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Introduction

The nature of elementary and secondary education allows teachers to practice essentially in isolation from colleagues.  This solitude can be especially challenging for novice teachers (Sizer, 1992; Johnson 1990; Johnson & Birkeland, 2003).  To assist novice teachers, an increasing number of schools have begun using induction programs to offer orientation, guidance and support for novice teachers.  From their own knowledge and experience, mentors serve as a valuable resource for novice teachers. Over the last two decades, mentoring has become the dominant form of induction (Fideler & Haselkorn, 1999). Not only serving to explain the procedures and policies of the school and provide personal and professional support, mentors can guide beginning teachers to better practice through reflection and collaboration (Feiman-Nemser & Parker, 1992). There is a considerable body of research investigating mentoring practices, especially those focusing on characterizing the role of the mentor.  However, very little exists that examines the relationship between a mentor’s advice and protégé practice.  

Conceptual Framework

This study is grounded in two primary areas of literature, teacher beliefs and social constructivism.  Teacher beliefs can be described as “psychologically held understandings, premises, or propositions about the world that are felt to be true” (Richardson, 1996, p. 103).  Teachers develop these beliefs during years of experience as students in classrooms, as a result of their experiences in teacher education programs, and through their own experiences as classroom teachers (Lortie, 1975; Richardson, 1996).  While these beliefs continue to develop throughout many stages of their careers, the beliefs that teachers bring to their teacher education programs can exert a strong influence on what they learn from those programs (Bryan & Abell, 1999; Richardson, 1996).  Bryan (2003) concisely summarizes the literature on teacher beliefs stating that: “Studies indeed have demonstrated that the educational beliefs of prospective teachers play a pivotal role in how they interpret pedagogical knowledge, conceptualize teaching tasks, and subsequently enact their teaching decisions” (p. 836).

 Just as mentors and protégés have beliefs about teaching, they also have beliefs about the role that each should play in a mentoring relationship.  These beliefs can affect what is learned through that relationship.  The mentoring literature is rife with descriptions of the various roles that mentors can take in a protégé’s development.  These can include, but are not limited to: coach, confidant, reflective partner, role model, counselor, and parent figure (Abell, Dillon, Hopkins, McInerny, & O’Brien, 1995; Feiman-Nemser, 2001; Ganser, 1998; Little, 1990).  Within these roles, mentors can provide different types of assistance and advice such as emotional support, socialization into the profession, and professional assistance (Carter & Francis, 2001; Gold, 1996; Wang, 2001).  One of the purposes of this research is to examine and describe the link between the beliefs about mentoring that participants bring to the relationship, and the types of advice and support provided within the context of that relationship.  Our focus will be the area of professional assistance, with particular emphasis on advice related specifically to secondary science teaching.

Social constructivism is a second theoretical framework that guides our study.  According to Cobern (1998), teachers construct new knowledge about teaching through social interactions within their local context.  Learning about teaching is a social process inextricably linked to and dependent upon the context in which is occurs (Brown, Collins, & Duguid, 1989; Lave & Wenger, 1991; Rogoff, 1990).  As protégé science teachers enter the profession, their relationship with a more experienced science teacher can exert an important influence.  These relationships allow the protégé the opportunity to develop more complex knowledge about science content and pedagogy as they apply what they have learned to new situations they encounter in the classroom (Brown, Collins, & Duguid, 1989).  In this study, we outline the specific influence that the mentor can have on this developing knowledge and how protégés enact this knowledge in their own practice.       

Rationale and Questions


A review of the mentoring literature reveals that there has been an increase in the number of studies that directly examine conversations between mentors and protégés (Hawkey, 1998; Strong & Baron, 2004; Wang, 2001).  There have not, however, been studies that attempt to move beyond an analysis of conversation to determine the impact of these relationships on the classroom practice of the protégé. Additionally, there are relatively few studies that focus specifically on the science content areas (Luft, Roehrig, & Patterson, 2003; Roberson, Smithey, & Evertson, 1997).

The purpose of this study was to examine the link between the beliefs about mentoring that mentors and protégés bring to the relationship, the advice given by mentor science teachers, and the classroom practice of the novice science teachers with whom they have worked.  The questions guiding our research were:

· What is the nature of the beliefs that mentor and protégé science teachers bring to the mentoring relationship?

· What advice related to science teaching is given by the mentors to their protégés?

