 

sought out the "right" answer from their peers, he began to use drawings to determine 

whether or not they were making their own interpretations. 

Development of Instructional Practices 

Kevin consistently repotted that inquiry was his most commonly-used 

instructional technique, whether as a learning cycle or through various types of inquiry 

labs, such as SSCS, rotating station labs, or guided inquiry labs. He did two cycles every 

year, and each year one of the cycles was a new one he had designed. All the lessons we 

observed scored as student-centered (see Tables 4.4 and 4.5). The first year he did several 

guided inquiry lessons and one extended inquiry cycle. He started out the year using what 

he described as "a mini-cycle" that involved the development of a classroom survey 

lesson. He determined that it would be an effective way for the students to begin to leam 

about each other. He connected with the initial components of an inquiry experience 

(interest, questioning, and presentation of data) and found: 

They were really into it. They learned a lot about graphing, and they didn't 
even realize they were doing it—they just did it...but it was too long. I had 
them ask ten questions and next year I'm only going to have them do five. 
It took almost two weeks (post-TPPI, Year One). 

He also had the students design a cell at one point. He encouraged them to use 

their imaginations, and many were actually making analogies, such as making the school 

the cell with the office as the nucleus. In his final interview of the last year, he stated, "I 

think they learned more doing that than they did the whole two weeks we studied cells, 

because they had to think about it." 
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During the final interview the first year, he identified his second cycle, 

implemented in March, as the best teaching experience for him. He said, "I think the best 

teaching situation I ever experienced was with the Fast Plants. And I think that except for 

my 6th period class, the kids just loved it...they came up with some really cool 

experiments....[during the Share Phase] each kid had to ask one critical question, so if the 

group who was presenting didn't catch it [flaws in the experiment], somebody else in the 

class almost always caught it." 

Throughout the first year, changes in the way Kevin implemented inquiry cycles 

demonstrated a deeper level of inquiry. His score on the EIOR improved dramatically 

from the first to the second cycle (see Table 4.4). During observations of the Fast Plants 

cycle, the researcher noted; "this class is about activity and student participation. Kevin 

has students working in groups, moving from group to group asking questions." Scores 

on the EIOR indicated that cooperative learning and assessment were the strongest 

components of the cycle for Kevin. He was beginning to see success with inquiry-based 

activities and therefore focus more on studente learning to inform his teaching. 

Kevin could see his students learning, something he felt was a positive 

impact of inq)lementing inquiry-based learning. In reference to a new extended 

inquiry cycle he had implemented his second year, he stated: 

They were thinking and they were doing. It seemed to me they 
were almost teaching each other because they were pointing out 
flaws in each other's experiements. And that was cool because I 
could just sit back and it was fun, too, because, I don't know. It 
was just fun because I was no longer the center of attention as a 
teacher...And management was a non-issue the whole Fast Plant 
cycle. 
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He had such good resuhs from the extended inquiry cycles he did the first year 

that he set a goal to increase the number the number of extended inquiry cycles to four 

the next year and include additional inquiry-based labs. "My goal, and my principal is 

totally cool with this, is to do at least three labs or experiment-type things a week." 

The second year, Kevin did in fact do more cycles and several guided inquiry 

labs. He re-did the Fast Plants cycle and included two other extended inquiry cycles, one 

on mealworms and one on desert ecology. Researchers observed his classroom during 

several phases of the cycle. He struggled with question-generation, but was ultimately 

successful, using and refining the model he had learned the first year. Researchers 

commented that he demonstrated skills and abilities that were not common among 

second-year teachers, such as established cooperative learning structures and student-

generated research questions. His students were always actively engaged and working 

effectively in groups. The only comment made by those observing his lessons was that 

his evaluation procedures were not readily apparent. 

By his third year, Kevin had designed and implemented even more extended 

inquiry cycles. He fiirther refined the desert ecology cycle. He had so confidently 

established himself that he had a student teacher in the second semester, with whom he 

planned and implemented a cycle on bacteria. In the final interview of his third year, he 

explained: 

We did the bacteria SSCS, where they had to come up with some question 
about bacteria. That one we left wide open. It was actually the coolest one 
we did all year. Some of them tried to see if their bacteria would transfer 
genes. Antibiotic resistance genes, you know? But the problem with that is 
we didn't have the, it wasn't sterile enough so nobody got good results, 
but they got some really good thinking involved. Some of them sprayed an 
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area for S days with Lysol and they assumed anything alive would have an 
immunity to Lysol, a resistance. And then they put that in a solution with 
regular bacteria that wasn't immune, and they tried to see if if it developed 
immmunities, which was kind of cool. 

He also implemented several guided inquiry cycles, one on human systems, 

during which students designed their own organism, and one on rockets, during which 

students designed and tested variables. Aiter one observation of Kevin's question-

refining section of the desert ecology cycle, the researcher conunented that there were no 

obvious improvements that she could suggest, that there was just enough structure and 

freedom in the class to allow for student idea-generation and discussion. The researcher 

who witnessed Kevin's desert ecobgy Solve phase saw students collecting data 

according to procedures they had designed and refined to answer their question. 

Program Participation and Impacts 

Kevin was a very active participant in the induction program for the first two 

years, and was in fact one of the most active participants. All three years he attended the 

National Science Teachers' Conference provided by ASIST, and made an effort to visit 

other teachers' classrooms. He formed an enduring relationship with one of the mentor 

teachers. Acknowledged by ASIST staff and his peers as a leader in ASIST and an 

exemplary teacher, he had assisted the stafif in providing model lessons and often coached 

other beginners. The ASIST director had targeted Kevin as a potential ASIST mentor 

teacher for the coming year. 

Kevin stated he most enjoyed the monthly meetings and the opportunities 

provided there to plan, discuss, defend existing ideologies, and hear new ideas and 

dififerent viewpoints of both mentor teachers and peers. Kevin shifted his labs from 



82 

cookbook and guided inquiry to more student- driven inquiry approaches. What he 

learned in the first siumner workshop {vovided by ASIST about the importance of 

allowing students to explore on their own and allowing to students to &il and try again 

consistently informed decisions he made about his teaching. He had an on-going 

relationship with the Project Director that began with this workshop, and frequently 

solicited her input over email during the first year, communicating his plans regularly and 

soliciting feedback. He was an enthusiastic supporter of ASIST and seemed to have 

benefited greatly. On the whole ASIST encouraged him to try new methods and seems to 

have stimulated some changes in the way he thought about teaching and learning. 

Discussion 

Kevin continuously developed toward more student-centered beliefs and 

practices. His beliefs shifted from transitional to experienced constructivist, and he 

implemented increasingly more inquiry cycles over the years. He began with an ideology 

that was focused on student learning, having leamed from interacting with his peers that 

summer what it was like to be a student, and was convinced that he would provide like 

experiences for his students so that they could learn through exploration, through making 

their own mistakes. Student observtion was a theme for him, as was the reflective nature 

of his practice. He stated that he enjoyed thinking metacognitvely about his experience 

and often shared these thought processes with mentors and peers. He was a keen observer 

of students throughout the induction period, and by the end of ASIST was adjusting the 

curriculum according to the resuhs of student surveys about what parts of the year's 
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curriculum had most interested theuL By the end of his first year, he was already '̂ getting 

away from the textbook" and relating student learning to the type of method he used. 

Kevin's development took place in a context that was supportive of inquiry. His 

district professional devekipment program, his principal, and several of his peers were 

very supportive of and interested in what he was trying to do with inquiry-based labs. In 

addition, he was teaching in an upper middle class district where his ethnicity closely 

matched that of the majority of his students. The impact of ASIST seems to have been 

enhanced for him due to its alignment with his personal ideok)gy and the ideology of the 

district in which he worked. 

Overall, Kevin's development over the induction period can be summarized as 

follows: 

• Beliefs about teaching and learning paralleled classroom practices over the 

three years, 

• Use of extended inquiry cycles, other inquiry lessons, and use of a variety 

of alternative learning assessments increased, 

• Student involvement was an on-going determinant of direction of study, 

and 

• Reflection characterized his practice throughout. 
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Tina 

Personal Background 

Tina completed her teacher training at University of Arizona with a Bachelor of 

Science degree in biology. Teaching was her first career. She began with didactic 

philosophies of teaching and learning, which were reinforced over time. Her use of 

metaphor painted a picture of her as very much in control of her students, as pointing 

them in the right direction. She viewed herself in an authoritarian role, as a "chaperone 

on the date with science," helping them have a fun but safe outii^, or the branches of a 

tree supporting the fruit until it is ready to fall off. She also described herself as a fly on 

the wall. In her pre-TPPI the first year, she explained: 

I try to watch them like sticking to a wall. Fm going to just watch what's 
gong on. But also as a fly, that I'm going to try to get around to everybody 
and land on everybody's paper. I'd like to be able to do that, you know. Be 
a little pesky fly. But I'm really big in that I'll be in front of the classroom 
trying to get their attention, like, 'Look at me.' And I feel a lot more 
comfortable with them looking at me. In &ct, I feel very uncomfortable 
when they are not looking at me, which is different from the beginnng of 
the year...but now I'm like, no, I love it when you all look at me and 
you're quiet. 

She described her learning style as ''very traditional. I think that probably comes 

from the way I was taught. The way I teach myself, the way I learn things, that I learn 

best traditionally, you know, what do you want me to know, and find me a way to 

understand it, and you can get different hints of how to understand it...like I give the kids 

the information, I tell them where it is, so it's very traditional." She knew she had learned 

something "when I can recall it, like learning phone numbers or learning a direction to 

somebody's house." Another example she gave of learning was being able to repeat to 
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her husband how shocks and springs work on a car. If she could repeat something without 

making any mistakes or perform an activity correctly, she had learned "...because it is a 

learning thing [recalling phone numbers] not an understanding thing. But even with 

understanding, if Tm able to recall the difference between convex and concave, then I say 

'Oh, I understand it."' It appears she made no real distinction between learning and 

understanding, such that learning meant memorization and regurgitation of facts with 

little attention to concepts. 

She reported that the best learning situation she had ever experienced was in a 

high school biology class. The teacher modeled an active, organized classroom. During 

the pre-TPPI her first year, she described this experience: 

We did a lot of dissections. She also had us keep notebooks, keep 
organized. She checked those every nine weeks. Part of your notebook, 
she was very specific what she wanted in there. I was such an organized...! 
wanted to keep everything organized, too and tried my hardest to follow 
and to please her, to show 'Yes, I have all my papers with me. I didn't lose 
any of them.' ....I really enjoyed her note-taking...for her, she left blanks, 
like every line had a blank. You had to follow along as to what that word 
was. 

