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Abstract: Conceptions of mentoring held by six mentors and six beginning science
teachers in an alternative certification program were explored qualitatively by means of case studies and phenomenography. Interviews with the six mentors and six beginning teachers produced 379 statements that were grouped into three conceptual categories. The categories of apprenticeship, personal support and co-learning and their sub-categories revealed the variation in how mentors and beginning teachers in an alternative certification program conceptualized school-based mentoring. The conceptions of the mentors and beginning teachers functioned as referents for their mentoring practice.
Mentoring as apprenticeship was the dominant conception among both the beginning teachers and mentors. The findings of this study imply that conceptions of mentoring held by mentors and beginning science teachers should be considered when organizing the school-based component of alternative certification programs.
Science educators advocate mentoring as a means of fostering the professional growth of beginning teachers, particularly teachers entering the profession through alternative certification routes (Abell, Dillon, Hopkins, McInerney, & O’Brien, 1995; Alsop & Benson, 1996; Jarvis, McKeon, Coats, & Vause, 2001). Mentoring provides opportunities for beginning science teachers in alternative certification programs to obtain the support and guidance not readily available to them through other means (Luft, Roehrig, & Patterson, 2003). Mentoring is often linked to the retention and continued success of all beginning science teachers through the development of competencies in teaching, assessment, and classroom management (Rhoton & Bowers, 2003; Wang, 2001). Mentoring also benefits the veteran teachers who serve as mentors by enhancing their commitment to teaching and providing them with insight into their own professional growth (Brooks, 1999; Hunter & Kiernan, 2005).    

Unfortunately, the intended outcomes of mentoring are not always realized (Carter & Francis, 1991). Insufficient time for mentoring activities and mentor-protégé incompatibility of gender, age, personality, and cultural background have been offered as reasons why many beginning teachers, particularly those in alternative certification programs, are at risk of leaving the teaching profession prematurely (Dias, Koballa, Wheeler-Toppen, 2004; Gordon & Maxey, 2000; Upson, 2003). Another important reason is that beginning teachers often find that they are in a mentoring situation that is incompatible with their conceptions of mentoring (Dias et al., 2004). In this regard, the research shows that mentors hold strong conceptions about mentoring, especially the role of mentors as well as the goal and content of mentoring (Franke & Dahlgren, 1996; Vaisanen, 2002). These conceptions may or may not be aligned with those conceptions held by beginning teachers, and the influence of the conceptions held by beginning teachers and mentors on the success of their mentoring relationships is not well understood. Learning more about the conceptions of mentoring held by mentors and beginning teachers entering the profession through alternative certification programs may lead to a better understanding of how to foster teacher preparation in such programs. 

 In the study reported here, the conceptions of mentoring held by mentors and beginning science teachers in an alternative certification program were explored qualitatively by means of case studies and phenomenography in order to focus on “descriptions of what people experience and how it is that they experience what they experience” (Patton, 2002, p. 107). The term conception of mentoring, as used in this work, refers to an understanding of what mentoring is and what constitutes mentoring in a science education context.

Theoretical Framework

Three bodies of theory and research helped to frame our questions and methodology. The first is the literature on alternative teacher certification, the second is the literature on situated learning, and the third is the literature on teachers’ conceptions of mentoring. 

Alternative Teacher Certification

Conceived to address a teacher shortage in areas of critical need, to increase teacher diversity, and to improve teacher quality in urban and rural schools, alternatives to traditional university-based teacher education have experienced tremendous growth in the US over the last 20 years (de Leon, 2005). One assumption that has encouraged this growth is that a mature person with knowledge and experience in a content domain can develop adequate teaching expertise by learning pedagogy while “on the job” (Stoddart & Floden, 1995). Because they are created to meet local needs, alternative certification programs are not the same and thus defy simple description. However, according to Feistritzer and Chester (2003), many programs share several characteristics. First, participants are recruited who have a bachelor’s degree and can pass a screening test. Second, the participants teach while engaged in on-the-job training, which consists of education coursework and working with a school-based mentor. And third, program completion is tied to demonstrating performance that meets or exceeds established standards. For career changers and non-traditional teacher candidates, alternative certification programs provide a streamlined approach to achieve teacher licensure, typically after a 2-3 year probationary period (Podgursky, 2004).  


Research on alternative certification is not extensive. The research that has been done tends to compare the performance of alternative versus traditionally prepared teachers. These comparisons have focused on student achievement, teacher quality, teacher retention, and the cost effectiveness of teacher education (Birkeland & Peske, 2004; Podgursky, 2004; Shen, 1997). The findings of this research have been mixed, with results that are “a function of the interaction between the program as implemented, the school context in which the participants are placed, and the participants’ backgrounds and previous teaching experiences” (Humphrey & Wechsler, 2005, p. 1). Some studies have looked at the influence of alternative certification on teacher recruitment. For example, career switchers and persons who might not have considered teaching as an initial career, particularly those from urban areas, find alternative certification programs attractive, but so do recent university graduates who view alternative certification as a means of circumventing the traditional certification process (Birkeland & Peske, 2004; Shen, 1997). 

Based on their review of the research on alternative certification, Birkeland and Peske (2004) concluded that much of the extant research on alternative certification “focused on the macro effects of the policy, rather than examining the specifics of the programs and the participants’ experiences” (p. 30). They and others (Wilson, Floden, & Ferrini-Mundy, 2001) have called for more research to better understand how alternative certification programs should be designed and implemented. 

Our study will provide insight into the workings of a representative alternative certification program by investigating the conceptions of mentoring held by the beginning teachers and their mentors. Our study will examine the continuing professional support received by the beginning teachers. This support has been described as the “heart and soul” of alternative certification programs in Innovations in Education: Alternative Routes to Teacher Certification (U.S. Department of Education’s Office of Innovation and Improvement, 2004). 

Situated Learning

Many sources contribute to beginning teachers’ understanding of teaching, but none surpasses actual classroom experience (Feiman-Nemser & Remillard, 1995). When involved in school-based experiences, beginning science teachers are presented with the opportunity to observe others teach, interact with students, teach lessons themselves, and reflect on critical aspects of teaching and student learning. 

A powerful theoretical framework for interpreting and enhancing the school-based experiences of beginning teachers is that of situated learning (Brown, Collins & Duguid, 1989; Lave & Wanger, 1991). According to Lave and Wanger (1991), situated learning is education that takes place in an authentic context and involves social interaction and collaboration. When viewed from the perspective of situated learning, the beginning teacher’s construction of knowledge about teaching occurs through social interactions within a local context—the science classroom (Cobern, 1998). The central figure in the local context of the beginning teacher is the veteran science teacher who functions as a mentor. Through the guidance of the mentor, learning about teaching becomes a social process inextricably linked to and dependent on the context in which it occurs (Brown, Collins & Duguid, 1989; Lave & Wanger, 1991; Rogoff, 1990). Interactions with a mentor can be, and should be, integral to the understanding of teaching developed by a beginning teacher.  

