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Abstract 

To gain insight into the world of mentoring new science teachers it is imperative to 

examine how a veteran science teacher is influenced through his or her work mentoring 

a new teacher.  The impacts of mentoring new teachers have been extensively 

researched within the literature, documenting many of the factors that may enhance the 

teaching abilities of new teachers (Hobson, Ashby, Malderez & Tomlinson, 2008; 

Ingersoll & Kralik, 2004; Wang & Odell, 2002).  A thorough search of the literature 

reveals an unbalanced representation of research focusing on the many influences 

mentoring may bring to a new teacher while ignoring the impact on the mentor.  It is 

when the activity of mentoring a new teacher is examined within the theoretical frame 

work of social cognitive learning, it is apparent that not only are two individuals 

participating in working together, but also that research needs to investigate both sides 

of the relationship.  Also, since the mentoring relationship is situated within a 

community of practice, it becomes important to utilize a situated learning theoretical 

framework in tandem with social cognitive learning to provide the clearest picture of 

this dynamic social relationship.   

This case study seeks to share the impacts experienced by mentors through their 

work with new teachers and provide balance to the other side of research into the social 

partnership of mentoring.  Five science teachers mentoring new teachers online, through 

the University of Minnesota’s Science Engineering, Math Mentoring Program 

(STEMMP) and Science Teacher Induction Network (TIN), participated in this study 

that explores their experiences through a phenomenographic lens and follows an 

interpretive research approach.  Four main themes emerged that identified how science 
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teacher mentors were impacted from mentoring which included: 1) impacts to their 

teaching practice, 2) perceptions influenced from feedback 3) enhanced reflection and 

4) enhancement of self-efficacy.  The results of this study also provide a model by 

which science teacher mentor characteristics can be indentified.  This case study has 

implications for improvement of science teacher mentoring programs and policies for 

professional support of mentor teachers and their mentees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Telemachus and Mentor. Illustration by Pablo E. Fabisch from Fenelon's les Aventures 

de Télémaque, 1699.  Image in the public domain.
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CHAPTER ONE 
 

Better than a thousand days of diligent study, is one day with a great teacher. 

- Japanese proverb 

Introduction 

The name “mentor” is ancient dating back to when Homer penned the Odyssey and 

the character Mentor, who was friend to Odysseus and teacher to his son Telemachus.  

Today the word mentor connotes a person who uses their experience to instruct a less 

knowledgeable protégé (Anderson & Shannon, 1988).  The word appears simple, but 

when examined more closely we find a complex social dynamic between two people 

that is composed of a myriad of personal and social interactions.  In education, a new 

teacher must learn to balance on the delicate trapeze of teaching and rely on their 

mentor as a safety net, ready to catch them if they take a wrong step and fall (Luft, 

Bang, & Roehrig, 2007; Minchew, Koballa, Upson, Inyega, & Parlo, 2004; Wang & 

Odell, 2002).   

The personal support from a mentor to guide a new teacher creates an invaluable 

social relationship designed to help the mentee to succeed on his or her own (Ingersoll 

& Kralik, 2004; Newton & Dunne, 2003).  The mentoring relationship may not always 

be close, collegial, or easy, however learning does take place since each person 

develops unique perspectives of how to improve education for their students (Feiman-

Nemser, 1996; Jones & Straker, 2006).  It is with this idea that both teachers learn 

within the mentoring relationship, that research exploring the impacts of mentoring 
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must also be focused on what impacts the mentors’ experiences from their work 

supporting new teachers as they learn how to improve.  

Purpose of Study 

Rationale 

A large body of research literature in science education has focused attention on the 

benefits of mentoring for improving new teacher instruction, reducing attrition, or 

enhancing self-efficacy for teaching science (Feiman-Nemser, 1996; Hobson, Ashby, 

Malderez & Tomlinson, 2008).  This body of research has substantial merit while 

providing a wealth of information for improving science education; however, the effects 

of mentoring from the mentor’s side of this relationship have not been explored with 

equal diligence (Feiman-Nemser, 2001).  Considerably less is known about how 

mentoring a new teacher may impact the mentor’s sense of isolation, changes in their 

pedagogy, or self-efficacy (Hobson et al., 2008) It is when the investigative lens of 

inquiry is fixed upon science teacher mentors that our knowledge of how mentoring 

impacts these teachers becomes clear.  Therefore, this case study seeks to bring clarity 

to understanding how science teacher mentors are influenced from their involvement in 

mentoring a novice teacher.   