· How does the advice influence the classroom practice of the novices?
Methodology

Data for this study were collected during the spring semester of 2004. Participants were two mentor/protégé pairs.  The two protégés were part of an alternative certification program for secondary science teachers. Both men came from careers in science-related fields into the teaching profession.  During a timeline of two summers and the intervening academic year, the two protégés took the six courses required for initial certification in the evening and during the summer.  Additionally, two semesters of internship were required in conjunction with the coursework.  While completing the internship, participants were assisted by both university- and school-based mentors.


The two protégés who participated in this research chose different options to complete the required internship. Patrick completed his internship in a setting that was much like traditional student teaching.  He was placed in the classroom of his mentor teacher, Margie, who was a veteran chemistry teacher with 10+ years of experience  and had been named teacher of the year for her school.  Patrick spent a great deal of time observing in Margie’s classroom and then gradually assuming greater planning and teaching responsibilities with Margie’s guidance.  


The second protégé, Paul, chose to take a job teaching full-time while completing the certification program.  He obtained a full-time teaching job in January at a large high school where he was responsible for two chemistry classes and three physics classes.  Paul’s mentor was a 27 year veteran science teacher whose classroom was located a floor below and some distance from Paul’s classroom.


Both of the schools where Patrick and Paul taught were located in a large and rapidly growing school system on the fringe of a substantial metropolitan area.  The student population in the school in which Paul taught was very diverse with students coming from many different countries and cultural backgrounds.  The majority of students in the school in which Patrick taught were Caucasian, middle class teenagers.   
Data Collection and Analysis
The data presented in this study form a subset of a larger study of mentoring beliefs and practices of secondary science teachers. For this project, we undertook case studies of two mentor-protégé pairs. During the spring 2004 semester each of these mentor-protégé pairs was interviewed, observed, and videotaped on multiple occasions.  The research team observed one pair 6 times during the semester and the other pair 10 times. Interactions between Margie and Patrick loosely followed the clinical supervision cycle; they discussed plans for the upcoming week, Margie observed Patrick as he taught particular lessons and then provided feedback (Glickman, Gordon, & Ross-Gordon, 1995).  Michael and Paul’s interactions did not follow the supervision cycle and frequently occurred before or after the school day. Michael was not able to observe Paul while he was teaching, conversations therefore, were based on Paul’s descriptions of his classroom.

The data set includes field notes and video tapes of mentor-protégé conferences, video tapes of protégés teaching lessons, and individual interviews with members of each pair. Using the video data collected, along with interviews conducted with each of the participants, we explored the beliefs about mentoring that each participant brought to the relationship, the discourse evident in mentor-protégé conferences, the topics of advice given by the mentor to the protégé, and the ways that this advice was incorporated into the protégé’s teaching. 

Data were analyzed using the technique of pattern clarification outlined by Miles and Huberman (1994).  Pattern clarification is a process that involves examining and re-examining coded data to discern the patterns present across the data set for each case.  Using this process, data from the entire set was analyzed by reading and re-reading interview transcripts and by repeatedly watching video data.  The research team worked in sub-groups with three members of the team focusing on data for Margie and Patrick, and two focusing on data collected from Michael and Paul.  Each individual coded data on their own and then met with their respective subgroups.  Through the sharing of individual codes within the subgroups, common themes of mentor-protégé discourse were identified by the researchers.  Video data were coded using a new system, Evidence Based Inquiry (EBI), which allows researchers and classroom teachers to observe video data using Real Player Media and enter text codes that coincide with particular sections of digitized video.  This system allowed the research team to develop brief definitions and select representative examples of each code from the research data.    

During weekly meetings of the research team, team members shared their emerging understandings related to the data and compared the interactions and emerging themes occurring in each of the pairs.  The research team also used the data categories and themes to discuss future video data collection and interview questions.

Results


Using the themes generated through data analysis, a case was developed for each pair. The cases begin with a description of the beliefs about mentoring brought by each participant followed by a summary of the themes found in the advice given by the mentor. Each case concludes with an analysis of the extent to which the mentor’s advice was incorporated into the protégé’s teaching.  Margie and Patrick’s case is presented first, followed by Michael and Paul’s.

Case I: Margie and Patrick

Beliefs about Mentoring.  Prior to her work with Patrick, Margie had little experience in the role of mentor to a science teacher intern, though she had mentored novice science teachers new to her school. She agreed to work with Patrick because she saw the partnership as an opportunity to stretch herself as a teacher and to impact more students through her influence on Patrick’s future teaching.  Margie expressed excitement and anticipation as she prepared to begin the new experience.  She stated her commitment to the endeavor in the comment, “I really want to do right by Patrick.” 
As Margie explained her views of the role of a mentor, she compared her expectations to her philosophy of teaching in the science classroom. She described her role as a teacher as “to be more of a facilitator than an instructor,” and she expected to carry out this role with Patrick. She envisioned a situation in which she would be able to gradually relinquish greater responsibility to Patrick as he became more comfortable as a classroom teacher.  Margie characterized this idea as “let go of the bike and let him ride.”  