Conceptions of Mentoring 

Approaches to learning and outcomes of learning are interconnected (Marton & Saljo, 1976; Saljo, 1979) and related to differences in how learning is conceptualized (Marton 1981; Marton, Beaty, & Dall’Alba, 1993). How teachers are socialized into the profession has a significant influence on their conceptions of teaching (Larsson, 1986). For example, learning may be conceived as either a reproductive activity or a constructive one (Marton & Booth, 1997). Along similar lines, studies of teachers at different levels and across different teaching fields have shown that teachers conceptualize their teaching in characteristically different ways (Koballa, Graber, Coleman, & Kemp, 2000; Marton & Booth, 1997; McSorley, 1996). For example, beginning teachers enrolled in an alternative certification program have been found to conceptualize science teaching in at least 3 different ways: (1) as presenting science content, (2) as engaging students in hands-on activities, and (3) as changing students’ science understandings (Koballa, Glynn, Upson, & Coleman, 2005). The beginning teachers’ conceptions served as referents for their classroom practice, influencing the beginning teachers’ decisions and actions.

The recognition of qualitative differences in school-based mentoring and the effect of these differences on the learning of beginning teachers has led researchers to study the conceptions of mentoring held by mentors and beginning teachers. Conceptions of the role of mentor include coach, model, instructional supporter, evaluator, confidant, information source, feedback-giver, and explicator of personal teaching knowledge and beliefs (Cameron-Jones & O’Hara, 1995; Elliott & Calderhead, 1994; Hunter & Kiernan, 2005). To these roles of mentor, student teachers interviewed by Zanting, Verloop and Vermunt (2001) added the following responsibilities: introducing student teachers to school life, school customs, and school culture; stimulating student teachers to think about their own teaching; and bridging the gap between theory and practice. Additionally, professionalism, nurturing, and mentoring functions were identified as qualities of a good mentor by Vaisanen (2001), while mentoring relationships and goals were identified as qualities of good mentoring.

Some studies of mentoring highlight the relationship between mentor and beginning teacher, the function of mentoring, and the purpose of mentoring. The relationship between mentor and beginning teacher is usually viewed as developmental, in that the beginning teacher is changed as a result of the mentor’s efforts (Boreen, Johnson, Niday, & Potts, 2000; Breaux & Wong, 2003; Hawkey, 1997). The change in a beginning teacher’s skills and understanding of teaching are associated with a negotiation of meaning that occurs through dialog. According to Vaisanen (2001), this dialog tends to take on different foci and greater complexity as the beginning teacher experiences professional growth, with the desired goal being “educative” mentoring (Feiman-Nemser, 2001), which promotes professional learning for both the mentor and the beginning teacher. Furlong and Maynard (1995) described this developmental process of mentoring in terms of its correspondence to stages of teacher professional development, moving from model to coach, then to “critical friend,” and finally achieving the role of co-enquirer. 

The findings for Frank and Dalgren’s (1996) study showed the development of the conceptions of mentoring function and content held by mentors and beginning teachers. Here, the beginning teachers’ views of the mentor’s function ranged from a supportive assistant teacher to a cooperative and reflective partner. And, their views of the content of the mentoring they received ranged from the mentor’s positive and negative feedback on their teaching to reflective discussions about interactions between the beginning teacher and students. Franke and Dalgren also reported that mentors and beginning teachers framed discussions of teaching in terms of teaching episodes consisting of ideas and principles that spanned multiple teaching episodes. In a related study, Orland-Barak & Klein (2005) investigated the relationship between mentors’ conceptions of mentoring and their mentoring conversations with in-service teachers. Their findings yielded a continuum of relationships between the mentors’ conceptions of mentoring, depicted as primarily therapeutic, apprenticeship/instructional and inter-subjective, and their conversations. Orland-Barak and Kleir described the relationships between the mentors’ conceptions and conversations as “complex and multifaceted” and exhibiting “loosely related connections” (p. 392).

In summary, the literature reviewed suggests that learning to teach science is contextually bound and dependent on the social situation in which learning occurs, and a critical aspect of the social context of science learning for beginning teachers enrolled in alternative certification programs is school-based mentoring. Mentoring is conceptualized in different ways by beginning teachers and mentors and these conceptions can serve as referents for their practice, determining their decisions and actions. The literature calls for more knowledge about the conceptions of mentoring held by beginning teachers and their mentors, particularly in alternative certification programs where mentoring plays such a critical role.

The Present Study

The study reported here was part of a 3-year project that observed the development of science teachers beginning with their participation in an alternative science teacher education program and continuing through their early years of teaching science in secondary schools. Recognizing that school-based mentoring associated with alternative certification programs for science teachers is not well understood, we explored the conceptions of mentoring held by beginning science teachers and their mentors, focusing on the relationship between conceptions and practice.  

Our rationale for investigating conceptions of mentoring and their influence on practice was based on the assumption that mentoring as enacted is determined by how mentoring is conceptualized. Learning more about the conceptions of mentoring held by beginning teachers and mentors, and how their conceptions are related to their practice, can contribute to more effective teacher preparation and professional development.

Methodology

Phenomenography was used to describe the variation in the ways that beginning teachers and mentors conceptualize the process of mentoring. Case studies were conducted of mentoring pairs, with each consisting of a beginning teacher and a mentor. The phenomenographic approach applied to case studies is anchored in the interpretative research tradition and provides insight into school-based mentoring in the context of alternative certification of science teachers (deMarrias & Lapan, 2004; Greene, Caracelli, & Graham, 1989).  

Phenomenography is “the empirical study of the limited number of qualitatively different ways in which various phenomena in, and aspects of, the world around us are experienced, conceptualized, understood, perceived and apprehended” (Marton, 1994, p. 4425). This approach is epistemologically grounded in the principle of intentionality, “which embodies a non-dualist view of human cognition insofar as it depicts experience as an internal relationship between human beings and the world” (Pang, 2003, p. 145).  The focus of phenomenography is on phenomena as described by the experiencer rather than on the “psychological process generating the experience or the ‘objective facts’ themselves” (Ashworth & Lucas, 1998, p. 416). According to Pang (2003), this is a methodological perspective, “through which the researcher seeks to capture how the world appears to other people” (p. 146). 

Categories of description that result from phenomenographical research describe the variation in the ways phenomena are conceptualized in a given group of individuals (Marton & Booth, 1997). When investigating a phenomenon as complex as mentoring by describing the conceptions of beginning teachers and their mentors, it is possible to thoroughly explore different aspects of the phenomenon (Franke & Dahlgren, 1996). 