Professional Context 

Tina taught lOth grade algebra and 9th grade physical science in an urban high 

school serving mostly white, middle class students. She got pregnant during the final 

semester of the induction period and took a leave of absence for one year, and has 

recently returned to the classroom for her fourth year of teaching in the same location and 

position. Tina seemed pleased with her teaching situation. She was comfortable with her 

two preparations and had no extracurricular responsibilities. She had a casual relationship 

with her colleagues, in that they sometimes lunched and met once a year for a department 
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workshop. She also had been assigned a mentor teacher, with whom she seemed to have 

had little contact. 

The most compelling aspect of Tina's narrative is the context in which she 

worked. Curriculum and work life were highly structured for ail teachers in her district. 

This structure was reinforced and institutionalized through the provision of a common 

instructional model. Elements of Essential Instruction (EEI)> based on the work of 

Madeline Hunter. The program focused on a behaviorist learning model of instruction, 

which seems to have over-ridden any potential impact she might have gained from 

ASIST. She received a tremendous amount of support from her district in the form of 

frequent observational visits, feedback, and new teacher workshops. In her first year, she 

was observed five times by a staff development person, four times by building 

administrators, once by the math department chair, and once by the science department 

chair. She found the feedback and goal-setting components of ASIST to be valuable 

components. In addition, she received approximately 42 hours of instruction in district 

Essential Elements of Instruction (EEI) workshops. In fact, there were several occasions 

on which she could not attend ASIST workshops due to prior commitments to her district 

support program. 

The support she received was primarily focused on organization and structuring 

the classroom, ideas which were well reinforced in daily classroom life. Her site also 

provided a ''rookie program" that regularly convened begiiming teachers across 

departments for sociobgical and administrative support. Tina felt that the emphasis on 

procedural issues, building information, and logistical issues were valuable. 
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Development in Beliefs about Teaching 

Tina's beliefs about teaching were also traditional. The majority of her responses 

on the TPPI (32/48) were in the didactic category (see Table 4.6). Tina made curricular 

decisions based on a belief that learning was a structured process, the authority for which 

came from outskle the classroom. She consistently stated that she decided what to teach 

and what not to teach given the district curriculum and the national standards. Tina's 

beliefs about teaching seem to have been strongly influenced by the context in which she 

worked. Her curriculum was predetermined and driven by summative multiple-choice 

tests. The school had a "60% rule" which stated that students had to score at least 60% on 

the final, regardless of cumulative scores, in order to pass any class. At the end of her 

first year, she spoke of having made curricular decisions based on what was on the test: 

"The forces that be are much greater than I." She also identified availability of materials 

and time as factors that determined what was taught and how. At one point, she posted a 

question to the ASIST listserv: "What if I cram a cycle into five hours (one week) and 

then give them the unit test?' By the end of the induction period, she began to mention 

student interest and prior knowledge as factors in her decision-making process, but there 

seems to have been little administrative support for such considerations. 

She appears to have accepted the school's prescribed curriculum, and rarely spoke 

of students when discussing decisions about when to move from one concept to another. 

In her initial responses, she referred to student interest and stated that their questioning 

often guided her to move on. As the induction period progressed, she consistently 

referred to time and the established curriculum as motivating factors in progressing from 
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one concept to another. She moved on when she had con:q)leted a unit and the material 

had been covered. She stated, "It's not necessarily me moving from day to day; it's just, 

'Okay, we've done this concept, we're done, let's go to the next one.'" I don't assess the 

kids daily to see if they got it and then have to re-teach it. With science, I generally say, 

'Okay, we did this lab, let's go to the next lab,' so it's more like when we're finished, 

we're finished." At the beginning of her third year, she gave the example of a lesson she 

gave on Ohm's Law, which illustrates the process she frequently went through in 

covering a particular topic. 

We spent two hours—one hour taking notes and comparing circuits and 
doing some math problems—^and then the second part they did their 
worksheet to reinforce it some more. And I know for homework they have 
another Ohm's Law question and then for some more of our bell work it'll 
probably be review again, and then we'll have a quiz on it. I mean, that's 
kind of the cycle. I try to get as much practice in and review as possible, 
and then once I think I've beaten it to death, 'Okay, let's go on (post-
TPPI, Year Two). 

Her model for teaching mirrored her own personal beliefs about how she learned 

best. She modeled exactly what attracted her about her high school biology class, 

emphasizing the importance of organization and the strong, consistent voice of the 

teacher. Having everything organized in a tray collection/distribution system and 

requiring that students keep all their papers in order in a binder were important elements 

she modeled. 'Talking it out loud" was a consistent refrain in her interviews, meaning 

providing a lecture outline with fill-in-the-blank overheads. She very careililly modeled 

laboratory procedures in detail, consistent with her concerns for student safety and what 

she judged was appropriate for their level. 
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Similarly, she defined an educational environment that would provide the 

maximum student understanding as one which was physically organized and free of 

clutter. Desk arrangement was important to her. She kept her desk free of everything to 

aUow room for demonstrations. Throughout the three years, she maintained the same 

arrangement of student desks—paired and facing forward. It also seemed important that 

she set a certain standard for efficiency and tried to remove any roadblocks, to which end 

she grouped students according to ability. "I can tell when I put the low-acheivers 

together, at least they're not bringing down anybody else." 

For Tina, an environment conducive to learning meant having enough space for 

her to walk between desks and check on student work, an overhead that everyone could 

see, a paper-passing procedure, and posted rules and procedures. In addition, she posted 

grades and inspirational posters. Her beliefs about how to create a successful learning 

environment were related more to the physical environment than the intellectual 

environment. 

Development in Beliefs about Learning 

Tina's beliefs about learning were very traditional. She stated througout the 

induction period that students leam best through memorization and practice and believed 

that the purpose for labs was to offer opportunities for practice and repetitioiL At the end 

of the induction period, during her last interview, she conmiented: 

My practice for them during the whole unit is that I repeat questions to 
them and have them answer back correctly. Like we do a lab one day, they 
have to go through, they had to answer questions in the lab and 1 told them 
if they were correct or not and graded it. And then the next day would be a 
review, repeating the same questions, maybe in just different words, but it 
would be the same concept. So I guess it's kind of like also a repetition. 
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She explained this cycle of learning numerous times thoroughout the induction 

period as including first a structured lab, then a time of question and answer, and finally a 

note-taking session. While she often stated that she decided to move on when a unit or 

topic was 'Pushed," in other words by the dictates of time and structure, she frequently 

stated that she knew learning was occurring by observing student interactions. Over the 

inductkin period, her responses vascillated between stating that she judged when learning 

was occurring by noticing the level of student interaction in groups to when she saw 

changes in behavior or efficient skill performance. She frequently stressed the importance 

of students teaching each other. In thinking about their learning, she stated, "I think when 

as a group they are all standing around talking about the lab and putting the materials 

together, they are discussing it, they're not just saying put this here, put this there, they're 

more like 'Well, if this happens, or why did you put that there, or show me how you did 

that,' and then it seems more like learning." Almost as frequently, however, she talked 

about the importance of student ability to repeat back to her what they had learned, to get 

the correct answer and to work efficiently by themselves. These responses provide 

evidence of conflict between what she knew as the language of inquiry and her more 

deeply-embedded traditional beliefs. 

Her explanations of how she knew when students understood a concept were also 

inconsistent across time as well as inconsistent with her stated beliefs about how students 

learn best. She frequently stated that she knew students were understanding when they 

could teach another student, commenting, "I've talked until I'm blue in the face, but then 

another student speaks up and the kids get it. The tide almost turns when enough kids 
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stand up and say this is true." However, when the researcher asked her how she would 

know when students were '̂ finished" and ready to move on, she stated: 

It would be nice to see some sort of performance assessment with it but I 
think at their level, and the concepts are so basic, just to know just &cts. 
It's not too much of analytical or anything right now. So I think it would 
probably be just the basic check for understanding or a little pop quiz or 
they do bell work in the morning. A couple of questions, like how many 
charges were there and what did you do, and so that might be a very good 
indicator, like 'Okay, you did get that. Let's move on to the next one 
then'(post-TPPI, Year Two). 

She also used handouts and satisfactory completion of formal and organized lab 

reports as indicators that students had understood her objectives. "When they have 

finished their data table, their observations, I would go back, sit down, and have them 

write their conclusion. Then I know they're finished and it's time to move on." 

Development in Instructional Practices 

Tina reported that the three most common instructional techniques she used were 

some form of direct instruction, whether lecture, note-taking, or demonstration; labs or 

experiments; and cooperative learning. She consistently offered highly structured 

cookbook labs. "A lot of the labs are caimed so I'm going to lead them in the correct 

direction, or if they don't get it on their own during the first 10 minutes of doing the lab, 

eventually, you know, I feel that I have to tell them because they need to get the 

concept." She did one cycle at the very end of the first year, and in the final two years, 

socres for all six recorded observations were eight and below out of twenty, indicating 

consistent, teacher-centered practices (See Table 4.5). 

While she initially defined "science as inquiry" as a process in which students 

developed their own questions to research, for the remainder of the induction period she 
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retreated to defining it as problem-solving through use of the scientific method. At one 

point she defined inquiry as "something learned for the first time; cementing a fiuniliar 

concept and going a little further with it." It is therefore understandable that in some 

sense she conceived of what she did as inquiry. In describing one traditk)nal lab on 

creating an electromagnet as inquiry because students were manipulating variables, she 

said: 

The kids can follow directions so I just gave them the material and they 
had to read through wrapping the wire around the nail aiKi hooking it up 
and them picking it up and then over the post. By the third time teaching 
it, I realized, 'Oh, this actually, we can change something on this.' And so 
1 had the kids, you know, I could relate that to the kids and make it a little 
more of an experiment for them (post-TPPI, Year Two). 

The actk)n of students doing an experiment along with "learning" the concept 

seemed to characterize successfiil inquiry instruction for her. Another lesson she 

described as uiquuy was one she repeatedly did on electricity. In reflecting about this 

particular lab, she commented: 

The one concept I think is really important that I think they learn, it's a 
kind of inquiry that they have to be able to see that adding more batteries 
makes the light bulb brighter. They seem to get a kick out of that, they 
love it, and they can control it because then all of a sudden they have eight 
batteries and one little bitty bulb (post-TPPI, Year One). 