In order to help prepare Patrick for this greater responsibility, Margie planned to begin by modeling her own style of science teaching and then encouraging Patrick to adapt what he saw to his own personality.  Margie used the word “scaffold” to summarize this idea. As she said, “I am putting up a little structure…that is hopefully going to take them to the top of the building.”  At the end of the mentoring relationship, Margie commented that because she felt a “huge responsibility” to be a model of good science teaching practice, the relationship “forced me to think more about what I am doing and why I am doing it.”  

Patrick, her protégé, viewed mentoring as a close, trusting relationship between himself and his more experienced mentor teacher.  Patrick grounded his beliefs about mentoring relationships in his past experiences in industry as both a mentor and a protégé.  For him, the personal nature of the relationship was important.  Throughout his interviews, he repeatedly described his desire for “warm” and “cordial” interactions. Patrick elaborated his understanding stating that mentoring is “one-on-one, and a very close relationship which is very personal.”  Patrick saw his mentor as someone who has already accomplished the level of expertise that he is trying to attain. In his second interview, Patrick articulated his ideas in the following statement, “The mentor is basically a leader. He has been there. Wherever you are going, he has already been there.”  Patrick felt that his mentor should initially support him by providing a large amount of advice, but then gradually withdraw support until Patrick reached the place where he could “hit the ground running.”  


In his initial interviews, as Patrick considered the type of guidance that he might receive from a mentor, he described the mentor as someone who is “outside looking in, the person can see everything I cannot see.”  In response to constructive criticism provided by the mentor, Patrick believed that his job was to “be a sponge” and incorporate the suggestions made by the mentor.  In addition, Patrick viewed his mentor as a repository of wisdom.  He felt that he should be able to approach his mentor and say, “How do you do this?” His mentor in turn, should respond with, “Okay, this is how this is done.”  From that point, Patrick should incorporate the suggestions and move forward.  When Patrick taught a lesson that he felt was unsuccessful, he wanted to be able to approach his mentor so that person can, “give me some advice about what to do next.”

Advice Given


The most prominent theme in the advice given by Margie to Patrick was the importance of student understanding in all aspects of planning, teaching, and assessment.  Margie frequently made detailed suggestions for specific content and activities to include in a lesson on a particular science topic.  In some instances, she outlined the order of the day’s activities and essentially scripted certain aspects of the lesson for Patrick. As Margie provided this explicit advice, she often provided a rationale for why the lesson should proceed in a particular order or how a certain activity enhanced student understanding.  In one example, Margie explained how she had modified an activity from the previous year. The activity involved students using puzzle-like pieces to construct chemical compounds from a formula and then provide the correct name.  She said:


Originally, [there were] 30 poly and monatomic mixed.  Last year, students


didn’t understand, it was too overwhelming.  When something doesn’t go well


you need to look back and try to figure out why.  This year, [we] did monatomic


one day and let them master that and then polyatomic the next day.  They got it


pretty easily.


In discussing a bell work assessment that would occur on the following day, Margie explained that the assignment would be a quiz, but would only have five questions that sampled the core ideas covered in class.  She explained, “[We will] use that as a spot check. Want to get those graded and right back to them.  We’re going to use that diagnostically, see whose got it, who doesn’t, what parts they have.” She told Patrick that they would then use that information to modify their subsequent lesson plans.


These examples are typical of Margie’s conversations with Patrick.  The majority of time was spent in talk such as explaining why a particular activity was beneficial for students, concepts that were frequently confusing for students and how the confusion could be minimized, and how to begin with more concrete representations or models of concepts before moving to discussion on an abstract level.  In addition, Margie stressed the importance of providing a positive learning environment with a great deal of support for students.  She modeled an enthusiastic, “we’re all in this together” attitude and often incorporated group work to practice new concepts. Her rationale was that students would be able to better master a new type of problem with the support of a buddy. Once students were confident, they could begin to work the designated chemistry problems on a more independent basis. 