Study Participants 

From a cohort of 18 beginning teachers, six along with their school-based mentors were selected to participate in the study. The six beginning teachers included two males and four females. One the males was an African émigré who naturalized in the U.S. after completing graduate school, while the other male and females were Caucasian and born in the U.S. They ranged in age from middle 30s to late 40s and were all career switchers, having pursued one or more careers before considering science teaching. Three of the six had completed advanced degrees in the sciences, while four had worked in science laboratories or industries. The group of mentors included five females and one male, all Caucasian. These mentors were all experienced teachers who taught at the same schools where the beginning teachers in the alternative certification program also taught. The mentors tended to be older than the beginning teachers, ranging in age from early 40s to middle 50s. All had served as a mentor for one or more beginning teachers in the past. 

From the case studies of the six beginning teacher and mentor pairs, two pairs were selected for profiling in-depth to portray “information-rich cases whose study will illuminate the questions under study” (Patton, 1990, p. 169). These two profiled cases were particularly informative because in interviews and mentoring sessions they comprehensively explained their understandings and practice. 

The context for the first in-depth case study was similar to traditional student teaching.  Patrick (all names are pseudonyms) was placed with Margie, a chemistry teacher with 10 years of classroom experience who was a “Teacher of the Year” for her school.  Patrick spent time observing in Margie’s classroom and gradually assumed greater planning and teaching responsibilities for Margie’s classes. In contrast, the context of the second in-depth case study was that of a beginning teacher, Paul, who was teaching full-time while completing the alternative certification program for science teachers. Paul opted to take a high school position in the middle of the school year and was given responsibility for teaching two chemistry and three physics classes. Michael, Paul’s mentor, had taught chemistry and physics for 27 years and his classroom was located a floor above and some distance from Paul’s classroom.   

Data Collection

We used interviews to explore the conceptions of mentoring held by the six beginning teachers and the six mentors. The interviews lasted 45 minutes to an hour and followed a semi-structured format (Merriam, 2001), which encouraged candid responses. One male member and two female members of the research team conducted the interviews. Interviewers began by asking about educational experiences and background, successes in science and science teaching, as well as thoughts about mentoring, prior and recent mentoring experiences, and expectations associated with the mentoring relationship in which they were involved. In the course of the interviews, beginning teachers were also questioned about their reasons for choosing science teaching as a career, and mentors were asked about their experiences in mentoring and their motives for agreeing to mentor beginning teachers enrolled in the alternative science teacher certification program. 

For the case studies profiled in-depth, both mentoring pairs were visited six or more times, with research team members typically able to combine observations of lessons taught by the beginning teachers and mentoring discussions into a single visit. Mentoring for Margie and Patrick exemplified a direct, clinical supervision model (Glickman, Gordon, & Gordon-Ross, 1995). Margie and Patrick discussed lesson plans before she observed him teach and then discussed her observations with him after particular lessons. In contrast, Michael and Paul exemplified a non-direct supervision model because Michael’s and Paul’s teaching schedules overlapped, an unfortunate but common occurrence necessitated by the curriculum. As a result, their conversations about Paul’s teaching and professional growth usually occurred in sessions before and after school. The data set for these case studies included researcher field notes, videotapes of mentoring conferences and lessons, and interviews conducted with each beginning teacher and mentor. 

Data Analysis

In a phenomenographic analysis, the “whole set of data is treated as a continuous text disregarding individuals” (Franke & Dahgren, 1996, p. 630).  Thus, we started our analysis by examining the combined interview data of the six beginning teachers and six mentors, using the process of pattern clarification (Miles & Huberman, 1994) to identify similarities and differences across the entire data set that would lead to the generation of categories. This analysis process was inductive, grounded in the utterances of the beginning teachers and mentors, and iterative (Patton, 2002). The literature on mentoring guided us as we examined primary level codes. One member of the research team took the lead in coding data, bringing the codes and data from which the codes were constructed to the other members of the research team for their examination and revision. During weekly meetings, we shared our developing understandings of the data and compared codes and emerging categories. Over time, the analysis reduced the number of categories by merging and eliminating categories and clustered others based on recognized connections (Attinasi, 1991). Consistent with the phenomenographic approach, the outcome of this process was the construction of 3 qualitatively distinct, conceptual categories of description (Marton & Booth, 1997). Definitions and examples of the categories (see Table 1) were then provided to an external examiner for reliability purposes. This examiner, a science education professor with more than 20 years of teaching experience, independently scored that data with inter-rater agreement of 93%; disagreements between the examiner and researchers in category assignments were then resolved by discussion. 

In addition to the preceding analysis done with all six pairs of mentors and beginning teachers, we performed a further analysis of data from the two pairs profiled in-depth. We engaged in explanation building, where we looked for “causal links and/or explore[d] plausible or rival explanations” from which to identify recurrent themes in the cases (Cresswell, 1994, p. 155). To aid our analysis of video data of the two pairs, we used the web-based Video Analysis Tool (VAT) developed by Recesso, Hannafin, Wang, Deaton, Shepherd, & Rich (in press). The VAT allowed us to view our digitized video data and assign specific video segments to the three conceptual categories previously described. A case was written for each mentoring pair, with each case narrative describing the pair’s mentoring practice and how the dominant conceptions of mentoring held by beginning teachers and mentors were reflected in their practice.

Findings

The findings are reported in two sections that correspond to the two research questions: (1) What are the conceptions of mentoring held by beginning teachers and their mentors? and (2) What relationships exist between these conceptions and mentoring practice?  The findings regarding conceptions of mentoring held by the six pairs of beginning teachers and mentors are presented first, followed by more detailed findings of the two mentoring pairs profiled in-depth.

Conceptions of Mentoring

A total 379 statements about mentoring were analyzed from the transcripts of the interviews conducted with the six pairs of beginning teachers and mentors. Of these, 230 statements were from interviews with beginning teachers and 149 from interviews with the mentors. The results of the analysis revealed three conceptions of mentoring. The variation described illustrated how mentoring was experienced. The statements from which the conceptual categories were identified were not evenly distributed. Of the 379 total statements, 90 contributed to the identification of Conception 1, 214 to the identification of Conception 2, and 49 to the identification of Conception 3; 26 of the statements did not contribute to the identification of any conception. The majority (201 or 66%) of the statements used to identify Conceptions 1 and 2 came from interviews of beginning teachers, while two-thirds (33 or 67%) of the statements that contributed to the construction of Conception 3 came from the mentors’ interviews. 

The “outcome space” (Marton & Booth, 1997) for each of the 3 conceptions included different levels of description (subcategories) that revealed much about how mentoring is conceptualized. Marton and Booth (1997) define outcome space as the “complex of categories of description comprising distinct groupings of aspects of the phenomenon and the relationships between them” (p. 125). Descriptions of the outcome space for each of the three conceptions are presented in Table 2. The three conceptions are described in detail in the following sections.    