What is known about the impacts mentoring has on mentor teachers is sparse, 

although some studies have shown that mentors perceive benefits in learning new 

knowledge of pedagogy and enhanced reflection on their teaching practice (Feiman-

Nemser, 1996; Wang & Odell, 2002).  However, little is known of the impacts 

mentoring has specifically for science teacher mentors or how they perceive benefits in 
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science pedagogy, reflection on teaching, or self-efficacy (Koballa, Glynn, Upson-

Bradbury & Deaton, 2008).  It is therefore imperative to explore the impacts mentoring 

has for science teacher mentors so a more complete picture of knowledge can be created 

to demonstrate how both mentee and mentor experience benefits from working together 

to improve science education.   

In today’s world of burgeoning electronic social networking, mentor teachers 

are involved in more than face-to-face mentoring, for example mentoring online 

through professional development websites.  E-mentoring allows a mentor and new 

teacher to develop a relationship through a virtual interaction using electronic 

communication like email, asynchronous discussion forums, instant messaging, and 

audio or video “chatting” (Bierema & Merriam, 2002; Bodzin & Park, 2000).  The 

University of Minnesota has provided two such programs that offer online professional 

development and mentoring for new science teachers using voice over internet protocol 

via Adobe Connect® software.  Therefore, to discover how changes in communication 

media influence the impacts on mentors, this study will also explore how participation 

in these new environments may affect science teacher mentors.   

Significance of research into science teacher mentoring 

Educational research has focused its inquiry mostly in understanding the effects of 

mentoring on the needs, beliefs, and practices of beginning teachers and the 

development of their early careers (Koballa, 2008; Wang, Odell, & Schwielle, 2008).  

However, since the ideal mentoring relationship should occur between two individuals 
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who are involved in social constructivist dialogue, it is imperative to demonstrate how 

both sides are influenced through the dynamics of working together.   

Using a case study design, this study investigates the personal mentoring 

experiences of five science teacher mentors and explores how these mentoring 

relationships have impacted their teaching practice, self-efficacy, and their perceptions 

of science teaching.  By understanding the impacts on science teacher mentors, we can 

also better understand how to influence and create policy related to the design of 

science teacher mentoring programs.  Also, by determining the impacts mentors 

experience through their work with new teachers, new information may come to light 

on how to improve science teacher instructional practice and self-efficacy for the 

benefit of the educational community. 

Research Questions 

This study will attempt to reconcile this conspicuous lack of published research 

examining how mentoring affects the veteran mentor teacher through multiple avenues.  

The following three research questions guide this investigation of the impacts of 

mentoring on secondary science teacher mentors: 

How does participation in a mentoring relationship influence a science teacher 

mentor’s instructional practice?   

What are the effects of participation in a mentoring relationship on science teacher 

mentors’ self-efficacy? 

What differences can be observed when science teacher mentors conduct mentoring 

face-to-face or mentoring online?   
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Definitions of Key Terms 

The following glossary will represent important terms and phrases that will be used 

frequently and directly within the context of this research study and text of this proposal 

and final dissertation thesis.  Each term and phrase has a direct relationship with 

constructing an understanding of specific subjects, activities, phenomena, and 

components of this cross case analysis research study. 

Administration, used within this thesis, will identify any individual who holds an 

administrative position within a school or school district and has responsibilities to 

oversee the operations or activities of teachers under their supervision. 

A beginning teacher, when used in this study, refers to an individual teacher who 

has from one – three years of teaching experience in their content area. 

Delivery, when used in describing teaching behaviors, means the direct instructional 

methods employed by a teacher during the course of teaching a class period. 