A second important theme in Margie and Patrick’s conversations was organization and logistics.  Patrick was present in Margie’s class only four days a week. Each week the pair spent part of their planning period on Thursday outlining plans for the upcoming week.  During this time, they determined what content would be covered and what activities would occur during each day of the week and assigned responsibility for preparing and enacting the plans.  The school where Margie and Patrick taught operated on a 90-minute per period block schedule. Frequently the two discussed what activities and topics would occur on each day and how long each of the activities would take.  As the two enacted these discussions, Patrick continually took notes and restated his understanding or asked for clarification.

A third theme in conversations between Margie and Patrick focused on Patrick’s development as a science teacher.  Patrick often discussed aspects of Margie’s teaching that he found enlightening and informative and described how he attempted to incorporate these into his emerging science teacher identity.  In one instance, Margie discussed the importance of keeping lecture to a minimum and focusing on students gaining an understanding of science concepts from labs and hands-on activities.  Patrick commented that he had been watching Margie in action and was trying to follow her model on that topic.  He even stated that before his interactions with Margie, he would have done things differently, but because of her influence he had changed his thinking to see the value of using direct experience for developing student understanding.


While Margie was often directive in her advice and explanations to Patrick, she also used questioning to prompt him to reflect on his own performance and the students’ understanding.  Rather than leaving Patrick in the room alone, Margie was present for the majority of his lessons.  As they discussed the lessons afterward, she asked questions such as, “What did you think about what we did today,” or “What about the lecture part of it, were you pleased with it, were there parts you liked, parts you didn’t like?”  As she listened to Patrick’s responses to these questions, she agreed with his analysis and offered her own insights into the situation.  She provided praise on situations and strategies that had gone well, and used her previous experiences and knowledge of teaching and learning to suggest changes to his teaching practice.

The final theme present in Margie and Patrick’s conversations was the relationship-building that regularly occurred between the two members of the pair. Both members engaged in this activity through praise-giving and evidence of mutual respect.  Patrick listened intently to the advice Margie gave him, frequently agreed with her assessment of a given situation, and praised her teaching ability.  The two frequently laughed about events that occurred in the classroom and various comments that students made throughout the day.  Through his attentiveness to Margie’s discussions and praise of her teaching Patrick clearly communicated his respect and admiration for his mentor. 

For her part, Margie found ways to frequently praise Patrick and solicit his opinions.  One example of this praise occurred as Margie discussed her observation of one of Patrick’s lessons. She complimented his use of pre-cut models on the overhead as a mechanism to allow students to check their homework. She said, “The models, that was good. [I] liked that you had already cut and pasted, [it was] really nice actually and gave them a visual to check.”   As the two discussed ideas for the upcoming week, Margie asked for Patrick’s input on the grouping of students and potential activities for a variety of topics. Observations of the pair indicate that their relationship with each other was positive and supportive.               
Action-Patrick’s Teaching


Though Patrick consistently showed a willingness to try to incorporate Margie’s advice into his own practice, he was successful in some areas, but not in others.  Each week Patrick and Margie met and outlined a plan for the following week. This plan included the topics to be covered on each day along with a format for which activities and assessments should occur, and in what order they should occur.  Responsibilities were divided between the pair for who would create each of the components.  Patrick did write down these plans and generate the assignments for which he was responsible.  Throughout the course of the semester, however, he continued to rely heavily on Margie’s guidance in this planning.  While he did develop practice problems and some overhead transparencies for note-giving, the overarching plan and the specific hands-on science activities came primarily from Margie’s files and ideas, rather than being created with substantial input from Patrick.


Margie often asked Patrick for his ideas and suggestions, but when they were not forthcoming, she resorted to her own “tried-and true” labs and activities.  Though he said that he understood the importance of the themes that Margie repeatedly stressed such as beginning with concrete experiences before moving to an abstract concept, he was not able to develop these types of learning experiences for students without Margie’s ongoing input.  


A second area where Patrick did seem able to incorporate Margie’s advice was in creating an enthusiastic, supportive environment for students.  Margie was impressed with Patrick’s willingness to help students outside of regular class time. Patrick frequently used group work and was thoughtful and deliberate in his assignment of these groups.  Margie praised his ability to create student groups that worked well together and supported each other’s progress.  
Case II: Michael and Paul

Beliefs about Mentoring

As a result of his experiences in the classroom and in school-based induction efforts, Michael felt that he understood the concerns facing novice teachers. He pointed out that there is much that veteran teachers can do to help novices overcome the anxiety associated with teaching, in addition to addressing concerns of classroom management and the logistics of school policy and paperwork.  Michael firmly believed that as a veteran of the classroom, he was ideally situated to offer constructive criticism and positive feedback to novice teachers like Paul. He felt very comfortable in discussing his own classroom experiences with Paul and he liked to use stories of his practice as a non-directive way of offering advice.