Tina implemented only one extended inquiry cycle over the entire induction 

period. The cycle was implemented at the end of the first year when her established 

curriculum was completed. A significant motivation for this implementation also 

stemmed from a sense of obligation to meet a perceived requirement of the workshop, 

and is consistent with her descriptions of how she learns best and what she likes in 

instruction. When asked why she did the cycle at the end, she responded: "I finally had 
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time and I knew I finally had a clear idea of what labs they could do and what stations 

they could have." 

The cycle she implemented was one she created herself as an extension of a more 

traditional unit related to electricity and magnetism. During the cycle, the observer noted 

it was "a worksheet-driven SSCS cycle." The researcher also noted that a significant 

portion of the class period devoted to the Search phase was spent with students observing 

the teacher as she provided specific directions on the proper way to refine a question. 

Overall, there was little student-to-student interaction, and her end-of-cycle evaluation 

assessed knowledge only. 

In successive years, researchers observed Tina implementing numerous traditional 

lessons, both labs and lectures. Her organizational structures were always in place with 

the locus of control firmly in her grasp. Researchers often commented that her classroom 

was highly structured, that students were given explicit directions, direct answers to 

questions, and step-by-step modeling of procedures. 

One researcher was concerned that Tina was perhaps unknowingly lowering her 

expectations of students and that there was little student-teacher interaction. Tina herself 

stated at the end of her second year: 

There isn't much of learning or problem-solving. A lot of guiding, and 
I've talked to other teachers. The science level that they're at is that I give 
them the problem, I tell them what we need to do, and I more or less am 
modeling the science for them. I'm showing them these are the steps you 
go through, well here's a problem, well how do we go about solving it, 
here's the materials, you know, what can we do to fix it or to find out how 
this thing works. And then they actually do hands-on, putting it together, 
but they've already seen the method. 
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Program Participation and Impacts 

It is clear from this analysis that the impact of ASIST on Tina was minimal. 

Tina's beliefs and practices remained unchanged over the induction period. Accordii^ to 

her final evaluations, the most important things she gained from the workshops were 

organizational—ideas about how to strengthen her discipline policy and use of journals to 

keep students organized. She had the same suggestions all three years, that ASIST 

provide a binder system with better ways to organize the information she received. She 

had trouble implementing SSCS for several reasons. First, she had no real incentive, 

compared to the incentive she had to use Esesntial Elements of Instruction (EEI). She 

stated that implementation of SSCS cycles should have been required with some form of 

reward or penalty, and only added on a cycle at the end of her first year when she had 

fiiiniled her obligations to the her school. Secondly, she did not feel comfortable creating 

her own cycles, stating she would have preferred to have had access to cycles pre

designed for her specific content area. It is apparent that, for Tina, cycles were viewed 

more as an effective way to convey content than as a process for creating understanding. 

During her final interview in Year One, she stated, 

I'd like to do, I don't know if I could actually do a cycle for each one 
[concept] but I think my goal for this sunmier is to actually get the 
standards lined up with the objective of, you know, what the concepts of 
the class are. Actually get to ttot point because I haven't seen any of that 
and they [school district] have objectives but I don't know where they 
keep them. So I'd like to be able to actually have it lined up with the 
benchmarks, or the state standards, or the NSTA. 

She did attend workshops regularly and seemed to enjoy discussing management 

problems with colleagues; however, when asked what support she had received as a 
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beginning teacher that was most beneficial, she repeatedly referred to the district 

professional development program. At the end of her first year, she described the 

importance of the Elements of Essential Instruction (EEI) support program, stating: 

I think throughout the whole year, I've actually really enjoyed the 
professional development program, with the Essential Elements of 
Instruction. How to teach, you know, with the objectives, with test 
analysis. I guess it was also a break from school. It was also nice to go 
there and to kind o^ it was almost like a support group—more than just 
learning about how to do their teaching method. 

While she seemed interested in trying some of the strategies modeled in ASIST, 

she was often constrained by the exam regime at her school and the strict time frame 

within which she had to enact her set curriculum. She began to use rubrics for her own 

personal grading and expressed interest in trying other alternative assessments; however, 

she felt constrained due to lack of support for such innovations. Her department was 

"100% stuck on lab reports." 

Discussion 

The support program seems to have had little impact on the development of 

Tina's beliefs and practices, as they remained strongly didactic throughout the induction 

period. Her focus remained fixed on the importance of her actions as a teacher and on the 

importance of the content, with a strong existing schemata that limited her ability to 

respond to the competing ideology of the induction program. It was also interesting to 

note that Tina's simplistic definition of learning limited her teaching to a focus on content 

rather than concepts. Her examples of students teaching other students primarily referred 

to students informing other students of the &cts. Learning was a series of directions to be 

foUowed and a discrete set of facts to be applied to new situations. Her most valued 
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learning experience prior to her entry into the support program or her first year of 

teaching was a didactic experience that for her modeled the most important aspect of 

education—organization and a manageable body of information. Her role as a student at 

that time was to please the teacher, and it appeared she chose to emulate a teacher whose 

expectations were clear. She filtered her experience through her enduring beliefs about 

learning as the activity of memorization and recall. 

She showed some minor shifts toward constructivist beliefs and practices over the 

three years, in that she often stated she judged whether or not students were leaming by 

observing their interactions. She frequently said she felt they had understood a concept 

when they could communicate it to their peers. These shifts were inconsistent with her 

overall profile, in that her the majority of her conversation was solidly didactic in 

orientation and her classroom was consistently observed as entirely teacher-centered. The 

one time she did implement an inquiry cycle, it was at the end of the year when her 

"other curriculum" was finished. These inconsistencies indicate her attempt to please 

ASIST stafiTin spite of her own privately held opposing convictions. 

This enduring set of behaviorist beliefs perfectly matched the educational 

philosophy of the school, which was being consistently reinforced in both the Rookie 

Program and Elements of Essential Instruction. Not only was her ideology in tacit 

agreement with that of her administration, her administration actively reinforced that 

orientation with frequent trainings and classroom visits in her first year. This was the 

most powerfol aspect of Tina's case— the observation that the district program confirmed 

her original beliefs and limited the impact of ASIST. Of the two support programs in 
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which she participated, the program that had the greatest e£fect on her was the program 

that most closely aligned with her existing beliefs. 

Overall, Tina's development while in the support program can be simmiarized as 

follows: 

• Teacher-centered beliefs and practices were predominant and consistent, 

• Some stated beliefs about student learning did not align with practices, and 

• Strong district and school emphasis on a more behaviorist model was 

consistent with her beliefs and was efifective in shaping her practice. 

Cross-case Analysis 

The writing of the case studies revealed that teachers' beliefs and practices 

developed to varying degrees, and that ASIST had varying impacts on each of the 

individuals involved. The descriptive/exploratory section of each case study presented a 

picture of each individual journey, including personal background, professional context, 

developments in beliefs and practices, and program impacts. The explanatory section of 

each case began to explore more deeply the nature of the impact of ASIST on each 

individual. 

While the with-in case studies revealed what happened, the following cross-case 

comparison is important for gaining a deeper understanding of why ASIST had the 

impact it did. Several themes emerged during the writing of the case studies that guided 

the cross-case comparison. In every case, the importance of personal background and 

professional context emerged as indicators of the impact of ASIST. Huling-Austin's 

(1987) findings from a national study of the impacts of induction programs predict that 
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the success of programs cannot be determined without "viewing induction as a reciprocal 

process between individuals and institutions" (p. 30), such that successful induction is a 

fiinction of three components—the beginning teacher, the context, the support program— 

and the interactions of each with the other. The foUowing comparison across cases 

clarifies the definition of these themes and helps illustrate the nature of the "reciprocal 

process." 

Thus the final step of the data reduction process illuminated the impact of ASIST 

through the examination of individual background and context, development of beliefs 

and practices, and their interaction. A meta-matrix (Miles & Huberman, 1984) was 

constructed which combined the major findings of all three cases by these emergent 

categories so that a comparison across cases could be conducted (see Table 4.6). 

Personal Backgrounds 

Kevin's personal background and pre-program belief about teaching and learning 

revealed him to be inquiring by nature, which matched the inquiry focus of ASIST more 

closely than did those of Bruce and Tina. His pre-entry beliefs were student-centered and 

reflective. As reflected in his initial responses on the TPPI, he began with a constructivist 

orientation, and placed personal value on his ability to explore and adapt based on what 

he had learned. In their use of metaphor, all three teachers described their role in 

relationship to the student, but Kevin had a focus on gathering information fi'om students 

with which to make decisions about teaching. This orientation is evidenced by his 

ongoing use of metaphor that described the importance of adaptation and growth in his 

role as a teacher, while Tina's metaphors indicated a focus on control. She spoke of her 
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role as traditional, in the sense of telling her students what they needed to know. Bruce's 

metaphors indicated a focus on content, as he spoke of his disappointment in the 

elementary knowledge base of his students. Both Bruce and Tina were more behaviorist 

and talked less metacognitively about their teaching experiences. While Kevin saw 

learning as thinking, Tina saw learning as memorization and regurgitation, and Bruce saw 

learning as changes in behavior. 

Teachers gave varying examples of best learning experiences that indicated the 

different orientations they brought to ASIST. Kevin cited the constnictivist learning 

experience be had just that summer through the Project. The importance of that 

experience for him carried through his practice, as he continually allowed students to 

explore for themselves, just as had been modeled for him and experienced by him in the 

first summer workshop. While Bruce mentioned his methods class, he did not mention 

the summer workshop at all, choosing instead to share an inquiry-based exploration he 

had in a college geology class. Tina referred neither to her methods class nor to the 

summer workshop, but instead described in detail the organization system of her high 

school biology teacher. 

Conceptions of science as inquiry varied across the three teachers but were 

consistent with each narrative. Kevin spoke of inquiry as allowing students to generate 

their own questions and explore ways to answer thent Bruce gave a less constnictivist 

definition, defining inquiry as guiding students to the answer or to their own conclusion. 

Tina seemed to think inquiry was active learning of any form, wherein students were 

learning something new in a canned lab. Both Tina and Bruce seemed to have less 
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developed understandings of the difiference between Actual and conceptual knowledge. 