E-mentoring, a relatively new term in current literature, describes the method by 

which a mentor and mentee communicate by using computer Internet communications 

using direct audio or video interaction. 

Instruction will be used to describe the means by which a teacher uses various 

lessons, activities, and student/teacher interactions in the course of teaching some 

specific content.  

Mentee will be the term used to describe an individual teacher who is new to a 

school and being supported by another teacher who has been previously employed by 

the school or school district. Therefore, a mentee teacher may include: a new, 

beginning, or veteran teacher each depending on their years of experience. 
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Mentor, will be used to indentify an individual teacher who has been employed by a 

school for a minimum of five years and is working directly to provide professional 

support to his or hers mentee during the first year of the mentee’s employment at a 

school. 

Mp3 is the electronic digital encoding of an audio recording and used to store the 

audio recording on some form of electrical storage device, such as a computer or digital 

audio recorder. 

New teacher, will be the term used to describe a teacher who is in their first year of 

his or her teaching career. 

Online will be used in this study to describe forms of communication between two 

people using computers and the internet to directly communicate with each other 

instead of using other forms of electronic communications. 

Reflection, a term within this study, will describe the epistemological and 

ontological self-examination that individuals perform as they explore the meanings of 

what they have learned and their perceptions of what they have experienced. 

Self-efficacy, will describe the personal ontologically how an individual understands 

their professional and personal self-worth specifically in regard to his or her profession 

(Bandura, 1997). 

Veteran teacher is a key term used to describe an individual with five or more years 

of teaching experience.  Also, this term will be used to describe any individual that has 

been teaching at a specific school for a minimum of five years. 
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Definitions of Key Phrases 

Asynchronous communication, will be a term used to describe electronic 

communications between a mentor and mentee that provides instance in which 

messages are sent between the two in which the pair do not communicate at the same 

moments in time.  Examples of this form of communication included email, website 

message boards, list serves, and social networks such as Face Book, MySpace, or 

Twitter. 

Classroom management, as described in this study, will be used to identify specific 

behaviors used by teachers to orchestrate and coordinate student behavior within a class 

period. 

Content knowledge is a phrase used to describe an individuals’ understanding and 

cognitive landscape in regard to a specific subject domain, which for this study will 

emphasize subject specific science content. 

Didactic instruction, will be a term employed that describes a specific teaching 

instructional technique in which the teacher occupies the majority of a class lesson with 

direct delivery of subject specific science content.  A common example of this form of 

teaching method is a non-interactive classroom lecture. 

Discussion forum is an online format in which individuals can post discussion topics 

or replies to discussion topics and provides for an online asynchronous dialogue about 

topics the involved members are interested in discussing. 

Gray literature will be used within this study to identify any form of documents or 

materials that are published for use within the context of the mentoring relationship for 

any school district and collected as data for analysis.  An example of this form data 
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would include mentor/mentee manuals or handouts created and used within a school 

district’s mentoring program or artifacts from discussion forum postings. 

Inquiry instruction, is a phrase that is used to describe a method of teaching in 

which the teacher provides experiences for students to investigate, question, 

experiment, and explore science content within the context of the subject the students 

are studying (NSES, 1996, Yager, 2000).   

Instructional practice will refer to a teacher’s methods of direct teaching, delivery, 

lesson planning and implementation of curriculum. 

Mentoring relationship will be a phrase used in this thesis to describe the social 

interaction and mechanisms by which a mentor works to provide multiple forms of 

professional and personal support to their mentee. 

Pedagogical knowledge, in this study, will be a term used to describe the 

epistemological understanding that a teacher has about how he or she conducts their 

professional instruction in their classroom and the means by which he or she performs 

the art of teaching. 

Pedagogical content knowledge, also known as PCK, will identify the 

epistemological foundations of how a science teacher understands how he or she 

teaches the specific field of science they are actively engaged in teaching.  This will be 

differentiated from pedagogical knowledge by identifying the specificity of teaching 

and instruction only in regard to delivery of science content (Shulman, 1987). 