Conception 1. Science teacher mentoring is personal support. This conception emphasizes the mentor’s function in providing counseling and serving as a sounding board for the beginning teacher. 

And, and it’s good to know that you’ve got somebody who’s helping you along like that cause to, to go through all this and be alone, I cannot imagine doing it. I just could not imagine being able to, to keep teaching, if I didn’t have support from other fellow teachers. I think it’s just so critical. (Beginning Teacher = BT) 

I think the most important thing that a mentor can do for a new teacher is act as a sounding board. (Mentor Teacher = MT)
Beginning teachers and mentors who operated from this conception believed that the mentor should also serve as the champion for the beginning teacher in negotiations involving the school administration. One mentor teacher described her work in the role of champion in this way: 

I demanded to know what kind of support she was getting from the administration. But I told him [my principal], I said, “Look it’s not my job to fix these problems. It’s yours. I want to know who, who’s working with her and what kind of work they’ve done because she is feeling persecuted down there. She feels like every time she gets in trouble [inaudible] and I want that to stop.” My principal and I have a great relationship obviously. I can just say, you know, whatever and put it on the line. And he said that he’s sorry to hear that and that he would talk to her.  (MT)

The mentoring activities associated this conception included giving comfort to the beginning teacher, offering encouragement, and providing inexpensive teaching materials. The distance between the classrooms of the mentor and beginning teacher was an important consideration in level of support provided. Consider these representative remarks from mentors and beginning teachers:  

Make that teacher feel comfortable is why either he or she is going to the mentor. Come in and when you see the teacher just, you know, sitting at the desk with his or her hands on her head just come on, you know, come in and say can I help? What’s wrong? You know. Is it a particular student? (BT) 

For a mentor, very understanding, very willing to be there, willing to have you come crying your eyes out because you’re having the worst day of your life. (BT)
We’ve not been given any formal instruction on what to do. It’s, it’s just said, “This is your person. Make their experience nice.” So, that’s what we do. We usually, usually go out and, and buy them something, the kind of supplies they’ll never think about buying but we know they’ll need. And make sure they have everything they need to get started and help them with that first few days when there’s so much flux. (MT)

It was so nice having her right next door because that made her available any time during the day that I had a problem or needed help with something. (BT)
When guided by this conception, the mentoring process led beginning teachers to feel valued and more comfortable about themselves as teachers. 

I do feel comfortable. I mean when I was having the bad week and was upset, I went [to her]. I had no problem going and talking to her. And, it helped me work through it and helped me get ready so that I could get back in the classroom.  (BT)

If I didn’t have him here, if I didn’t have a relationship where I could, you know, feel comfortable doing that, I probably would have quit after the first semester. (BT)

Conception 2. Science teacher mentoring is apprenticeship. This conception emphasized the craft knowledge of the mentor and how the mentor’s knowledge of experience could be communicated to the beginning teacher. The mentor’s function is that of model, guide, and leader, thus engaging the beginning teacher as apprentice, disciple, and learner. Beginning teachers and mentors who hold this conception tend to assume that the mentor teacher knows best and his or her wisdom of practice should be followed and seldom questioned.    

It hasn’t changed because the mentor basically is a leader. He has been there.  Wherever you are going, he has already been there. (BT)

Oh. I will say the mentor is like a guide, say you all go into, that is what you know for example, just imagine that you are going to climb a mountain and have a local guide, right, no matter what the local guide has, knows the path, knows everywhere in the pathway. So your mentor is leading you to where you want to be. So the mentor as a guide knows all the pitfalls in the way to where you want to go. (BT)

I would just like to see [beginning] teachers being able to shadow veteran teachers for a couple of days just to see how you greet the students at the door.  You know what I’m saying, I got a routine for when they walk in the door…I would love to see them [school administrators] allow teachers to spend time with other teachers in their rooms just to see the daily routines. (MT)
One of the problems that I kept having during my first semester was I would over teach. I would go too far because I didn’t know where to cut off the lesson with my kids. And, so a lot of times I’d run to J [my mentor] and say, “I can’t get them to understand orbitals.” And, she would say, “Don’t teach orbitals.  Stop at energy levels.” And, I didn’t know that. (BT)

 [I see her as] the wise man on top of the mountain, you know.  And, you go to the mountain for advice or whatever, you know. Then, you go back down and you live it.  Okay. So, that, that sort of thing, I go next door for my advice and get the wisdom next-door and then I come back and try to live it here. (BT) 

The focus of the mentoring experiences associated with this conception of mentoring was on short-term practicality and the technical advice that will allow the beginning teacher to experience some form of success in a single teaching episode. However, in some instances the advice shared by the mentor with the beginning teacher addresses topics that span multiple teaching episodes and emphasizes the development of professional knowledge.  This difference in focus is highlighted in the following statements from two mentors.  The first statement described advice given to a beginning teacher regarding a lesson on balancing chemical equations, and the second statement told of an on-going conversation between a mentor and a beginning teacher about issues surrounding student assessment.   

She’s really having a tough time with balancing equations and she thought she had it. And they [the students] didn’t have it.  And so, I told her, I said, “Oh, ok, have you tried this and what, what did you do?” And, now, here’s what you should do. And, and what I, what I really sent her back to do was the sequence that I do. And, I’m sure that doesn’t work for everyone, but it just works so well for me. I think that everybody should at least try it. (MT)

We spent a lot of time taking about grading scales. We spent a lot of time talking about how do you know that, that the performance that the kids do in your classroom is reflected in the grades you’ve given them, without it being subjective. You know. You know, how do I make the numbers. How do they give all these assignments where I put As and Bs and Ds and Fs and zeros and whatever on them. That when we look at this overall grade in terms of the student…You know, they come in and try to teach and no one ever tells them what a C student looks like. They have to make up their own system so they, they never think about what a C student is suppose to do. (MT)

Nested within this conception of mentoring were two perspectives about the nature of advice provided by mentors. Most statements emphasized the value of directive advice, but some statements suggested that directive advice is out of place in a mentoring relationship. In these latter statements, mentors were described as teachers with experience, but with no special skills or insights that prepare them to tell other teachers, even beginning teachers, what they should do in their classrooms. Statements with non-directive advice appeared in a mentor’s story about similar circumstances, a response initiated by a statement such as, “this is what I would do in my classroom” (MT), or just something picked up by observing the mentor teach. 