Overall, Kevin's orientation toward teaching and learning aligned more closely with that 

of ASIST than did those of Bruce and Tina. 

Professional Contexts 

Kevin also had a professional context that was more conductive to 

implementation of inquiry. He had only one preparation in an upper middle class middle 

school in the content area and grade level of his choice. Thus, his initial concerns with 

management were few. He addressed these within his first semester, having learned from 

his first semester that the amount of trouble he had with discipline was directly related to 

his choices of content and methodology. He also had a strong science mentor teacher who 

was inquiry-minded, a principal who supported inquiry and a peer group who shared his 

ideology. 

In contrast, Bruce was not in an environment that supported inquiry. He had three 

preparations, two outside of science, and was teaching in a grade level he did not prefer 

in addition to being a Caucasian in a primarily Hispanic classroom. He had constant 

unresolved problems with management and an inordinate number of children with 

learning disabilities in every class. His mentor was not a science teacher and was too 

busy to assist him. He did not feel like his principal supported inquiry. While Bruce's 

orientation toward inquiry was not as strong as Kevin's he might have been more 

successfiil with implementing inquiry in a different, more conducive context. 

Tina's context was not conducive to inquiry for different reasons. She had very 

few concerns with management and in fact very few concerns at all. She had two 
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preparatioDS in satisfactory grade levels and content areas. The strong behaviorist context 

of her district matched her ideological orientation perfectly. Her principal, mentor 

teacher, and team members all consistently supported her in implementing a traditional 

multiple-choice test-driven curriculuuL 

Beliefs and Practices 

Only one of the three participants showed any marked shifts towards 

constructivist beliefs and practices over the induction period. Kevin's personal 

background and professional context seem to have been more conductive to development 

of constructivist teaching than did those of Bruce and Tina. Kevin expressed his belief in 

the significance of ASIST for his teaching and seems to have benefited from it on several 

levels to a much greater degree than did the other two participants. Kevin's willingness 

and ability to seek, reflect on, and adapt to evidence about teaching and learning may 

have facilitated the development of his beliefs and practices toward a more constructivist 

orientation. 

In summary, the case studies and cross-case comparison reveal: 

• The development of beliefs and practices varied greatly from one 

individual to another, 

• The nature of program impact was mediated by personal background and 

professional context, and 

• Those in contexts with ideologies that were neutral to or opposing that of 

ASIST experienced little or no impact from it. 
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Table 4.3 

TPPI Response Codes 

Teacher-centered Student-centered 

Teacher Didactic Transitional Conceptual Early Experienced 
Constructivist Constructivist 

Bruce 
F '97 •• •••• •• 
Sp '98 ••••• • •• 
F '98 •• •••• • •• 
Sp'99 •••• ••• •• 
p <99 «« •••• • • 
S 'GO •• ••• • •• 

Tina 
F'97 • • • •  • «  •  « 

S'98 • • • •  • •  •  •  

F'98 « •  •  « 

Sp '99 •  • •  • 

F'99 ••• • •  •  

Sp 'GO • •  • • •  • •  •  

Kevin 
F '97 • ••• •• • • 
S '98 • •••• • 
F '98 • • •••• • 
Sp'99 • • ••• •• 
F '99 ••• •• 
Sp'QO •••• • ••• 
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Table 4.4 

EIOR Scores for Implemented Cycles, Year One 

Cycle Score out of 40 

Bruce Mealworms 19 
Tina Electricity 20 
Kevin Typical 1^ grader 16 

Fast Plants 25 

Table 4.5 

Adapted Inquiry Observation Rubric Scores for Implemented Lessons 

Semester Lesson Score out of 20 

Bruce F'98 Electrical Circuits 16 
Sp '99 Magnetism 10 
F'99 Weight and Mass 10 
Sp '00 Circuits 10 

Tina F'98 Magnetism 8 
F'98 Electricity 4 
Sp '99 Motors 8 
F'99 Magnetism 4 
F'99 Electricity 8 
Sp '00 Static electricity 8 

Kevin F'98 Desert ecology SSCS 16 
F'98 Desert ecology SSCS 20 
F'99 Desert ecology SSCS 16 
F'99 Desert ecology SSCS 20 
Sp '00 Bacteria SSCS 20 
Sp '00 Building an organism 12 
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Table 4.6 

Cross-case Comparison Final Meta-matrix 

Tina Bruce Kevin 

Personal 
background 

Professional 
context 

-Bebaviorist beliefs 
about learning 
-Concerns about 
organization and 
management 

-Bebaviorist context 

-Bebaviorist beliefs 
about learning 
-Concerns about 
student ability 

-No conflicting 
ideology 
Cultural clash 

-Constructivist beliefs 
about learning 
-Concerns about 
personal growth 

Supportive inquiry 
context 

Development 
in beliefs 
about 
teaching 

-Began and ended 

with didactic 

orientation 

-Some shifts toward 
constructivist in 
beliefs about 
assessment 
-32/48 responses 
teacher-centered 

-Began conceptual, 
retreated to didactic, 
and returned to 
transitional 
-Maintained belief in 
an active classroom 
and cooperative 
learning 
-29/48 responses 
teacher-centered 

-Began conceptual, 
shifted to experienced 
constructivist 
-Progressively used 
textbook and district 
standards less 
-12/48 responses 
teacher-centered 

Development 
in beliefs 
about 
learning 

-Learning is defined as 
content devoid of 
concepts 
-Inquiry is learning 
new content that has 
been established by 
the curriculum 
-Students learn content 
by memorization and 
regurgitation 

-Learning is 
demonstrating new 
behavior 
-Inquiry is guiding 
students to new 
understanding 
-Students learn by 
being active and 
manipulating things 

-Learning is thinking 
-Inquiry is students 
generating their own 
questions and figuring 
out how to answer 
them 
-Students learn through 
interacting, doing 
inquiry, and making 
mistakes 
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Development 
in 
instructional 
practices 

Themes 

Maintained didactic, 
teacher-centered 
classroom 

Continued with 
active classroom that 
was teacher-centered 

Increased use of 
inquiry and cooperative 
learning 

i-Persi^ent simplistic 

definition of learning 

-Apparent ideological 
and contextual match 
-Some stated beliefs 
did not match practice 

-Persistent concern 
over student ability 
-Began optimistic 
and increasingly lost 
faith 

^Enjoyed a supportive 

context and only one 

preparation 

-Consistently interested 
in reflecting 
-Keen observer; 
concerned with 
students input 
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CHAPTER 5. CONCLUSIONS AND IMPLICATIONS 

Introduction 

This exploratory/explanatory study focused on the impact of an inquiry-based, 

content-specific support program on beginning science teachers by examining the 

development in their instructional practices and beliefs about teaching and learning. The 

research was carried out in conjimction with a content-specific inservice program that 

utilized a summer workshop on inquiry-based teaching; academic-year collaboration 

between experienced science teachers, induction science teachers and university science 

educators; and professional release time for classroom visitations. 

The research questions that guided this study will be explored more fully in the 

following section. Hypotheses and potential theories will be presented and examined, 

along with the identification of additional questions which developed during the analysis 

of the data 

Research Question I: How did the beliefs of these three beginning science teachers in a 

content-specific support program develop over the course of their induction period? 

The case studies revealed that the development of beliefs varied for each 

participant. While Kevin's beliefs showed continuing progression toward experienced 

constructivist tendencies, Tina's showed no movement and remained solidly didactic. 

There was one unusual component of Tina's TPPI, in that her responses to questions 

about how she knew learning was occurring coded consistently in the conceptual 

category. Bruce's beliefs began as conceptual, retreated to didactic, and moved back 

towards transitional orientation by the end of the induction period. Over time, his focus 
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on behaviorist learning and maintaining teacher control resulted in expressed beliefs 

about learning that were consistently focused on student behavior in a teacher-centered 

classroom. It appears that his classroom experiences created some conflict for him 

between what he believed about teaching and learning and what he was able to do in the 

classroom. 

These findings are informative in view of what the literature says about the 

interactive nature of beliefs and practices. The literature points to the importance of 

mining deep belief schemata as our best hope of impacting practice (Richardson, 1996; 

Pajares, 1984), and teacher educators often ignore pre-existing beliefs structures at their 

own peril (Clark and Peterson, 1984). If a primary goal of induction programs is to 

influence practice, fostering changes in beliefs becomes an essential catalyst for overall 

change. The implication is that changes in practice must arise from closely-examined 

beliefs, and that in fact, changes in practices cannot occur without changes in beliefs. It 

has also been shown that beginning teacher beliefs and practices are often inconsistent 

(Salish 1 Research Project, 1997). 

In this study, the nature of the interaction between beliefs and practices was 

revealed to be more con^ilex than the process described in the literature. First of all, 

beliefs (beliefs about teaching, beliefs about learning, beliefs about science) did not 

change consistently across categories as described in each case study for Bruce and Tina, 

making it difficult to identify exactly what beliefs may have influenced practice, if any. 

In both their cases, beliefs about learning were more consistently student-centered than 

beliefs about teaching. This inconsistency between stated beliefs and practices indicated 
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that they were able to use language consistent with current literature and reform 

initiatives, which would suggest that "parroting" may have been a more significant factor 

than indications of developing beliefs. In Kevin's case, parroting seems to have been less 

of an issue; therefore the interaction between his beliefs and practices as they developed 

consistently and progressively toward a more constructivist orientation was easier to 

observe. 

Secondly, with the exception of minor inconsistencies in beliefs about teaching 

and beliefs about learning in Bruce and Tina, for the most part, beliefs and practices were 

aligned throughout the three-year period in all three teachers. The suggestion in the 

literature that beginning teacher beliefs and practices are often inconsistent (Salish 1 

Research Project, 1997; Fang, 1996) was therefore not evident in this study. The case 

studies of Bruce and Tina present reasonable evidence that more student-centered 

responses related to beliefs about learning can be partly explained by desires to please 

ASIST staff. These responses may also be indicators that the conflict Bruce and Tina 

were experiencing was due to ideological differences with the goals of ASIST. 

Finally, there was no apparent hierarchy of beliefs over practice in the process of 

change for any teacher, as implied in the work of Richardson (1996) and Pajares (1992). 