Secondary science teacher is any individual teacher that is currently holds a science 

teaching assignment in grades 7 – 12.   
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Social constructivist learning, is a phrase used within this study to describe a social 

engagement of two or more individuals in which information is shared, reflected upon, 

and reevaluated within an educational environment and the individuals perceive gaining 

knowledge form the experience of social discourse with other participant members of 

the interaction. 

Teaching practice will refer to how a teacher conducts instruction, lesson planning, 

and organization of materials, classroom management and curriculum planning. 

Limitations 

There are several limitations that are identified within this research study and are 

discussed in detail in chapter 3.   Limitations are identified within the following 

categories: Limitations due to case study research design, due to data collection 

methods, and analytical methods.  Most importantly, limitations arise due to bias 

introduced through my direct personal experience as a science teacher and science 

teacher mentor.  In my years of experience I have participated in both online and face-

to-face mentoring which has provided a unique lens through which my perceptions and 

interpretations will influence my analytical judgments and interpretations. 
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CHAPTER TWO 

If this seems complex, the reason is because Tao is both simple and complex. It is 

complex when we try to understand it, and simple when we allow ourselves to 

experience it. 

- Stanley Rosenthal 
English translator of Tao Te Ching 

 

Theoretical Framework 

This case study is exploratory in nature and does not follow a path of grounded 

theory or straight phenomenological description, yet shows how I have sought to 

understand the cases I have explored.  In so doing, I have found that to more accurately 

interpret the data collected from transcribed and coded interviews it is imperative to 

investigate Social Cognitive theory in regard to human learning and interaction 

(Bandura, 2006).  Also, by exploring my data set with an emphasis on the roles 

perceptions and self-efficacy play in modifying behavior and choices science teacher 

mentors make when communicating with their mentees, I hope to more accurately 

present my findings.   

Since the participants of this study have been communicating with their mentees in 

two very different environments, via online face-to-face and communications, I also 

examined the data through the lens of situated learning theory and how mentoring lies 

within a context of a community of practice, as posited by Lave (1991).  Lave identifies 

that social learning needs to be regarded within the context of the environment in which 

two people communicate and the use of language which each person uses (Lave, 1991).  

Although this case study explores how science teacher mentors are communicating with 
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mentees in two different environments, I also explored interacting online and face-to-

face influences the work they do with their mentees. 

In this chapter, I will briefly discuss the foundations of each of these learning 

theories and how research literature within these theoretical foundations will help one to 

understand patterns that emerge from my data.  Also, I will discuss the current research 

in regard to the teacher mentoring, with a specific focus on the role mentoring plays in 

science education.  This chapter concludes with drawing on the limited research that 

investigates how veteran science teacher mentors are specifically impacted from their 

mentoring relationship.  Within this section three key components of this study will be 

explored in the current literature: specifically how veteran science teachers’ practice is 

affected by mentoring, how pathways to leadership through mentoring are discovered, 

and how it influences with mentor self-efficacy.  It is this last area of examination into 

the research literature where I will reach the limits of where new research has explored 

and where my study may be creating new avenues for future research. 

Review of Current Literature 

The nature of the mentoring relationship in a community of teaching practice 

For many who are new to teaching, perceptions of isolation among a crowd is a 

common theme found within educational research of new teachers (Heider, 2005; 

Shclichte, Yssel & Merbler, 2005; Wang & Odell, 2002).  It is with the incorporation of 

mentoring for new teachers, by pairing them with experienced veterans in their own 

field, that reduction in feelings of isolation, improved pedagogical content knowledge, 

and enhanced self-efficacy have been investigated and documented within the realm of 
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educational literature (Feiman-Nemser, 1996; Smith & Ingersoll, 2004; Wollman-

Bonilla, 1997).  It is the utilization of mentoring in education that follows closely the 

ideas posited by Lave & Wenger (1991) on how situated learning occurs for new 

teachers as they participate in the community of practice found within their school.  

Lave (1991) describes situated learning to take place within the sociocultural aspects of 

the school environment and that new teachers learn their trade as educators from their 

interactions with mentors and other veteran teachers.  Lave (1991) continues the 

argument of how learning needs to be examined within the specific context of the social 

situation in which two people are interacting and their use of language to communicate 

with one another.   