But as far as teaching, I don’t, I don’t get involved in all that unless they ask me. If they ask me, for my things like K has asked, you know, “Have you taught this before?  Can I see your stuff?” So, she’s got all my stuff. And I have told her, “This is the way I did this when I had students like this. This is what I did.” But I don’t [inaudible word], I’m not qualified to, to be telling her how to teach. I’m just qualified to say, “I’ve been here for a long time and I know how it works in this building. “ (MT)

Well, I like when he [my mentor] tells me what he does and that’s very helpful…Like every other teacher, I make a lot of mistakes.  Most of my mistakes are from what not knowing would have been embarrassing to do. He doesn’t [point out my mistakes], he, he just, you know, tells me what he does and I find that really helpful. (BT)

Regardless of the nature of the advice, the outcomes associated with mentoring as apprenticeship, as reflected in the statements of the beginning teachers and mentors, often resulted in the beginning teacher feeling more knowledgeable and teaching better. For example, one beginning teacher’s description of how her practice was influenced by her mentor follows: 

But one of the things that I really picked up on when I was first moved into this room next door to her [the mentor] was during my planning I would hear what she was doing. And, she is so positive about everything with her kids. So much, “You can do it,” so much praise, so much “Thank you for this,” so much “Look at you guys, you are doing awesome.” And it, she had during my planning, she has a technical class, which is the lowest level. Usually the kids that, you know, don’t work as well. Don’t try as hard and so forth and I see her kids trying. And I see them responding to that positive approach and it has made me more positive to be next to her and hear that and see it. And, and so, that’s one of the things, a couple of the people who have come and watched me for my class, my, the [certification] class that I’m in. I’m supposed to be observed four times each semester. And two or three times they’ve commented on how positive I was. I’m getting that from D [the mentor]. (BT)  

Conception 3.  Science teacher mentoring is co-learning. This conception involved the learning opportunities realized when members of the pair functioned as collaborative partners. Both the beginning teacher and the mentor were considered to be sources of knowledge, although the kinds of knowledge that each possessed was different. The first two of the following statements from interviews with mentors spoke to the importance of mentors learning when engaged in a mentoring relationship, while the third statement was another mentor’s metaphor that reflected the co-learning relationship that she shared with a beginning teacher.    

I learn from my students everyday, so why shouldn’t I learn from a mentor-mentee relationship as well. I mean just because, you know, you have two adults who are working together it is no different from the adults to students. Students learn from us. We learn from them, the same as mentor-mentee. (MT)

Because there is no sense in being a mentor if you are not gonna try working with people and trying to encourage them to, to do better and actually learning from them too. (MT)

We are kind of like a jelly and peanut butter sandwich because it really does work well for us. There are opposites in teaching in some places and there are lots of things that are the same. When you put the whole thing together it is a really good sandwich. And honestly, we, we’ve grown more together because of it. (MT)
Beginning teachers and mentors who held this conception believe that an aspect of partnership is sharing the workload. The level of sharing was dependent on the competence and creativity of each partner and was most evident in aspects of laboratory preparation and instructional planning. As the following two statements highlight, mutual respect was an important part of successful partnerships.    

 I had a new prep that I hadn’t expected. And, so she also taught that prep and she was like, “Here, take my note sheet,” and, you know, we would swap things. You do the lab and I’ll do the test or, you know, we would carry the load for each other.  (BT)
We plan together. We just met on Friday and actually had a very lengthy planning session where we went through the books and we bounced ideas. Oh, we’ll probably do some more because we have to stay caught up here. Uh…but we bounce ideas off each other and she will pour out some things and we will take them back and forth and we will say, “Oh, you know, what is really reasonable right now.” (MT)
Improved understanding about teacher practice and empowerment among beginning teachers and mentors were the outcome associated with this conception of mentoring. The account that follows exemplified these aspects of mentoring as co-learning. 

Our personalities are totally different. The way the classroom is set up is different. Yet, our end outcome was identically the same. We, if we said a student was going to be an A, it was an A student. So that’s what I said to J about having to pick your own style and become that style whatever it is. It’s okay to become whatever it is which probably makes it tougher on J… because our styles are different. But, it might be good because we’re different because it forces both of us to think about why we’re different. Rather than if you were just with somebody who was like him, he would tend to copy them exactly and would never question what’s going on. (MT)

Conceptions of Mentoring and Mentoring Practice


Exclusive case reports were developed for the mentoring pairs profiled in-depth. The case reports begin with a description of the conceptions of mentoring held by each beginning teacher and mentor followed by summaries of the themes found in the mentoring practice of each pair. The case of Margie and Patrick is presented first, followed by the case of Michael and Paul. A summary of the two cases profiled in-depth is presented in Table 3. Both cases primarily took the form of an apprenticeship; however, the first pair had a rather harmonious relationship, and the second pair had an incompatible one.   

Case I: Margie and Patrick 

Conceptions of mentoring. Prior to her work with Patrick, Margie had little experience in the role of mentor to a beginning teacher in an alternative certification program, though she had mentored beginning science teachers from traditional programs. She agreed to work with Patrick because she saw mentoring as an opportunity to challenge herself as a teacher and to have an indirect, yet positive influence on many high school students. She summarized her commitment to the endeavor in the statement, “ I really want to do right by Patrick.” 

As Margie explained her conception of mentoring, she compared her expectations to her philosophy of teaching in the science classroom. She described her role as a teacher “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 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 form his own style. 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 conceptualized mentoring primarily as learning about teaching from an expert, but he felt that his ability to learn from his mentor was contingent on the close, trusting relationship that the beginning teacher and mentor would build. Patrick grounded his conception of mentoring in his past work experiences in industry as both a mentor and a protégé. For him, the personal nature of the relationship was as important as what he hoped to learn about science teaching from his mentor. He repeatedly described his desire for “warm” and “cordial” interactions. Patrick stated 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. 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.”  


As Patrick considered the kind of guidance he would receive from a mentor, he described the mentor as someone who is “outside looking in, the person who 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. He expected the advice to focus on themes of science teaching and learning considered important by his mentor. In this sense, Patrick viewed his mentor as a master of the classroom and repository of science teaching 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.” 


Mentoring practice. The mentoring practice of Margie and Patrick primarily took the form of an apprenticeship, with Margie modeling and discussing with Patrick aspects of science teaching. The most prominent theme in this apprenticeship was the importance of Patrick understanding 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 guidance, 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. [Margie]

In discussing a formative 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 explaining such things as 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 theme in the mentoring practice of 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 pointed out 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 modeling 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 laboratory and hands-on experiences for developing student understanding.


Margie was direct in her advice and explanations to Patrick; however, she also used questioning to prompt him to reflect on his own performance and his students’ understanding. 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 would agree or disagree with his analysis and offer her own insights into the situation. She provided praise on situations and strategies that had gone well. She also used her previous experiences, and knowledge of teaching and learning, to suggest changes to his teaching practice. 

A final theme present in the mentoring experience of Margie and Patrick was the relationship building that regularly occurred between the pair. Both 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 admiration for his mentor. For her part, Margie found ways to frequently praise Patrick and solicit his opinions. One example of this praise occurred when Margie discussed her observation of one of Patrick’s lessons. She complimented his use of pre-cut models on the overhead projector 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.” Observations of the pair indicate that their relationship with each other was positive and supportive.  