Two ideas were central to Michael’s notion of science teacher mentor.  The first was that a mentor is not an evaluator.  Michael viewed teacher evaluation as the job of the school administration and believed that any attempt to combine the roles of mentor and evaluator would undermine a mentor’s effectiveness. The second idea was that experience in the classroom over time was the key to the development of teaching expertise.  In Michael’s words, “And that [learning to teach] just comes with practice.  You know if you know your  material and if you feel comfortable in that classroom, then you can start doing the next [lesson].”  The value of classroom experience as the mechanism by which teaching expertise develops was, in Michael’s view, predicated on the teacher having a well-grounded understanding of the content to be taught.

When contemplating his work as mentor, Michael recognized that prescriptive advice does not exist for resolving the multitude of classroom dilemmas that Paul may face.  Michael was fully aware that teaching strategies that worked exceptionally well for him, may not work for Paul.  For this reason, Michael preferred to offer guidance that allowed for considerable latitude in direction.  Michael believed that the kind of guidance that he provided Paul should encourage learning experiences that include opportunities for success as well as failure.  As Michael put it:

It might be easier for him if [I] simply said, “You’ve got to do this everyday.”

But, he wouldn’t become a teacher…So, he needs to sink or swim.  You know, I 

think it is much better to say these are the [county standards] we want to cover.  

We’re going to do it in the next two weeks.  Here’s a lab that I do. I generally 

do one lab on this and I found out that I can teach the content, review the content,

do a lab on this content, and give a test in this time frame.  Now, you figure out 

what works for you in that time frame.

Michael believed that his approach to mentoring emphasized the importance of novice teachers, like Paul, standing on their own feet and making their own decisions. These are characteristics that Michael viewed as essential for the long-term success of all teachers.
Paul, the protégé, viewed mentoring as a relationship in which the mentor provides the novice teacher with teaching resources and constructive advice.  He expected to receive from Michael, his mentor, lesson plans that presented “a very clear idea of what I am suppose [sic] to do” along with descriptions of activities to carry out with classes and overhead transparencies that could be used during particular lessons.  The advice that Paul wished to receive from Michael was reflective of Michael’s own experience as a veteran teacher of chemistry and physics.  Paul believed that Michael should observe him teaching and offer advice based on what he observed happening in Paul’s classes.  Paul also wanted Michael to demonstrate teaching practices that he could copy or use with modifications.  However, Paul fully expected these forms of scaffolding would be slowly withdrawn as time passed and he became more proficient in planning and instruction.

As Paul saw it, his role in the mentoring relationship was to receive advice from Michael and apply it in ways that he considers appropriate.  Paul believed that the advice that he received from Michael should focus on his “mistakes” and take the form of “constructive criticism”.  According to Paul:

Cause [sic] everybody knows that student teachers and beginning teachers, in 

general, make a lot of mistakes and I would think that the most effective way to

get a person to be in a place where they’re making a lot fewer mistakes would be 

just to help them see where their mistakes are and to suggest ways of not making

them again. 

Advice Given

The advice given to Paul by Michael fell into three major areas.  The first of these areas was logistical advice.  Paul would stop by Michael’s classroom almost every day when arriving at school.  During these visits that typically lasted no more than 15 minutes, Michael would brief Paul on the many administrative duties associated with teaching.  Michael would instruct Paul about how to complete the paperwork required by the school administration or tell him where to get equipment and chemicals needed for a laboratory activity.  How to post final term grades for graduating senior is one example of the logistical advice Michael offered that was welcomed by Paul because it was task that he knew he needed to accomplish, but did not know how.  Michael’s purpose for giving logistical advice was to enable Paul to focus more on teaching.  Because Paul was a novice teacher taking over classes in the middle of the school year, Michael thought any advice that could leave Paul more time for planning and teaching was especially important.

A second area of advice giving for Michael pertained to how Paul should manage the learning environment in his classes.  The advice offered by Michael clustered around three themes:  interpersonal relationships, organizing and managing science learning experiences, and lesson design and teaching.  Michael’s advice about interpersonal relationships centered on how Paul should go about building positive relationships between himself and his students, and positive relationships among students in his classes. Michael’s advice about interpersonal relationships tended to center on Paul building rapport with his students.  For example, Michael advised Paul to quickly learn the names of his students, to learn something about students’ interests and activities outside of school, and to involve parents in their children’s science learning experiences through homework assignments and other means.  Michael also advised Paul about the importance of setting expectations for his students and himself as a teacher as a means of establishing interpersonal relationships.  On several occasions during conversations with Paul, Michael referenced the poster on his classroom wall that set out his own expectations for the students and the teacher.  The contents of Michael’s poster are presented in Table 1.