It is from this theoretical perspective that examining science teacher mentoring 

begins to stretch the ideas of what is meant as the social context of the relationship.  The 

question is asked: how does proximity of position and means of communication 

influence the effects of communication within situated learning in a community of 

practice?  Cobb & Bowers (1999) argued that reflection is integral for cognitive 

learning, and that not all learning needs to occur within a social context.  However, 

since the mentoring relationship is social interaction, this study will identify with social 

cognitive processes for learning, although the importance of reflection will not be 

discounted as integral to understanding this complex relationship. 

Situated learning within the community of practice as described by Lave (1991) 

identifies the importance of individuals within this learning community, the “new 

comer” and the “old timer”.  Both are reliant upon each other for the continuation of the 

social community in which both are participating; regardless of whether it is a meat 
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packing operation, or midwives, or veteran teachers mentoring new teachers (Lave, 

1991).  Lave (1991) described this propagation of the community of practice as a 

“socio-historical perspective” for learning and further described the process of the 

“new-comer” entering on the periphery of the institution and needs the help of an “old-

timer” to navigate mastery of understanding how to be successful within the institution. 

Newcomers and oldtimers are dependent on each other: newcomers in order to 

learn, and oldtimers in order to carry on the community of practice. At the same 

time, the success of both new and old members depends on the eventual 

replacement of oldtimers by newcomers-become-oldtimers themselves. The 

tensions this introduces into processes of learning are fundamental. (p.74) 

How mentors learn from mentoring new teachers 

This study began with examining how mentors learn from their mentees embedded 

within a social constructivist learning camp; however, following the methods of 

research posited by Merriam (1991), Patton (2002), Cohen, Manion & Morrison (2000) 

and Yin (2003), interpretive research must follow the lead of our data.  It is from a 

systematic and thorough analysis of the data from my cases that I have found that 

mentoring does not only flow through one theoretical framework, but also involves the 

synergistic effects of multiple learning theories and effects.  Social constructivism 

requires individuals to learn though shared knowledge creation-working with others, in 

which each contributes to what is learned (Bonk & Cunningham, 1998; Paliscar, 1998).  

When examining how students or adults learn within a classroom setting, this 

relationship is valid where both are behaving like peers.  In a mentoring relationship 

however, the two individuals are in a more hierarchical relationship, and peer creation 
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of knowledge is not always the norm (Ballantyne, Hansford & Packer, 1995; Bullough 

& Draper, 2005; Gray & Gray, 1985).   It is not to say that mentees do not assist 

mentors in their learning; on the contrary mentors learn very much, but the questions of 

this study are more to explore what and how mentors learn. 

The nature of mentoring and relational impacts on the mentor 

Since mentoring does not always fit entirely within the framework of social 

constructivist learning, but does meet the criteria of learning taking place within a 

sociocultural environment, we must delve further into the relationship.  Social cognitive 

learning as posited by Bandura (1978) describes the interaction of perceptions and self-

efficacy to influence knowledge and understanding as an individual engages in 

communication with others.  Bandura (2005) explained in detail how his ideas and 

theories have evolved to best accommodate understanding of how a person learns in a 

dynamic and complex sociocultural context,  

Sociocognitive influences instruct people in new ideas and practices and 

motivate them to adopt them.  Multilinked social networks provide the potential 

diffusion at which they spread and are supported. (p.15) 

Ehrich, Hansford & Tennet (2009), in their review of literature on mentoring found 

only 15% of educational research studies even attempted to identify a theoretical 

framework for their research.  Of the studies that identified theoretical frameworks for 

learning within educational mentoring, over 25 different theories were discussed within 

the papers, and no clear theory appeared to set a foundation for research (Ehrich et al., 

2009).  Therefore, for this study I relied on the foundational work in social cognitive 

theories by aligning my systematic analysis to follow Bandura and his positions on the 
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importance of vicarious learning and development of perceptions from social 

communication (Bandura, 1977; 1993; 2005).  It is through the lens of sociocognitive 

influences that patterns may emerge from the data collected from participant interviews 

and documents in my study.  Also, by understanding how science teacher mentors are 

impacted from the complex social network within which they work with new teachers, 

this study aims to illuminate new ideas mentors learn about science teaching practice.   