Although Patrick consistently showed a willingness to try to incorporate Margie’s advice into his own practice, he was more successful in some areas than 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 regarding who would create each of the components. Patrick wrote down these plans and generated the assignments for which he was responsible; however, he relied too heavily on Margie’s guidance in this planning, even to the end of the semester. Although he developed practice problems and some overhead transparencies for note-giving, the overall 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. 

Case II: Michael and Paul

Conceptions of mentoring. As a result of his experiences in the classroom and in school-based induction efforts, Michael felt that he understood the concerns facing beginning teachers. He pointed out that there is much that veteran teachers can do to help beginners 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 suited to offer constructive criticism and positive feedback to beginning teachers. He felt very comfortable in discussing his own classroom experiences with beginners and considered the use of stories of his practice as a non-directive way of offering advice.

Two ideas were central to Michael’s conception of mentoring. 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 the mentoring process. 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 a mentor, Michael recognized that prescriptive advice does not exist for resolving the multitude of classroom dilemmas that a beginning teacher faces. Michael was fully aware that teaching strategies that worked well for him might not work for others. For this reason, Michael preferred to offer guidance that allowed for considerable latitude in implementation. Michael believed that the kind of guidance that he provides a beginning teacher 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 AKS [district 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]

Michael believed that his approach to mentoring should emphasize the importance of beginning 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 conceptualized mentoring as a relationship in which the mentor mainly provides the beginning teacher with teaching resources and constructive advice. He expected to receive from his mentor lesson plans that present “a very clear idea of what I am suppose 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 a mentor should be reflective of the mentor’s own experience as a veteran teacher of chemistry and physics. Paul believed that his mentor should observe him teaching and offer advice based on what he observed happening in Paul’s classes. Paul also wanted his mentor to demonstrate teaching practices that he could copy or use with modifications. However, Paul fully expected that 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 primarily receive advice from his mentor and apply it in appropriate ways. Paul believed that the advice that he received from a mentor should focus on his “mistakes” and take the form of “constructive criticism,” as reflected in the following statement:

Because 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. [Paul]
Mentoring practice. The mentoring practice of Michael and Paul primarily took the form of apprenticeship and highlighted three prominent themes. The first of these was the logistics of teaching. Paul would stop by Michael’s classroom almost every day when arriving at school. During these visits that typically lasted 15 minutes, Michael would brief Paul on the many administrative duties associated with teaching. How to post final term grades for graduating senior is one example of the advice Michael offered that was welcomed by Paul because it was linked to a task that he knew he needed to accomplish, but did not know how. Michael’s purpose for giving administrative advice was to enable Paul to focus more on teaching. Because Paul was 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 theme of mentoring practice pertained to how Paul should manage the learning environment in his classes. The discussions between Michael and Paul clustered around three foci: interpersonal relationships, organizing and managing science learning experiences, and lesson design and teaching. Michael advised Paul on how to build positive relationships between himself and his students, and positive relationships among students in his classes. Michael and Paul also spoke at length about Paul’s awareness of his surroundings, including student movement and his own position in the classroom. During a discussion of classroom routines, Michael 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 he checked student attendance at the beginning of each class period. 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 also not wearing safety goggles in the video clip. This observation prompted Michael to discuss the importance of modeling to promote desired student behaviors. Regarding the theme of lesson design and teaching, Michael repeatedly emphasized that student behavior can often be traced to a teacher’s success in planning and teaching. Here he stressed how to begin and end a lesson and how to transition from one class activity to another, as well as the importance of aligning instruction with students’ abilities. 

The third theme reflected in their mentoring practice 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 needed to be a successful 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.”   

Paul and Michael’s work together revealed different understandings about how their mentoring practice could advance Paul’s development as a teacher of chemistry and physics. Paul expressed his desire for Michael to provide constructive criticism based on his observations of Paul’s lessons. However, Michael did not observe Paul teach in person but provided suggestions to Paul for improving his teaching based on Paul’s descriptions of what occurred in his lessons and his viewing of selected video clips.  Michael’s suggestions would more often than not be accompanied by the admonition that “learning to teach comes with time.” This admonition did not resonate well with Paul’s expressed need to receive recommendations from Michael for quick fixes for his most pressing classroom problems. Paul expressed his frustration with the lack of what he considered to be useful advice from Michael in this statement:

Too often the fine line is we just have to do it for a long time to get the feel for it. And, while I can appreciate that may be the case, you know if there were some other kind of answer it might be more helpful. . . And you know I need to have patience and realize that all of these things I’m not going to be able to address real soon and just realize that. And actually I have an appreciation of it, but internalizing that is a little bit more challenging. . . So, you know, sometimes, it might be nice if he sometimes said you just have to know, but here are some hints to look for. [Paul]
Michael saw the advice that he gave to Paul as sound and at the appropriate level of specificity. Not wanting Paul to become overly stressed by dwelling on his teaching shortcomings, Michael chose to describe how he had in the past addressed some of the dilemmas of teaching that Paul was experiencing. During one meeting, Michael responded to Paul’s concern about a student standing up and walking around during a lesson. Michael described how he had insisted that a student in one of his classes, who had done the same thing years before, remain standing throughout the entire class period.  Michael described his actions as “logical consequences” and said that it curtailed this misbehavior in all his classes when word of his actions spread. Michael ended his response to Paul by saying that this way of handling the problem may not work for him, which left Paul still struggling to decide on a strategy for addressing his concern.  

Paul found the stories told by Michael in response to his requests for advice as entertaining and interesting, but not always helpful. Michael saw the stories of his own experiences as teaching episodes from which Paul could vicariously develop strategies to address his own dilemmas of practice. As Paul revealed in an interview, he recognized that Michael was providing him with a host of suggestions for improving his teaching. Paul commented on this:

I think I have the maturity to understand for me to do things differently and to have a good idea of what I can do and what is liable to work for me. So, it’s more a matter of me being able to see what the options are so I can pick one and try it and, you know, this shows me what he does when he says, “Listen I do this and that and that and that.” Out of those four things, you know how many of those can I do and how many of those do I want to do? [Paul]
Even though Paul seemed to benefit from Michael’s mentoring, he was nevertheless frustrated by it. Paul requested that Michael provide specific suggestions to help him solve his immediate problems. Michael, however, was reluctant to give specific advice, preferring instead to offer options that would prompt Paul to analyze and solve his own problems. Michael viewed Paul developing the capacity to analyze and solve his own problems as a step toward Paul developing his own teaching style.