 The theme of organizing and managing science learning experiences was very prominent in the advice given by Michael.  Michael advised Paul to be aware of his surroundings, including student movement and his own position in the classroom.  He suggested that Paul move around the classroom during lecture and discussion sessions.  Michael’s suggestion was prompted by Paul’s concern about students not being able to see the overhead projector screen when he was standing at the front of the room.  Michael talked with Paul about the importance of establishing and following classroom routines.  For example, he suggested that Paul engage students in a “warm-up” activity that could involve copying the day’s agenda or answering a question about last night’s homework while checking student attendance.  Michael also offered advice about classroom safety.  After watching a video clip of a laboratory activity and hearing Paul complain about students not wearing safety goggles, Michael pointed out that Paul was the only one wearing safety goggles in the video clip.  This observation prompted Michael to discuss the importance of rules and modeling to promote desired student behaviors.  With regard to laboratory work, Michael also discussed with Paul ways to distribute materials and equipment to reduce the risk of accidents.

The theme of lesson design and teaching was the least prominent of the three themes of classroom management in the advice given by Michael.  He emphasized that student behavior can often be traced to a teacher’s success in planning and teaching.  Paul’s content knowledge was not a frequent focus of discussion between Paul and Michael, but how to begin and end a lesson and how to transition from one class activity to another was.  Michael also offered advice on how to keep students focused on learning tasks and how to enhance students’ test scores.  Their conversations on student test performance often moved to student’s mathematical abilities and general academic abilities.  Michael also talked to Paul about the importance of aligning instruction with students’ abilities.  Michael and Paul’s discussions of students’ abilities often involved comparing the work of students in Advanced Placement and Advanced College Prep classes with students in Tech Prep classes.  

Table 1.  Michael’s expectations for himself and his students.

	My job as a teacher is to…

• present information in an enthusiastic and organized manner

• return all graded activities in one day

• help students become problem solvers at home and at school

• give no busy work

• hold students responsible for their actions and inactions 
	Your job as a student is to…

• be present in school and on time for class

• be in charge of your learning and growth

• complete all work to the best of your ability

• recognize that performance counts

• be successful, which requires consistent and dedicated work


The third major area reflected in the advice given by Michael was the importance of time in developing competence as a teacher.  Michael often concluded his discussions with Paul by telling him that it takes time to develop the skills and understandings need to be a competent teacher.  For instance, when talking about the teacher’s ability to make informed decisions about teaching and learning, Michael told Paul that “informed decision making comes with experience—six or seven years of teaching.”      

Michael tended to share his advice with Paul as stories of his own teaching experiences. The advice given by Michael was not at all prescriptive, except in instances where laboratory safety was discussed.  Prescriptive advice was intended to keep Paul and his students safe.  Michael was very comfortable talking about himself and his own professional growth over his 27 years in the classroom.  The discussions between Michael and Paul were often mentor-directed, in that Michael would tell a story with few opportunities for Paul to ask questions and interject comments about how his teaching circumstances were related to elements of the story.

Action-Paul’s Teaching


Michael’s advice had a profound impact on Paul’s teaching practices in some areas and minimal impact in other areas.  The impact of Michael’s advice is most evident in the area of logistics.  Paul was able to cope with the demands placed on him by the school administration for reporting student grades and completing other required paperwork.  Paul was also able to locate and gather instructional materials and equipment needed for laboratory work, as a result of Michael’s help.


The impact of Michael’s mentoring was less profound on Paul’s physics and chemistry teaching.  Paul enacted Michael’s advice about learning the names of his students, calling students by their last names prefaced by either Mr. or Ms. when asking questions or making requests of them.  Paul considered his use of Mr. or Ms. as a means of showing respect for his students. In addition, Paul seemed to pay attention to his classroom surroundings after discussing issues of the learning environment with Michael.  He moved about the classroom more during lectures and discussion sessions and became very sensitive to his position in relation to the overhead projector screen when giving notes.  Paul also attempted to engage students in a “warm-up” activity while he checked student attendance. 