The role of mentor perceptions in mentoring relationships  

Since science teacher mentors learn in multiple formats and situations, one aspect 

that plays a significant role is vicarious learning, since the mentor is observing or 

discussing vicarious events with their mentees (Sutton, 2002; Yost, 2002).  Therefore, 

by observing their mentees, or discussing situations in which the mentees are active, the 

mentor is involved with reconciling their perceptions of the event they observed, which 

can directly influence what they may learn (Bandura, 2004, Lopez-Real & Kwan, 

2005).  From activities like these, and other multidimensional social events that occur 

while mentoring a new teacher, it is imperative to understand how the perceptions of 

mentors are impacted through the action of mentoring (Cox, McKendree, Tobin & 

Meyers, 1999).  Research studies investigating this very specific component of the 

mentoring relationship remains, as of today, uncommon in the published literature yet 

are requested by the academic community (Koballa, 2008; Wang & Odell, 2002). 

To understand social cognitive learning it is important to explore the role of self-

efficacy.  For this study it is particularly important to explore self-efficacy since many 

of the activities a mentor teacher engages are directly influenced by their self-efficacy, 

in regard to both science teaching and mentoring (Bandura, 1977; Bullough, 2005; 
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Feiman-Nemser, 2001; Riggs, 2000).  Bandura (1993) explains the importance of self-

efficacy and how it influences our decisions and behaviors, 

The effects of self-efficacy beliefs on cognitive processes take a variety of 

forms.  Much of human behavior, which is purposive, is regulated by 

forethought embodying cognized goals.  Personal goal setting is influenced by 

self-appraisal of capabilities.  The stronger the perceived self-efficacy, the 

higher the goal challenges people set for themselves and the firmer is their 

commitment to them. (p. 118). 

Examining the effects of self-efficacy on mentor teacher practice is an area with 

only cursory exposure in the research literature (Erich et al., 2009; Bullough & Draper, 

2004; Feiman-Nemser, 1996).  Therefore, it is this absence that this case study seeks to 

fill, particularly in regard to science teacher mentors and the effect self-efficacy plays in 

their mentoring and teaching.  Fletcher-Muller, Barufaldi & Tinoca, (2004) explored 

how mentors participating in the Toyota-Texas Regional Collaborative Partnership 

(TRCP) demonstrated, from self-reported survey data, enhanced implementation of 

standards based teaching practices. In their study Fletcher et al. (2004) identified that 

mentors increased using standards based instruction as a result of participating in 

mentoring new teachers, however their survey data may also be due to training mentors 

received from participation in TRCP.  Riggs, (1990) also utilized survey data to find 

correlations between participation and changes in implementing of specific teaching 

tasks of by mentor teachers, however they did identify any effects mentoring had on the 

self-efficacy or perceptions of the participants.  When research relies on survey data to 

provide quantifiable data and results these studies do not explore the meaningfulness of 
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mentor learning, but only demonstrate the results of mentors participating in training 

and meeting specific requirements of a coordinated mentoring program.  Therefore, this 

study will rely on participant interview and transcript analysis to explore in depth what 

science teacher mentors are telling us about how mentoring influences their self-

efficacy in regard to science teaching and working with their mentee. 

Inviting the mentee into the community of science teaching practice 

Traditionally a teacher developed his or her skills and abilities through a site-

specific socialization commonly referred to as “sink or swim” on the job training 

(Lortie, 1975).  This left new teachers to seek out how to become an effective teacher 

on their own with little assistance and frequent isolation (Cuban, 1993, Feiman-Nemser, 

1996).  Wilson & Berne (1999) found that teachers develop skills and abilities 

throughout their careers, provided they have the time and assistance to examine their 

practices and performance in the classroom.  Mentoring can be a bridge in teacher 

development, which can assist novice teachers in their own personal development 

(Smith & Ingersoll, 2004; Wang & Odell, 2002).   