Discussion

The conceptions of mentoring held by beginning teachers and mentors identified in this study complement those of several earlier studies. For example, coaching modeling, emotional support as well as therapeutic and direct advice from mentors have been found to be important in the mentoring process (Cameron-Jones, 1995; Cameron-Jones & O’Hara, 1997; Franke & Dahlgren, 1996; Martin, 1996; Orland-Barak & Klein, 2005; Vaisanen, 2002, 2003; Zanting, Verloop, & Vermunt, 1999). Relationships that are reflective and equitable, involve co-inquiry about teaching and learning, and lead to mutual professional growth have also been found to be important (Colwell, 1998; Feiman-Nemser, 2001; Furlong & Maynard, 1995; Vaisanen, 2002). The conceptions of personal support, apprenticeship, and co-learning describe the ways in which beginning science teachers in an alternative certification program and their mentors experience school-based mentoring. The specific findings with respect to each of these three conceptions provide insights into the nature of the mentor’s role, the mentoring context, and the outcomes associated with mentoring. 

For the conception of personal support, the findings suggest that the mentor is considered to be an advocate, counselor, and champion. This support functions best when the classrooms of the beginning teacher and mentor are in close physical proximity. The positive outcome of this form of mentoring is often a beginning teacher who feels better about himself or herself as both a teacher and a person. 

For the conception of co-learning, the findings suggest that mentoring is viewed as a collaborative partnership, where the beginning teacher and mentor bring different kinds of knowledge to the mentoring relationship and both grow in their understandings of their teaching practice through the relationship. The mentor acts as a collaborator, co-investigator, and co-designer. The outcome of this form of mentoring is often a beginning teacher who feels empowered and develops broad-based understandings of teaching and learning. 

For the conception of apprenticeship, the findings suggest the mentor’s role is viewed as that of model, guide, and leader, with an emphasis on the nature of the advice given by the mentor to the beginning teacher. The outcome of this form of mentoring is often a beginning teacher who improves significantly in specific areas of performance such as classroom management. 

 Of the three conceptions of mentoring identified in this study, that of apprentice was the one that was most dominant and fully articulated by the beginning teachers and their mentors. Many more statements contributed to the description of this conception than to the description of the other two conceptions. Personal support was the next most dominant and articulated, followed by co-learning. Although no developmental sequence is implied in the findings, it is certainly possible that as mentoring relationships mature, the participants may revise their conceptions. This possibility merits attention in future research. 

Beginning teachers who have had careers outside of education, as is likely among alternative certification program participants, are often already familiar with the conceptions of apprenticeship and personal support, so it is understandable that our beginning teachers adopted these conceptions more often than the conception of co-learning, a conception that was less familiar to them. The relative unfamiliarity of the co-learning conception is significant because some authorities on mentoring argue that co-learning is the conception that most closely reflects the outcome of an idealized mentoring experience (Feiman-Nemser, 2001). If this is true, then teacher educators should make a special effort to introduce beginning teachers and mentors to the conception of co-learning. This too merits attention in future research. 

Mentoring as apprenticeship was the dominant conception for the two pairs of beginning teachers and mentors profiled in-depth. Both beginning teachers saw their mentors’ roles as model, guide, and expert, and the mentors also saw their roles in this way. Both beginning teachers and mentors focused on specific, direct advice about topics such as classroom management, lesson preparation, and administrative procedures. 

The findings of the two pairs that were profiled in-depth also illustrated how the conceptions of mentoring held by the two beginning teachers and their mentors served as referents for their mentoring practice, influencing their decisions and actions. For example, Paul thought that mentoring discussions should address what he did right and wrong during a lesson, while Michael envisioned his meetings with Paul as opportunities to help Paul think about teaching choices without highlighting his right and wrong moves. Franke and Dahlgren (1996) have described these kinds of differences as occasions for practice (like Paul) and objects of reflection (like Michael). Besides mentoring as apprenticeship, Patrick also conceptualized mentoring as personal support, in that he thought of mentoring as a trusting relationship that involved warm and cordial interactions. 

For Patrick and Margie, there was consistency between their conceptions of mentoring and their mentoring practice. They shared a harmonious relationship, where Margie’s role was that of model, guide, and leader. Patrick found his interactions with Margie to be consistent with his prior mentoring experiences in the chemical industry. Patrick’s actions in Margie’s classroom also were consistent with his metaphor of himself as “a sponge.”  While Patrick did not fully meet Marge’s expectations for overall professional growth, she considered their mentoring experience to be very positive and successful, as did Patrick. Patrick’s conception of personal support seemed to contribute to the success of their mentoring practice and was enhanced by the clinical supervision model arrangement that characterized their work together. 

In contrast, the mentoring practice of Paul and Michael was affected from the beginning by tensions associated with their conflicting conceptions of mentoring. The findings revealed their significant differences in beliefs about the appropriate content of mentoring. For example, Paul’s desire for direct feedback was at odds with Michael’s choice to encourage Paul to reflect on his practice through stories about similar experiences from Michael’s past. Conflicted by these two different ideas about the content of mentoring, Paul often found Michael’s advice about his practice to be less than helpful. 

In summary, the findings of the present study suggest that our beginning teachers and mentors held at least three different conceptions of mentoring and that these conceptions functioned as referents for mentoring practice, influencing the decisions and actions they made. The conception of mentoring as apprenticeship pre-dominated the thinking of the beginning teachers and mentors, followed by that of personal support and then co-learning. The present findings provide support for the view advocated by some educational researchers that a uniform and ideal conception of mentoring does not exist and should not be advocated by teacher educators (Feiman-Namer & Parker, 1993; Orland-Barak & Klein, 2005; Vausanen, 2002). Further, the findings suggest that prior life experiences play an important role in the formation of beginning teachers’ and mentors’ conceptions of mentoring. These experiences should be taken into account when mentoring arrangements are made in alternative certification programs.       

Implications for Science Teacher Education     

The findings of this study imply that conceptions of mentoring held by beginning science teachers and mentors should be considered when organizing the school-based component of alternative certification programs. Beginning teachers, because of their life experiences, come to alternative certification programs with varied conceptions of mentoring that may be different from those of their school-based mentors. When the conceptions held by beginning teachers and mentors are harmonious, as they were in the case of Patrick and Margie, then successful mentoring experiences will likely result. However, when their conceptions conflict, as they did in the case of Paul and Michael, then the experiences can be stressful and nonproductive. For this reason, it is important that beginning teachers and mentors be provided opportunities to identify their own conceptions of mentoring and discuss each other’s conceptions early in an alternative certification program. For example, mentors could be asked to respond orally or in writing to questions such as “What do you think are the goals of effective mentoring?” and “What are the best strategies for mentoring effectively?” Beginning teachers could be asked these questions too, plus related ones such as “What characteristics or qualities do you associate with the ideal mentor?” and “What do you expect ideally from a mentor?” Responses to questions such as these can provide insight into conceptions of mentoring held by beginning teachers and prospective mentors, and science teacher educators can use these responses to form mentoring pairs. Teacher educators and researchers can also use these responses to prompt inquiry into the nature of school-based mentoring and the role it plays in professional development. 