Clark and Peterson (1986) argue that beliefs may be ignored only at the innovator's peril, 

but in this study, in spite of sur&ce exploration of pre-existing beliefs, all teachers 

experimented with new strategies. In addition, two of the three teachers experimented 

with new strategies while maintaining their teacher-centered beliefs. In other words, their 

practices changed while their beliefs remained constant. It is important to point out that 
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Bruce and Tina tried several strategies but did not consistently implement them, while 

Kevin incorporated the strategies &r more consistently. For Bruce and Tina, changes in 

practice, however sustainable, appeared prior to changes in beliefs. 

It appears that the sustainability of new instructional practices of new strategies 

for these three beginning teachers was mitigated by numerous &ctors. The process of 

change was more a constant interaction of beliefs examined in the context of what 

worked or didn't work in daily work life than change occurring through reflection and 

exploration of beliefs. In other words, the changes I observed were perhaps more a resuh 

of teacher examination of practice rather than teacher examination of beliefs. Bruce's 

experiences suggest that these interactions may have a powerful impact on beliefs. He 

began with somewhat student-centered beliefs, which regressed after his first year of 

teaching. His stated beliefs regained some ground in years two and three, but never 

returned to the student-centered beliefs expressed in the first year. Given his constant 

conversation about the difficulty of his work environment, is seems clear that his beliefs 

were filtered through and altered by his experience. Likewise in the case of Kevin, 

change occured during the process of his reflection on the interaction of his ideology with 

his experience. In contrast to Bruce, these interactions were positive, as his ideology was 

reinforced by both his school context and the ideology behind ASIST. 

Thus, the degree of change appeared to be a complex process without a starting 

point, such that development was influenced by interactions between the individual's 

ideological agreement with ASIST and the context in which each participant worked. 

While Clark and Peterson (1986) argue that it is dangerous to ignore the role of teacher 
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beliefs when implementing an innovation, this study points out the equal danger of 

ignoring the interaction of beliefs, practices, and context. 

Research Question 2: How did the practices of these three beginning science teachers in 

a content-specific support program develop over the course of their induction period? 

While all three teachers seemed to have been aware of the need to improve their 

instructional practices, they were able to so to varying degrees. For Bruce and Tina, 

transferring the awareness into effective practice seems to have been limited both by 

external factors unique to the induction period (e.g. socialization into the existing school 

culture, developing management procedures and practices, and conforming to the 

curricular and instructional expectations in the school) and initial beliefs about teaching 

and learning. Bruce was consumed by behavior management and logistical issues and 

shifted his practice to more teacher-centered strategies in an attempt to manage the 

situation. He initially implemented some guided inquiry labs but later repeated those labs 

with increased structure and less student leeway. Tina maintained a teacher-centered 

classroom, consistent with her own beliefs about learning and the expectations of her 

district, principal, and team members. She incorporated portions of ASIST strategies 

(concrete components such as activity sheets or management techniques) that would "fit" 

into her existing structure. She began and ended using lecture, note-taking, and traditional 

labs. Kevin was clearly aware of his initial focus on management issues and responded, 

as Bruce did, by adjusting his teaching techniques. In contrast to Bruce, however, he 

shifted the classroom focus more toward the students, increasing his use of inquiry-based 

strategies learned from the workshops. 
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The literature that speaks to the interactions of teacher actions with context 

corroborates these findings on several levels. What teachers decide to do each day in their 

classrooms may relate less to belief systems than to the environment in which teachers 

work. Biockmeyer (1998) identified the various needs beginning teachers have, including 

managerial, logistical, instructional, and philosophical. He found that teachers who have 

the majority of their needs met can more easily entertain innovative instructional 

strategies. To the degree that basic needs are met (managerial and logistical), teachers 

may address others concerns (instructional and philosophical). In addition, the question 

of who was meeting what needs and how was also relevant. In this study, Kevin and Tina 

had a wide range of needs met by ASIST and/or their school, while Bruce lacked 

managerial and philosophical support. In Tina's case, both ASIST and the school were 

attempting to meet her instructional needs in conflicting ways. As in Brockmeyer's 

(1998) study, it was not only important what needs were being met, but also how. 

Researchers have found that beginning teachers are more likely to implement 

innovative instructional strategies if they have strong classroom management in place 

(Odell, 1986; Stroot, et al., 1999). This was the case for both Bruce and Kevin. 

Unresolved management issues constrained Bruce's implementation of inquiry, while in 

contrast, such issues resolved early on created a clear pathway for Kevin to experiment 

fi-eely with inquiry. Bruce often expressed concern about the lack of attention paid by his 

school to logistical and management issues, particularly the issue of high numbers of 

special education students and second language learners in his classrooms. Kevin stated 
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the opposite, expressing his appreciation of the strong managerial and logistical support 

he received. 

The influence of ideological context on instructional practices in this study also 

paralleled findings in the literature. The importance of interactions between reform 

ideologies and teacher ideologies has been observed (Korthagen, 1988; Holt-Reynolds, 

1992). HoUingsworth (1992) has pointed out the lack of influence of reform programs 

may be attributable to lack of shared common goals. Emmer (1986) found that the 

school's ideological approach to instruction strongly impacted new teacher chokes about 

how to teach. A strong commitment to inquiry-based practice was present in Kevin, 

which &cilitated consistent improvement of his inquiry practice. Likewise, Tina's 

commitment to a teacher-centered classroom combined with the instructional ideology of 

her school conflicted with ideas of the inquiry-based classroom advocated in ASIST, 

resulting in her choices toward the ideology espoused by her school. 

Research Question 3: What impact did the induction program have on the development of 

beliefs and practices of beginning teachers over the induction period? 

The program seems to have had a negligible impact on Tina, a moderate impact 

on Bruce, and a major impact on Kevin. It appears that some fectors imbedded in the 

program and some &ctors external to the program contributed to these varying impacts. 

Factors associated with the induction program that may have influenced its 

impact. 

Huling-Austin (1986) has argued that induction programs can be expected to 

foster changes in teaching practices. The findings in this study corroborate this aspect of 
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her research, in that all three teachers implemented modeled inquiry lessons to some 

degree. In this sense, the modeling aspect of ASIST had the desired impact. For example, 

all three teachers tried extended inquiry cycles. For Tina and Bruce, while they each only 

implemented one cycle, they did take some of the materials, activities, and strategies and 

incorporated them in other ways. Although Bruce rarely conducted inquiry-based lessons, 

he continued to use the cooperative learning strategies he had learned from the 

workshops. Tina continued to use some of the cooperative learning strategies as well, 

although not as consistently or as efifectively as Bruce. The modeling had a much 

stronger impact on Kevin, who implemented numerous extended inquiry cycles as well as 

various other more guided inquiry lessons. He was observed using the exact strategies 

and materials that had been provided in the workshops, and in &ct in the beginning of his 

second year, began to use the model to create his own original cycles. 

Beyond the stages of cycle implementation and cooperative learning, little 

evidence was found in the cases of Tina and Bruce to indicate that they took away more 

complex conceptual ideas about the nature of inquiry from the workshops. Evidence 

supports that all three teachers' initial cycles represented a mechanical low-level of 

implementation of SSCS, with little processing of exactly what was being implemented 

and how students were learning. For Kevin, however, growth in conceptual 

understanding of modeled strategies was increasingly apparent in the ways he developed 

the same inquiry cycles from year to year. His growing understanding of the importance 

of student needs apparently contributed to his developing conceptual understandings of 

inquiry, and awareness of student learning guided his teaching more and more strongly. 
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Huling-Austin (1992) also cited mentor and coUegial support as important 

elements present in the experiences of successful beginning teachers. This study 

reinforces these findings and the importance of multiple opportunites for interaction, in 

that all three participants cited the workshops as valuable for the input they received from 

ASIST staf^ mentor teachers, and peers. They felt workshops provided a focus on 

instructional and philosophical issues that was not available in their schools. The 

willingness of the ASIST staff to provide support, visit classes, maintain a high level of 

accessibility, and, in the case of Bruce, co-teach a cycle, were all cited as valuable 

conqwnents. Kevin in particular mentioned workshops as an important time for him to 

reflect with other professionals on his experiences and think about adjusting his practice. 

A sense of obligation to the workshop and the Project Director, from whom all 

three participants had taken their methods course and been supervised in student 

teaching, appears to have been a &ctor in implementing inquiry for all three participants, 

although for varying reasons and to different degrees. Bruce seemed to have wanted to 

please the Director, having invited her to co-teach with him, but was frustrated and 

constrained by his personal philosophy and context. Tina noted that cycle implementation 

and classroom visits "should have been required" with some form of reward or penalty, 

and squeezed in a cycle only when she had flillfllled her curricular obligations to her 

school. Kevin consistently referred to the respect he held for this faculty member, and 

continued to seek and apply her direct advice for the entire three years. 
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While not always acheiving some form of inquiry instruction, strong evidence 

exists that all participants benefitted to varying degrees. As a result of their participation, 

teachers have; 

• Begun to use the language of scientific inquiry, 

• Developed an awareness, however incomplete, of scientific inquiry, 

• Incorporated cooperative learning as an important con^nent of their instruction, 

• Collected some strategies and materials that &cilitate planning of inquiry-based 

lessons in the future, 

• Begun to understand the value of content-specific mentoring and peer interaction, 

• Increased their awareness of the National Science Education Standards (NRC, 

1996) and their use as a guide in curriculum. 

Factors outside the induction program that may have influenced its impact. 

As the literature predicts, both existing personal backgrounds and professional 

contexts appear to have been external factors that influenced the impact of the program 

for each individual. The research of Korthagen (1988), Holt-Reynolds (1992), and 

Hollingsworth (1992) has emphasized the importance for understanding change of 

observing interactions between reform ideologies and teacher ideologies. Elements of 

individual personal backgrounds and ideologies that contributed to the impact of the 

program included: 

• Degree of participant orientation of beliefs and practices toward constructivist 

ideology, 

• Degree of ideokigkal agreement with ASIST, and 
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• Degree of cultural connection between beginning teacher and student population. 

Kevin's personal background revealed a belief system that integrated well with 

the ideology of ASIST. When he entered ASIST, he already posessed an ideology that 

oriented him toward constructivism. As an Anglo male, he was culturally similar to the 

student population with which he worked. The development in his beliefs and practices 

toward a more constructivist orientation over time indicated he benefitted significantly 

from the program, using the modeled strategies repeatedly, including SSCS and several 

alternative assessment methods. 