The necessity of mentoring for new science teachers 

Mentors, as leaders, can take on a significant role as deliverers of professional 

development training to their mentees (Craven, 1998).  By building a close personal and 

professional relationship with the new teacher with whom they are working, mentors 

can facilitate learning for teachers in the critical first years (Feiman-Nemser, 1996; 

Hobson, Ashby, Malderez & Tomlinson, 2008).  The veteran teacher can also be an 

excellent content resource, dependent upon the specific needs of the new teacher 
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(Hobson et al., 2008; Hudson, 2004, Ingersoll & Kralik, 2004).  Judson identifies 

mentor teachers who are constructivists as more frequently sought out for pedagogical 

advice from colleagues and new teachers and may emerge as team leaders within their 

schools or departments (Judson, 2004). 

Therefore, constructivist teachers have an opportunity to influence group beliefs 

and behaviors. Constructivist teachers may try to convey reformed pedagogy by 

facilitating workshops and presenting at conferences, but their greatest influence 

may be felt by increased communication with the teacher next door. (p. 502) 

A study conducted by Smith & Ingersoll (2004) identified that nearly three out of 

ten new teachers leave teaching after their first year.  In a follow up Schools and 

Staffing Survey administered through the NCES to thousands of teachers, Smith & 

Ingersoll (2004) examined the impact of induction programs and new teacher 

involvement in mentoring programs on the retention of teachers.  They found that new 

teachers participating in a combination of induction activities reduced teacher turnover.  

One of the most salient factors for reduction was collaboration with a mentor 

particularly in their field, plus given appropriate time to work together, had a 43% 

reduction in people leaving the teaching profession (Smith & Ingersoll, 2004a; Smith & 

Ingersoll, 2004b). 

Mentoring new teachers has evolved over the past several decades from an indirect 

apprenticeship model of induction to more formal mentor-mentee relationships. Early 

researchers in education observed informal collegial assistance where beginning 

teachers were introduced to the culture of teaching by their older or tenured teacher 

colleagues (Lortie, 1975). Characteristics of mentor behaviors were observed and 
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categorized by other researchers such as Gray & Gray (1985) who identified the fact 

that successful mentors demonstrate specific behaviors such as taking personal interest 

in their mentee’s success or struggles, holding personal conversations, giving 

encouragement, sharing knowledge, and showing they care for their mentee.  In more 

formal mentor-mentee relationships, mentors have certain practices they are engaged in: 

for example, guiding/leading or advising, co-teaching, observation, and personal or 

professional support (Ballantyne et al., 1995; Feiman-Nemser, 1998; Harrison, Dymoke 

& Pell, 2006; Hudson, Skamp & Brooks 2003; Parker, 1990). 

In addition, new teachers need to learn how to teach as part of a team and not in 

isolation, and having a mentor in a shared subject area can be another brick in a strong 

foundation of pedagogy (Ballantyne et al., 1995; Koballa, Bradbury Upson, Deaton 

Minchew, & Glynn, 2008).  A subject-specific mentor can provide guidance and 

resources directly within the subject area a secondary science teacher needs most 

(Feiman-Nemser, 1996; Wojnowski, Bellamy & Cook, 2003).  Also, a new science 

teacher having a mentor closely allied with his or her teaching assignment creates the 

most efficient collaboration with pairs of teachers working closely to improve science 

instruction in a specific location (Appleton, 1999; Lewis, 1999; Luft, 2003).   