However, Paul did not enact other advice received from Michael.  Paul never made explicit his expectations for student behavior in his classes.  He did not construct and post a chart that outlined his expectations for students and himself, as Michael had recommended.  Michael’s advice about establishing classroom routines also seemed to go unheeded by Paul.  Late in the semester, Paul still took an inordinate amount of class time to transition from one activity to the next and to return graded papers to students.  Paul had extreme difficulty keeping his students on-task, particularly after a period of transition and during the last 15 minutes of the class period.  Unsafe laboratory practices, such as students not wearing goggles when working with chemicals around an open flame, were also observed toward the end of the semester.

Test scores remained low for many students in Paul’s physics and chemistry classes.  Paul attributed the low scores to lack of student motivation and mathematical understandings.  After conferring with Paul about his lesson, Michael attributed the poor test scores to lack of student motivation brought about my Paul not aligning instruction with the abilities of the students.

Paul expressed frustration with the advice he received from Michael.  Paul reported that that his lack of success with his classes was in part due to the advice he received from Michael.  Paul considered Michael’s stories of his own experiences in solving problems of the science classroom to be interesting, but not very helpful in providing the guidance he needed to develop professionally.  Consistent with his beliefs about the mentor’s role, Paul expected to receive prescriptive advice from Michael about his teaching and he hoped to observe Michael teach and model his own teaching after what he observed Michael do.  Because of their teaching schedules, Michael was unable to observe Paul teach and Paul had few opportunities to observe Michael teach.  Paul found that he did not have time during his planning period to visit Michael’s classroom, but needed the time to grade papers and prepare lessons for his own classes.  Adding to Paul’s frustration was Michael’s advice that it takes time to develop as a teacher.  Paul wanted to receive advice that would help him realize professional growth over the short-term.
Discussion


In the case of Margie and Patrick, there was a link between the beliefs that Margie and Patrick expressed related to the role of the mentor and the form that their relationship and advice-giving exhibited.  This congruence of philosophies led to a predominantly harmonious relationship.  Margie took the role of mentor seriously and spent a great deal of time explaining her actions and thought processes to Patrick.  Her protégé responded by listening carefully to her advice and indicating that he respected it by taking detailed notes of their conversations and sharing ways in which his thought processes were changing.  Though they never reached a point where Margie was completely able to “let go of the bike,” they continued to work closely together in a positive way to help Patrick progress to the greatest extent possible.  The members of this pair spent time building a mutually respectful relationship where Patrick trusted the guidance of his more experienced mentor.


Margie saw herself as a “facilitator,” someone who was there to provide a “scaffold” for Patrick as he assumed a new identity as a science teacher.  Using this notion as a guiding framework, she provided Patrick with detailed advice that focused predominantly on students and how they learn.  Margie was not content to provide Patrick with a “bag of tricks” or activities for each chemistry topic, rather she frequently provided a rationale for how a certain activity helped students understand an important idea and what particular order of presentation seemed to promote understanding.

The themes that were consistent and repetitive in her advice centered on helping students have direct experiences with abstract concepts before they were “lectured at” on those topics.  Additionally, she stressed the importance of providing support through experience and practice that would foster students’ understanding that went beyond memorization.  Margie wanted Patrick to understand that frequent and varied types of assessment were important in order to gauge students’ grasp of material so that teaching could be modified to promote student comprehension.  The frequent conversations about logistics helped Patrick to see that what Margie made look so effortless and natural was in fact, a well-choreographed constellation of activities focused on the goal of student understanding.

Patrick’s response to Margie’s advice was mediated in part by his own beliefs about the mentoring relationship.  His prior experience as both a mentor and protégé in the realm of the chemical industry prompted him to trust in mentoring relationships and value the advice and guidance of a “leader” who “has already been there.”  He saw his mentor as a role model and an accomplished teacher.  Because he valued and respected Margie’s expertise, he was receptive to her suggestions and attempted to incorporate them into his own practice.   

In her advice-giving, Margie repeatedly stressed certain themes, as described earlier, but she also provided specific examples and activities that would allow her advice to be incorporated into Patrick’s teaching.  Patrick was able to successfully develop enthusiasm and a positive rapport with students; however, he was not able to develop what Margie believed to be an appropriate level of autonomy.  While he could implement Margie’s ideas with some level of success, he was not able to develop his own lessons and activities that incorporated the ideas that she stressed as important.