These elements were present to different degrees for Bruce and Tina. Competing 

belief systems were evident in both these teachers, creating a conflict between their old 

belief system and the system of beliefs associated with the induction program. Their 

behaviorist conceptions of teaching and learning restricted the impacts of the program in 

different ways. Bruce attempted inquiry-like activities more frequently than Tina, but was 

frequently stymied by the culture gap that existed between himself and his students. He 

consistently expressed a desire to implement student-centered inquiry but was restricted 

by a belief that behavior was the indicator of learning and that students lacked the ability 

to implement inquiry effectively. The &ct that Bruce was an Anglo male in a largely 

Hispanic school seems to have been a factor that limited the impact of ASIST on his 

beliefs and practices from the very beginning of the program and throughout its duration. 

His conception of his students as minority victims seems to have limited his perceptions 

of their ability to learn. While he initially stated his desire to conduct a student-centered 

classroom and conceived of himself as doing inquiry, he continued to direct a teacher-
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centered classroom. The findings indicate he possesed an ideology that was ultimately 

inconqsatible with that of ASIST. It is possible that his 30-year career as a technician at 

IBM conditioned him to expect business-level efficiency from his students. Studies of 

teachers as career-changers (Crow, Levine, & Nager, 1990) such as Bruce have shown 

that those who have changed careers for similar reasons as he did maintained business 

values and beliefs during preservice training and were product-oriented. 

Tina's ideology was also incompatible with that of ASIST, but it was reinforced 

by the behaviorist nature of support at her school, so that she did not exerience the 

conflict evident in the case of Bruce. Her personal definition of learning as factual rather 

than conceptual was at odds with the inquiry-based, conceptual practice advocated in 

ASIST. Tina was constrained by the belief that content was of paramount importance. 

Given her existing belief and early statements about the importance of pleasing her high 

school biology teacher, it also seems likely that her limited experimentation with inquiry 

was out of a sense of obligation. HoUingsworth (1992) in &ct found that candidates 

involved in reform efforts often espoused publicly the beliefs held by the supervisors 

while retaining contradictory personal beliefs. 

Huling-Austin (1996) has suggested that indeed there are elements of professional 

context that induction programs cannot be expected to address. They may either constrain 

or foster changes in beginning teacher beliefs and practices. Factors of professional 

context that influenced the impact of the program were: 

• Degree of managerial or logistical support in the form of induction/mentor 

programs within the school. 
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• Degree of ideological support for the innovation within the support staff at the 

school, 

• Degree of flexibility in instructional and curricular decisions in the classroom, and 

• Degree of alignment of district or building-level staff development program 

objectives with objectives being advocated in the workshop. 

All these components were present to a positive degree in Kevin's professional 

background. He had strong logistical and managerial support in the form of an active, 

supportive, inquiry-minded mentor teacher; and like-minded team mates. He had freedom 

in his classrrom to interpret how his alternative approaches would meet district, state, and 

national standards. His principal was supportive of inquiry approaches. These frictors 

provided Kevin with the context within which to resolve management concerns early and 

move on to experimentation with new strategies. 

In contrast, the nature of these factors in the contexts of Bruce and Tina served to 

constrain their practice of inquiry. The data illuminated the importance of lack of 

logistical support and the absence of a strong school induction/mentor program for Bruce. 

The workshop staff worked to provide this support along with logistical and management 

advice, but were not effective in helping Bruce move to more student-centered 

approaches. It appeared that neither his principal nor his peers were in any way 

supportive of or knowledgeable about inquiry. While he had the freedom to determine the 

direction of his curriculum, he was constrained by what he felt were limitations in his 

students. There was no apparent instructional ideology associated with his school, and 
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thus no conflict of the school instructional ideology with ASIST ideology was 

observable. 

While Tina had strong and consistent logistical and managerial support, she also 

had a very strong district staff development program model that aligned with her own 

learning style more closely than did that of ASIST, which consistently reinforced her 

teacher-centered beliefs and practices. She had little flexibility in her instructional or 

curricular decisions, in that she was required to teach strictly to the test, using the 

textbook provided by her team. The instructional ideology strongly advocated at her 

school (Elements of Essential Instruction [EEI]) was in stark contrast to that of ASIST. 

Summary 

Ultimately, the impact of ASIST on the development of the beliefs and practices 

of these three teachers over the course of their three-year induction period was 

constrained or enhanced by the personal backgrounds and professional contexts of each 

individual. As reflected in the literature and further validated by this research, beginning 

science teachers face numerous challenges and have unique needs that experienced 

teachers do not. If the goal of content-speciflc induction is to dispose novice teachers to 

implement standards-based, inquiry instruction, then carefiil attention must be paid to the 

existing ideologies and contexts of possible recruits. Possible &ctors that emerge from 

this study as salient to program impact and development in beliefs and practices include: 

• Degree of conflict of individual ideologies with that of the program; 

• Degree of ideological conflict of existing district/school staff development 

programs with that of the proposed program; 
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• Existence and effectiveness of a mentor/induction program in the school that 

meets beginning teacher's emotional, logistical, and management needs, and 

• Degree and nature of support of immediate supervisors, mentors, and peers of the 

teacher's involvement in the program. 

The first criterion corroborates previous research that indicates unaddressed 

existing ideologies may be possible impediments to reform-based initiatives. 

HoUingsworth (1992) tracked the beliefs and expectations of multiple parties involved in 

a graduate program of teacher education and found that a lack of common goals and 

perceptions might have explained the lack of influence many programs have on 

beginners' beliefs and practices. In a study by Holt-Reynolds (1992), it was observed that 

beliefs derived from life experience contradicted constructivist approaches that were 

being promoted by the professor in a methods course, reducing the student's 

receptiveness to the professor's ideas (Holt-Reynolds, 1992). Korthagan (1988) 

categorizes preservice teachers as either having internal or external orientations. In a 

study of teachers within a teacher education program that encouraged reflective teaching, 

he found that the student teachers varied in terms of their learning orientations from those 

who learn within an internal orientation (reflection), such as Kevin, to those who have an 

external orientation Oust tell me what I should do), such as Tina. 

Korthagan's study suggested that these orientations may relate to teachers' beliefs 

and implicit theories about how students learn, which does appear to have been the case 

with the three participants in this study. Kevin, with his internal orientation, ultimately 

conducted a &r more student-centered classroom that did Bruce and Tina, who were 
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external in their orientations. Furthermore, Hashweh (1996) reported that teachers 

holding empiricist beiiefe were less likely than those with constnictivist beliefs to detect 

student conceptions, use a rich repertoire of teaching strategies, and value these types of 

strategies, which describes Bruce, Tina, and Kevin &irly accurately. 

Bruce struggled with the second criterion—appropriate managerial and logistical 

support from his school. He had more concerns than the other two teachers related to his 

classroom management skills. As a result, he required the support of ASIST staff to 

address these first before being able to address and implement management that could 

support inquiry. ASIST staff spent time helping Bruce meet his basic needs, while they 

were more able to help others, such as Kevin, move forward with a focus on instruction. 

Tina's managerial and logicstical needs were also met by the strong support system in her 

district and at her school, which allowed her to attend to the curriculum required by her 

school with very little concern for issues such as those &ced by Bruce. Kagan (1992) 

simunarizes themes from her literature review related to the impacts of meeting or not 

meeting the logistical needs of beginning teachers, stating: 

Inadequate knowledge of classroom procedures appears to prevent novice 
teachers from focusing on what pupils are learning from academic tasks. 
Instead, working memory is devoted to monitoring their own behavior as 
they attempt to imitate or invent workable procedurres. To be functional, 
procedures must become standardized and reflect an integration of 
management and instruction; in this sense, class control and instruction 
appear to be inextricably interrelated pedagogical tasks. Until the standard 
procedures of management and instruction are rountinized and &irly 
automated, novices may continue to focus on their own rather that their 
pupils' behaviors (p. 145). 

The difiiculties new teachers face seem to have been compounded in the cases of 

Tina and Bruce, who most likely did not have the skills to evaluate the muhiple models 
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presented to them or challenge established methods present in their schools. There is 

strong evidence to suggest that these beginning teachers defered to the district or school 

nmdel, particularly in the case of Tina. It is also apparent that while &ctors such as lack 

of basic support and a con:q)eting support program inhibited the implemenation of inquiry 

in the cases of Bruce and Tina, their presence in combination were strong ^tors in 

Kevin's development toward an increasingly more student-centered classroom. 

From the findings of this study, it appears these three participants made inferences 

fix)m their own experiences as students and teachers and sought confinnation of their 

existing beliefs and practices during the induction period. They filtered the input they 

were receiving from their particular contexts and the various support available through 

their existing beliefs systems. 

Implications 

The qualitative design and small sample size do not allow for the generalization 

of findings to the larger population of induction teachers, but they do present an 

opportunity to identify variables and formulate theories that might guide future research 

in the areas of content-specific induction and beginning teacher development. Based on 

the findings of this study, teacher educators, school administrators, and policy-makers 

should consider the following implications: 

1. Given that disposing beginning teachers toward constructivist ideologies appears 

to be an approachable goal, broader focus should be placed on creating multiple 

opportunities for reflective practice within induction programs, so that 

inconsistencies between stated beliefs and observed practices can be explicitly 
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addressed. The ideological conflict generated by opportunities to reflect with 

peers on new teaching experiences can at best help nurture the development of 

more inquiry-based practices and at a minimum may help maintain a belief 

system consistent with inquiry instruction. 

2. Program staff should be aware of and make a consistent effort to understand the 

existing ideologies and contexts of beginning teachers recruited to participate. 

Existing teacher belief systems that do not support reflective practice and 

districts/schools that do not advocate inquiry-based practice may significantly 

limit the impacts of reform-based programs. 

3. Program staff should be aware of the different needs varying personal ideologies 

and professional contexts create in individuals and respond accordingly. This does 

not mean that the goals of the program should be compromised, but it may mean 

that a certain amount of flexibility should be built into programs so that staff can 

respond to these diverse needs as they emerge, or that some additional support 

components should be built into the program structure. The impact of such 

programs might be augmented by; 

a. Provision of multiple breakout sessions during one workshop, so that, for 

example, the needs of those interested in either planning or management 

and discipline could attend different sessions more tailored to meet their 

immediate needs. 
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b. Access to multiple ideas for implementing SSCS cycles directly related to 

the specific content teachers were currently teaching. Some teachers had 

more trouble than others creating their own original cycles, 

c. Acknowledgement of and attention to the varying levels of comfort 

beginning teachers have with logistical, emotional, and management 

issues; accompanying negotiation of which agents can best meet what 

needs in beginning teachers. 