Teacher educators who direct alternative certification programs should help beginning teachers and mentors share their views of mentoring. By coming to understand their own conceptions of mentoring, beginning teachers and mentors will be better able to determine if their expectations for a harmonious and productive relationship can be realized. Initial conversations among a group of beginning teachers and potential mentors, before mentor pairings have been confirmed, can be an excellent opportunity to discuss their varied conceptions of mentoring and issues of practice. We have observed that these conversations often occur too late, only after tensions have arisen which have damaged the relationships between beginning teachers and mentors in alternative certification programs.

Finally, beginning teachers and mentors should be encouraged to keep in mind that effective mentoring relationships change over time and that holding flexible conceptions of mentoring can be adaptive. Beginning teachers and mentors should also be informed that conceptions that serve as referents for mentoring practice are contextual and tend to evolve over time. 
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Table 1

Conceptual Definitions and Examples

___________________________________________________________________

Conception 1. Science teacher mentoring is personal support.

The mentor provides emotional support and counseling for the beginning teacher. The mentor also serves as the champion for the beginning teacher in negotiations with the school administration.  The mentoring associated this conception includes giving comfort to the beginning teacher and offering encouragement. When guided by this conception, the mentoring process leads to in beginning teachers feeling valued and comfortable about themselves as teachers.

Example 1. It really makes a difference that he is right next door. When I need any kind of help, I can just call on him, even if he is in the middle of a lesson. He supports me in all that I do and encourages me to try different things with my classes.  After talking with him about problem students or when I mess up, I always feel better, you know, more comfortable continuing to try to develop my own style of teaching. (Beginning teacher = BT)

Example 2. Mr. Jones, our principal, got upset with Sally because she sent one kid after another to the office for misbehaving in her class. She came crying to me after Mr. Jones called her to the office. I was angry after hearing that he basically read her the riot act. The next morning I reminded Mr. Jones that Sally was hired after pre-planning and didn’t know about his policy of only sending students to the office as a last resort. He agreed to apologize to Sally that afternoon. Yea, you could say that I am Sally’s champion with the administration. (Mentor Teacher = MT)

Conception 2. Science teacher mentoring is apprenticeship.

The mentor has craft knowledge and experience that is communicated to the beginning teacher. The mentor’s function is that of model, guide, and leader, thus engaging the beginning teacher as disciple and learner. Beginning teachers and mentors who hold this conception tend to assume that the mentor teacher knows best and his or her advice should be followed and seldom questioned.    

   
The mentoring associated with this conception focuses on practicality and the technical advice that will allow the beginning teacher to experience some level of success. In some instances, the advice spans multiple teaching episodes and emphasizes the development of professional knowledge. 
This conception of mentoring includes directive and non-directive advice. Non-directive advice may take the form of a mentor’s story about a similar circumstance. The outcome associated with this form of mentoring is improvement in the beginning teacher’s practice.

Example 1. I learn a lot by watching my mentor teaching and hearing her talk about her lessons. I think it is fair to say that I model my lessons after what she does and says. When I’m confused by the district standards, I can count on her to tell me what to teach in-depth and what to just mention. Sometimes I think of her as Yoda in Star Wars, you know, the person with all the answers. So, I think if I follow her lead, I’ll make it through the year. (BT)

Example 2. It would be easy of me to tell her what to do each week. All I have to do is give my lesson plans to her and say, “Here, this is what you need to teach.” Sometimes I think that’s exactly what she wants me to do. But, I don’t want to do that because that’s not what will help her develop as a teacher. I think it is better for me to offer suggestions, ask questions, and tell stories about what happened to me. These things might encourage her to reflect on her planning and teaching. However, when it comes to laboratory safety, I’m very direct. I just flat out tell her what she should and shouldn’t do. (MT)

Conception 3.  Science teacher mentoring is co-learning.

The mentor and the beginning teacher function as collaborative partners. Both the beginning teacher and mentor are considered to be sources of knowledge, although the kind of knowledge that each possesses is different. Both mentors and beginning teachers learn when engaged in this mentoring relationship. Mutual respect predominates. 

Beginning teachers and mentors who hold this conception believe in sharing the workload. The level of sharing is dependent on the competence and creativity of each partner and is most evident in laboratory preparation and instructional planning. Improved understandings about teacher practice and personal empowerment are the outcomes associated with this conception for both beginning teachers and mentors.

Example 1. Even though I’m much older and have been teaching for nearly 20 years, Ginger and I work as partners. She has some wonderful ideas about how to get the content across to the student. I think I learn as much from her as she is learning from me.  (MT)

Example 2. What has really helped me this year is the fact that Mira and I share the work. When we are planning for a unit, we both have input into what we’ll teach, what labs we’ll do, and how we should assess. Once this is done, we then decide how to divide up the workload. We trust each other to do what we said we would do, and everything seems to work out just fine.  s(BT)

___________________________________________________________________

Table 2

Components of the Outcome Space for the 3 Mentoring Conceptions
Mentoring as Personal Support

1. Mentor roles: champion, supporter, and counselor

2. Mentoring processes: encouragement, comfort, and security

3. Mentoring outcome: beginning teachers feel valued

Mentoring as Apprenticeship

1. Mentor roles: model, guide, and leader

2. Mentoring processes: instruction, advice, and example

3. Mentoring outcome: beginning teachers feel knowledgeable

Mentoring as Co-learning

1. Mentor roles: collaborator, co-investigator, co-designer

2. Mentoring processes: inquiry, reflection, and problem solving

3. Mentoring outcome: beginning teachers feel empowered 

___________________________________________________________________

Table 3

Summary of Mentoring Cases Profiled In-Depth

	Case
	Participants
	Conceptions of Mentoring
	Mentoring Practice

	1. Compatible conceptions reflected in harmonious relationship
	Margie (Mentor)

Patrick (Beginning Teacher)


	Modeling of good teaching by an expert, where responsibility for the classroom is gradually turned over to the beginning teacher.

Learning from an expert that is contingent on warm and cordial interactions between the mentor and beginning teacher. 
	Mentor modeled effective teaching practices and offered direct advice about specific teaching episodes. Beginning teacher asked questions about teaching practices observed, considered advice very helpful, and praised the mentor’s expertise and guidance.   



	2. Incompatible conceptions reflected in beginning teacher’s dissatisfaction
	Michael (Mentor)

Paul (Beginning Teacher)
	Providing the beginning teacher with scaffolded learning experiences that include opportunities for success and failure, not prescriptive advice. 

Learning right and wrong from an expert, with the expectation of receiving teaching resources and direct advice. 
	Mentor provided non-directive guidance, often as stories that emphasized long-term development over quick fixes. Beginning teacher recognized and appreciated the expertise of the mentor, but was frustrated by the lack of advice to address pressing classroom problems.     