As in the case of Margie and Patrick, the advice-giving of Michael was congruent with his stated beliefs about the role of a mentor. Unlike Margie and Patrick, however, this alignment did not translate into a fulfilling mentor-protégé relationship. The two central ideas in Michael’s beliefs about mentoring were the non-evaluative role of the mentor, and the importance of time and experience as the primary source of knowledge for new teachers.  Using these tenets to guide his relationship with Paul, Michael told Paul stories based on his own experiences as a veteran science teacher and left Paul to take from those stories what he would.  While Michael provided prescriptive advice on issues of laboratory safety and administrative matters, he did not give specific guidance in other areas.


For his part, Paul expected his mentor to be an expert who would provide him with resources for specific lessons and activities, and who would offer constructive criticism based on classroom observations. He was frustrated as he struggled to be successful in his teaching without what he believed to be adequate guidance.  Though Patrick and Paul expressed similar beliefs about the role of a mentor, Patrick’s experience  in this mentoring relationship matched his expectations while Paul’s did not. 


The majority of the advice that Michael gave Paul focused on administrative information such as where supplies were located and how to complete required paperwork. He also provided Paul with some guidance pertaining to classroom management issues. This advice focused on safety and how to organize a daily lesson to keep students occupied. Because of time constraints and scheduling conflicts Michael was not able to directly observe Paul’s teaching. What was missing from the advice provided by Michael was the specific information that Paul craved related to his teaching practice and lack of available activities and resources. Unlike Margie, Michael did not provide specific guidance about student learning and how classroom experiences could be structured to minimize confusion and promote understanding. 
Paul was able to incorporate some of Michael’s advice into his teaching. Instituting a warm-up activity and successfully completing required paperwork seemed to stem directly from the guidance provided by Michael.  Paul was not however, able to glean knowledge and understandings from Michael’s stories of experience, he desired more directive advice from his mentor that would help him improve his practice.

Implications for Science Education
One important implication of this study is the crucial influence of the beliefs and expectations that mentors and protégés bring to the mentoring relationship on the type of relationship that develops. As with other areas of teacher beliefs, beliefs about mentoring provide a lens through which experience is mediated.  From the standpoint of teacher education programs it is important to carefully chose the mentors who work with protégés because they impart a critical influence on what is learned during the field experience (Borko & Mayfield, 1995; McIntyre, Byrd, & Foxx, 1996).  When there is a disparity between the expectations of mentors and protégés, frustration can result when one member of the pair does not feel that his needs are being met. Additionally, when mentors do not model and discuss reform-based practices, there is the danger that the status quo will be preserved.

Feiman-Nemser (2001) coined the phrase “educative mentoring” to refer to mentors who, “attend to beginning teachers’ present concerns without losing sight of long-term goals for teacher development.  They interact with novices in ways that foster an inquiring stance” (p.18).  For science teachers, these long term goals include developing the skills and habits of mind that will enable them to teach in ways that are consistent with reform-based ideas currently influencing science teaching practice (NRC, 1996).  Findings from this study support the promise of EBI as a mechanism to support educative science teacher mentoring and enhance protégé development in alignment with these reform-based goals.


While EBI is extremely useful as a research tool to retrieve, code, and store large amounts of video data, it shows greater promise as a mechanism to support mentors and protégés in their work together.  Currently a series of scaffolds related to planning, assessment, and inquiry science teaching are being developed that will be embedded in the system. Mentors and protégés can use the system to observe video data of both members of the pair teaching and congruently access the scaffolds to focus their conversations on reform-based topics. While traditional subjects of mentor-protégé conversation such as emotional support and classroom management are valuable, this system will allow mentors and protégés to move beyond these issues to focus on substantive issues related to protégé development and student learning in the science classroom.  An important aspect of success in this scenario is the expertise of the mentor who will use her discretion to determine when and which aspects of support available within the scaffolds will be used at a given time based on the developmental needs of the protégé.   

EBI shows promise as a mechanism for alleviating another concern that arises related to mentoring.  Traditionally, the culture of schools emphasizes teacher isolation and independence (Little, 1990; Martin, 1997).  For this reason, teachers have little experience and vocabulary available to describe and share the rich depth of their pedagogical content knowledge (Gudmundsdottir, 2001). EBI provides a tool which can assist mentors and protégés as they articulate this tacit knowledge with the support of video data and scaffolds.  It also provides opportunities for mentors and protégés to collaborate on the protégé’s practice outside of the school setting. A protégé and mentor can share their reflections or coding of the protégé’s practice. By sharing their EBI codes/comments, mentor teachers can develop a understanding of their protégés beliefs about the teaching and learning while coaching their reflection on their practice.   
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