4. Strong collaborative relationships need to be developed so that the various needs 

of beginning science teachers may be met through the joint efforts of all parties 

involved. There are certain things induction programs can and should provide, 

possibly more effectively than districts/schools, and vise versa. 

The results of this study provide a unique perspective on the development of 

beginning teachers' beliefs about teaching, learning, and science, and instructional 

practices, in that the study followed teachers through the entire three-year induction 

period. It was hoped the impact of this content-specific induction program on these 

beginning science teachers would become more apparent over several years of program 

participation, and that the nature of the impact would be to dispose begitming science 

teachers to more fully develop notions of and classrooms built around "science as 

iiiquiry." Indeed, the development did become more apparent as the years passed; 

however, the program did not have the same impact on the development of these three 

individuals or result in consistent transformation of their classrooms into student-centered 

environments. The program itself was grounded in constructivist notions of the 
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impoitance of student-centered classrooms and reflective practice. It was richly 

einbedded with opportunities for growth through reflection, experience, and interaction, 

and included all the necessary conqwnents for a successful program. Furthermore, it was 

novel in its response to the specific needs of beginning science teachers and the unique 

training required to implement inquiry. 

Despite the strong offerings of ASIST, two of the three participants in this study 

did not shift beliefs or practices towards the program's desired outcomes. Two factors 

outside the program-teacher beliefs and district context-appeared to have strong 

influences on the impact of ASIST. 

No amount of modeling, mentor support, or peer interaction can make teachers 

feel successful who are not in a supportive school environment, or counteract the 

influence of a strong opposing teacher development program. On the other hand, when 

induction program stafif has the support of the district/school, the impact of such reform-

based programs is much more promising. 

Questions for Future Research 

Given these perspectives on the developmental processes of beginning teachers in 

a content-specific support program, additional areas for further study have been 

identified. They would contribute to the field of science teacher education as well as the 

more general discourse regarding begiiming teacher development. 

1. The study of beliefs is complex, and understanding the ways in which 

beliefs and practices are related has been a helpful way of trying to clarify 

the nature and definition of beliefs. Additional longitudinal case studies 
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should be conducted to further explore how beliefs and practices develop as 

a result of program interactions. 

2. During the later stages of analysis in this study, the importance of personal 

background and professional context on teacher development towards 

standards-based practice emerged. A review of the literature and a revision 

of the design and data collection instruments to focus more on the 

interaction of these aspects with the support program would provide a 

different lens through which to view induction program development. 

3. It was not clear in this study whether personal backgrounds or professional 

contexts were more important in explaining why beliefs and practices 

remained student-centered. Additional studies that further explicate the 

relationships between district/school and program ideologies or personal 

background and program ideologies might further inform understanding of 

how these variables impact teacher implementation of inquiry-based 

practice. 

4. While there is growing understanding of the specific needs of beginning 

teachers in their developmental process, it appears that, within the three-

year induction period itself, there may be identifiable sub-stages. The needs 

of the teacher in this program who responded most energetically changed 

rapidly from year to year. More longitudinal studies should be conducted to 

address the stages through which collaboratively-supported beginning 

teacher's progress over the induction period. Such studies would inform the 
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creation of existing and future programs, as pilot research on induction 

moves to the refinement phase. 
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APPENDIX A 

DATA COLLECTION INSTRUMENTS 
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Application for Project: ASIST 

Name 

Mailing address 

Phone 

E-mail 

Teacher Preparation Program 

What content major(s) and minor(s) do you have? 

Institution: 

Year degree awarded: 

What teaching certificate(s) do you hold? 

Year awarded: 

Describe your teacher preparation program: 

Type of program: M.Ed. Post-bac Undergrad Other 

Institution: 

Number of units 

Length of student teaching: 

Please answer the following questions on a separate sheet of paper: 

1. What percentage of students in your school is Hispanic, Native American, or 

African American? 

2. Why would you like to participate in Project: ASIST? 
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3. Describe your understanding of inquiry instruction in science. 

4. How could this program assist you as a new science teacher? 

Mail or FAX this application to: 

Julie Lufl 

Project: ASIST 

Teaching and Teacher Education 

University of Arizona 

Tucson, AZ 85721 
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Beliefs Interview Protocol 

Name Date 

Please respond to the following questions. Include examples from your teaching where 

possible. 

1. How do you personally know when you have learned? 

2. How do you decide what to teach and what not to teach? 

3. How do you decide when to move on in your classroom? 

4. How do you describe your role as a teacher? 

5. How do your students learn best? 

6. How do you know when your students understand? 

7. How do you know when learning is occurring in your classroom? 

8. How do you manipulate the classroom environment to maximize student learning? 
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Contextual Factors Survey 

Name: 

School: 

1. What types of in-service training does your school provide? Describe. 

2. If you have a mentor teacher, describe your relationship. What does he or she 

teach? 

3. Describe your school administration's teaching ideology. Do you agree or 

disagree with this ideology? Explain. 

4. In what ways do you interact with your colleagues during the workday? Does 

your school set up opportunities for you to establish such relationships? Describe. 

5. Describe how your school evaluates your performance. 
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Semi-structured Interview 

Name: 

School: 

Teaching Practices 

• What are the three most common instructional techniques that you use in your 

teaching? 

• How would define inquiry in your classroom? 

• Have you implemented any inquiry lessons in your teaching? 

• If yes, please describe these lessons. 

• If no, please describe reasons for not implementing inquiry 

• What lesson (or unit) that you have taught have you been pleased with? Why? 

• What lesson (or unit) that you have taught that you have been unhappy with? Why? 

How do you plan to change it in the future? 

• What metaphor describes your role as a teacher? 

• What is the best teaching or learning situation you have ever experienced? 

• What are your main concerns for this year? 
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Project: ASIST- Final Evaluation 

1. What aspects of the ASIST program have been most valuable to your science 

teaching? 

2. How would you change the ASIST program to better meet your needs? 

3. What ASIST strategies did you try in your class? Give specific examples. 

4. Wbat strategies from your preservice program did you try in your class? Give specific 

examples. 

5. How is ASIST different to your teacher training program? 

6. What ASIST strategies do you hope to continue (or start) to use in your class? 

7. What topics should have been covered, but were not? 

8. Please comment about the following: 

• The Mentor Teachers 

• The monthly meetings 

• Using electronic communications 

• Classroom observations 

• Access to project staff 

Additional Comments 



APPENDIX B 

CODING CHARTS FOR TPPI RESPONSES 
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TPFI Question 8 - Coding Map 

Q8. How do you know wiMn 
you havo iMmod? 

T jrfrTii sc waM< 

ta - aiTElllUL 
TOT 

(laMpa'MMll 

• VMty or mm 

^bxiified firom: Salish I Research Prqect. Y1997d. Secondary sdeortce and 
mathemaHts teacher preparation prngrairis: on new tgachers 
and thigg stiidag; Ihstrummt package & users yuidg. (p. 73) Iowa aty, 
lA: The Univezslty of Iowa, Science Education Cmter 
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IPH Question 18 - Coding Ma  ̂

Q|t. How do yoM daeid* urtiaft 
to tMeh and whirt not to 

toaeh? 

Hi^BaaMon 

diTMliaii 

f " 
[liti. 
nmmi 

MTMttMi 
ID iMitat 
lutym 

f 1 
IN •MMtMMr 
iMiki ii lapaRMl 

or liMMMif 

im -

tar 

'
 

•« 

ft I
I
 

f—cHolWdlwttlqa 

lai.- Mm 
mmiwf 

Modified ftonu Salish r n997ri. f̂ pmnHary srience and 
mathematics tuarher preparation programs; Tnflugnres on new tgachers 
and their student«i; Tn«;tnimgnt paekaye & u.̂  guide, (p. S3) lowa Qty, 
lA: The University of lovira. Science Education Center 

V 
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1̂ 1 Questiaa 19 - Coding Map 

Q19. How do you daeida whon 
to inova from ono eoneopt to 

inothot? 

"ia*. vmmrii 
h friMM 

ia - AlHr lad 
(••utta 

lag-aiw 

Modified fcom: Salish I Researdi P '̂ect (1997c). Sectandary srigncg and 
mathgmatics teacher pTeparation programs: Influencps rm new fgachers 
and their students: Instrument package & users (p. 34) lowa City, 
IA: The University of Iowa, Science Education Center 

C 



139 

Tin Question 22 • Coding Map 

022. In what ways do you try 
to modol tlio bMt toaefiing or 

laarning aituatlofi In ciaaa? 

uaciiom 

TC Th 

Bi^ACnOM 

se Efliiy 

22b-LOQSTICM.' 

\ 
2SB< ATTnUOC 

1 r-
221- WmUmrnk 

ar-MMi 
lamiiMW tel Mr 

1 
2ip • rwrai* 

10 tmk ma 
«n. 

M 
-< 

\ f— .  
W'Tmahm 

-

f 

wpirtbin «r 

aat.Gi aiaifVii# 

I 
2M ttudM 

1 
ZSNI-Nm lltoiliov 

vwy Mil 

Modified frain; Salish I Keseardi Prc^ect (1997c). Secondary science anri 
in^ematics teacher preparation programs: Ihfluencgs on new teachgw 
ano^eir students; InsMiment package & users guirip, (p. 89) Ibwa City, 
lA: The University of Iowa, Science Education Center 
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TPFI Question 29 - Coding Map 

029. How do your studonta 
ioarn boat? 

tc 

TC 

an 

1 » 

- Ooot 

Modified ̂ zn: Salish I Research ProfecL (1397c). Secondary science and 
mathpmatics teacher preparation programs: faflucnces on new teachers 
and dieir students: Instrt3mer>t package & users yuide. (p. 96) Iowa Qty, 
lA: The University of Iowa, Sdexice Education Center 
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TFPI Question 30 • Coding Map 

Qao. How do you know wfMn 
your atudanto undoratwid a 

coneopt? 

TC 

TC T> 

J 

3Qe 

39 3M 

,-J , 
3Da-«Mha 
•ppliealian 

Modified from: Salish I Researdi î ect (1997c). Secondary srinnpp atiH 
matiieniatics teacher preparatinn prtyams; Influences on new teachers 
and their students: Lnstrumenf parkagg & users ̂ de. (p. 97) lowa Qty, 
lA: -Ihe University of Iowa, Science Education Center 
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TFPI Question 31 - Coding Map 

Q31. How do you 
iMrninfl is or iias 

your clMOfoom? 
occurrad in 

311-
Inquinr 

Sit • 
3tfl - IIMB 

31« • 

TOTi 

r 3i| • OUNT 

Modified from: Salish I Research Project. (1997c). Secondary science and 
mathematics teacher preparation programs: Influences nn new teachers 
and their students: Instrument package A users guide, (p. 98} Iowa City, 
lA: The University of Iowa, Science Education Center 
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TFFI Question 33 • Gsding Map 

Q33. In 
manipuiala tiw •diieatloiuil 
•nvironnMnt. to maxiiiiiza 
studant undarstandlng? 

do you 

SC 

331 

SC 

Modified ftonu Salish I Research Prcjec± (1997c). Secondary sripnrp and 
mathematics teacher pifparatinn programs: Inflmmges an ngw teadiers 
and thgir studgntsr packagg Ar users guide, (p. 100) Ibwa Ctf, 
lA: Hie University of Iowa, Science Plication Center 
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APPENDIX C 

OBSERVATION RUBRICS 



Extended Inquiry Observational Rubric (Luft, 1999). 

Topics 5 

Cooperative Cooperative learning 
Learning is integrated 

throughout the 
inquiry lesson. 
Specifically, groups 
of students have roles 
(defined or 
undefined); there is 
positive inter
dependence, 
individual 
accountability, 
interpersonal and 
small group skills, 
and group processing 
tliroughout the 
inquiry lesson. 

Cooperative learning 
is frequently 
integrated into the 
inquiry lesson. A 
majority of 
cooperative learning 
elements are 
consistently evident, 
or all aspects of 
cooperative learning 
are utilized 
frequently. 

Cooperative learning 
is partially integrated 
into the inquiry 
lesson. Some 
elements of 
cooperative learning 
are present, or aspects 
of cooperative 
learning are utilized 
periodically. 

Cooperative learning 
is occasionally 
integrated into the 
inquiry lesson. 
A few elements of 
cooperative learning 
are apparent or 
utilized by the 
teacher. 

1 

Tliroughout a 
majority of the 
inquiry lesson, 
students are working 
independently, or 
working 
independently in 
groups. 

Teacher as 
Guide 

The teacher often 
guides students by 
listening, observing, 
and questioning. 

The teacher 
frequently guides 
students by listening, 
observing, and 

Teacher responses are questioning. Teacher 
primarily goal- responses frequently 
orientated, emerge emerge from 

The teacher 
occasionally guides 
students by listening, 
observing, and 
questioning. The 
responses are 
primarily teacher-

The teacher-student 
interaction is 
primarily teacher 
initiated. The teacher 
responses are 
primarily about the 
correctness of the 

The teacher-student 
interaction throughout 
the lesson is 
predominately 
comprised of low-
level and/or directive 
statements. 



from students' 
responses or work, 
and are used to guide 
students' 
investigation. 

students' responses or directed, and often students' ideas, 
work, and they are clarify students' ideas knowledge or 
used to guide the or direct students' comprehension 
investigation. Goal- ideas. Goal-orientated questions, or directive 
orientated statements and guiding statements. Goal-
may occur. statements may occur, orientated and 

guiding statements 
may occur. 

Assessment The assessment is Different forms of The assessment The assessment is The assessment has 
integrated throughout assessment occur occurs periodically occasional, occurs in 
the inquiry lesson; it frequently throughout throughout the lesson, one or limited forms. 
takes on multiple the lesson. The The assessment 
forms; and it provides assessment may be primarily captures 
summative, summative, students' 
formative, educative, formative, educative, understanding, 
and evaluative or evaluative. students' abilities 
feedback. and/or students' 

knowledge. 

and/or primarily 
represents students' 
knowledge. 

primarily one form 
that has an emphasis 
at the conclusion of 
the lesson. 

Student Student to student 
Communica- interactions and 

Student to student 
interactions and 

Student to student 
interactions and 

tion & actions are commonly actions are frequently actions are 
Action student-initiated, student-initiated, periodically student 

reflective, and 
directed towards 
understanding and 
planning. 

reflective, and 
directed towards 
understanding and 
planning. 

initiated, reflective, 
and directed towards 
understanding and 
planning. 

Student to student 
interactions and 
actions are 
occasionally student-
initiated, reflective, 
and directed towards 
understanding and 
planning. 

Student to student 
interactions and 
actions are infrequent 
and often depend 
upon teacher 
intervention. 
Occasionally, 
students may ask 
questions that are 
directed towards 
understanding. 



Student groups 
identify a question 
that can be answered 
through an 
investigation and 
addresses a concept. 
Most questions are 
refined and relate to 
the question 
generating 
experience. The 
selected question is 
new knowledge and 
of interest to the 
student group. 

Developed 
investigations 
frequently align with 
selected questions. 
Investigation 
procedures are 
developed by students 
and most are 
thorough or 

to revision during the comprehensive, 
experiment. Appropriate tools and 
Appropriate tools and techniques are 
techniques are specified for ^ 
specified for thorough collecting most of the 

Inquiry Student groups 
Question identify and refine 

questions that can be 
answered through an 
investigation and 
address a concept. 
The identified 
questions directly 
relate to the question 
generating 
experience. The 
selected question is 
new knowledge and 
of interest to the 
student group. 

Designing Developed 
and investigations align 

Conducting a with the selected 
Scientific question. 

Investigation Investigation 
procedures are 
developed by the 
students and they are 
thorough, yet subject 

Student groups 
identify a question 
that can be answered 
with an investigation. 
Few questions are 
refined, address a 
concept, and/or few 
relate to the question 
generating 
experience. The 
selected question may 
or may not be new 
knowledge or of 
interest to the student 
group. 

Most investigation 
procedures align with 
the identified 
question. Most 
procedures and data 
collection schemes 
are complete. Tools 
and techniques are 
specified for the data 
collection. The data 
collection scheme 
collects most of the 
data that is relevant to 
the investigation. 

Most student groups Refined questions are 
identify a question provided (directly or 
that can be answered indirectly) to all 
with an investigation, student groups, and/or 
Some questions are a majority of the 
refined and/or some questions pertain to 
relate to the question skill acquisition or 
generating print research, 
experience. The 
selected question may 
or may not be new 
knowledge or of 
interest to the student 
group. 

Most investigation 
procedures align with 
the identified 
question. Tools and 
techniques are 
specified for the data 
collection. The 
procedures and data 
collection schemes 
are preliminary 
and/or are unrevised. 

Most investigation 
procedures align with 
the identified 
question. Procedures 
and data collection 
schemes are complete 
as a result of teacher 
direction. Without 
teacher intervention 
the data collection 
schemes are 
incomplete. 



data collection. 
Gathering Students are attentive 

and to collecting accurate 
Analyzing data. Students 

Data examine the data in 
different ways, they 
develop explanations 
from the data, they 
create appropriate 
graphical 
representations, and 
they think critically 
and logically about 
the relationship of 
evidence and 
explanation. 

data. 
Students are attentive 
to collecting accurate 
data. Most students 
examine the data in 
different ways, 
develop explanations 
from the data, and 
create appropriate 
graphical 
representations. Most 
students think 
critically and 
logically about the 
relationship of 
evidence and 
explanation. 

Sharing of Students 
Extended communicate the 

Investigation process of their 
investigation, explain 
their method of 
analysis, discuss 
logically their 
argument, identify 
limitations of the 
study, and respond to 
comments or 
questions. 

Most students 
communicate the 
process of their 
investigation, discuss 
their analysis and 
conclusions, identify 
limitations of the 
study, and respond to 
comments or 
questions. 

Most students are 
attentive to collecting 
accurate data. Most 
students examine the 
data different ways, 
develop explanations 
from the data. 
Graphical 
representations may 
or may not be 
appropriate. Some 
students think 
critically and 
logically about the 
relationship of 
evidence and 
explanation. 

Most students 
communicate about 
the process and the 
conclusions of their 
investigations. Basic 
analysis and 
limitations are 
present, and students' 
responses to 
questions or 
comments are 
simplistic. 

Some students are 
attentive to collecting 
accurate data. Most 
students make basic 
analyses, with 
graphical 
representations that 
may or may not be 
accurate. Some 
students may or may 
not be aware of the 
relationship between 
evidence and 
explanation. 

Students are focused 
on collecting data. 
Analyses are basic, 
and graphical 
representations may 
or may not be 
accurate. Some 
students may or may 
not be aware of the 
relationship between 
evidence and 
explanation. 

Most students 
communicate about 
the basic and 
fundamental 
processes utilized in 
the investigation. 
Students may or may 
not identify 
limitations and 
respond to questions. 

Most students present 
limited information 
about the process of 
their investigation. 
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Adapted Essential Features of Classroom Inquiry Observational Rubric (NRC, 2000) 

Essential 
Feature 

4 3 2 1 

Engagement in Learner poses a Learner selects Learner Learner 
scientifically question among sharpens or engages in 
oriented questions. clarifies question 
question poses new question provided by 

questions provided by teacher, 
teacher, materials, or 
materials, or other source 
other source 

Priority given Learner Learner Learner given Learner given 
to evidence in determines directed to data and asked data and told 
responding to what constitutes collect certain to analyze how to analyze 
questions evidence and data 

collects it 

Formulation of Learner Learner guided Learner given Learner 
explanations formulates in process of possible ways provided with 
from evidence explanation formulating to use evidence evidence 

after explanations to formulate 
summarizing from evidence explanation 
evidence 

Connection of Learner Learner Learner given Connections 
explanations to independently directed toward possible not addressed 
scientific examines other areas and connections 
knowledge resources and sources of 

forms links to scientific 
explanations knowledge 

Communication Learner forms Learner Learner Learner given 
and justification reasonable and coached in provided broad steps and 
of explanations logical development of guidelines to procedures for 

argument to communication sharpen communication 
communicate communication 
explanations 

More Amount of Learner Self-Direction Less 

Less Amount of Direction from Teacher or Material More 
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