Lastly, research has explored many of the effects mentoring has had on the 

professional growth of new teachers.  Investigators have conducted studies such as 

examining new teacher self-efficacy (Koballa, Kemp, & Coleman, 1999), or detailed 

studies of mentor mentee dialogue and its influence on the effectiveness of professional 

growth for new or beginning teachers (Roberson, Smithey, & Evertson, 1997; Tobin & 

Roth, 2005).  Research has also explored how mentor teachers have influenced changes 
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to professional practice of mentoring as they participated in mentor/mentee 

relationships (Jones, & Straker, 2006; Feiman-Nemser, 2001).  Each of these 

components can assist new teachers to become more effective at instruction and 

enhance self-efficacy, but the question remains as to what effect does this relationship 

have on the mentors?  If mentors have so much to provide new teachers, in the form of 

professional and personal support, pedagogical skills or organizational skills where 

have they learned all this knowledge?  What have been the factors that have influenced 

how their professional practice evolved over the course of their careers?  

Methods of mentoring: From co-teacher to mentor/protégé to peer mentor 

Exploring further into the education literature shows how teacher mentoring is 

described in a variety of forms and methods.  This variety is also true for attempting to 

describe what an effective mentor does in practice; for example Rowley (1999), 

describes 7 different attributes of an effective mentor.  An effective mentor is 

committed to the role of mentoring by:  accepting the beginning teacher, providing 

skilled instructional support, being effective in different interpersonal contexts, being a 

model of a continuous learner; communicating hope and optimism, and capitalizing on 

opportunities to affirm the human potential of their mentees. Johnson & Kardos (2002) 

conducted a four-state study of new teachers’ experiences in mentoring and found that 

new teachers working in schools that provided integration among colleagues 

experienced the most supportive professional work environment.  However, their 

research does not identify specific mentoring activities in formal relationships, but 

instead focuses on informal mentoring which may be less effective in supporting new 

teacher instruction (Hobson, Ashby, Malderez & Tomlinson, 2009). 
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In years past a new teacher had to learn how to become a teacher on his or her own, 

because of being socially and logistically isolated from colleagues (Brickhouse & 

Bodner, 1992; Lortie, 1975).  Dialogue with mentors can provide immediate support, 

which may also indirectly benefit the mentee’s students as well (Jarvis, McKeon, 

Coates & Vause, 2001). For example one teacher in the case study conducted by Jarvis 

et al. (2001) states,  

By having structured sessions [with mentors], helped provide more detailed 

feedback and thus I gained a clearer idea of what a good lesson was, should be, 

and how to achieve it.  I felt the children learned more because I had taken 

greater care over their lessons (p. 16).   

Johnson & Kardos (2002) also identified that principals and experienced teachers 

should work to cultivate a professional culture that recognizes the needs and knowledge 

of new teachers and which can provide for more ongoing interactions across experience 

levels.   In a similar study Parker (1990) found that communication concerning specific 

content area, such as science pedagogy, increased and improved over the longer period 

of time available for mentors, allowing them to provide professional support for the 

entire school year (Parker, 1990). Thus, by allowing for a longer time frame for 

collaboration and support, new teachers can gauge their needs as new situations arise 

during the course of a school year (Dawson, 2002, Ingersoll & Kralik, 2004).  Also, 

during this longer time frame to discuss and collaborate, a mentor may also gain 

benefits in self-efficacy or knowledge of new teaching practices, since learning may 

take place in a bidirectional from their relationship with their mentee. 
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Frequently one reads of programs that aim at “training” mentors, which no 

doubt, have a valuable place in teacher induction and education.  But a more 

important purpose of mentoring programs, at least for mentors is educational.  It 

is also relational, about belonging: not just a matter of developing specific skills 

but of helping those who work in schools with beginning teachers to conceive of 

themselves as mentors and of mentoring as distinct from teaching (Bullough, 

2005, p. 153)    

A team of researchers, Tobin, Roth & Zimmerman (2001) examined how effective a 

mentor/mentee relationship can be when the pair can work as a team co-teaching in an 

urban school with a diverse student body.  In a year-long study researchers found co-

teaching to be more effective at delivering professional development objectives than 

when new teachers had no mentor available (Tobin et al., 2001).  Student teachers were 

able to discuss and dialogue with their mentors and university partners about issues and 

ideas they had during the school day.  This opportunity for teachers to discuss, 

brainstorm, vent and evaluate provides professional development tailored to an 

individual’s need.  Tobin et al. (2001), describes the relationship their team assessed 

this way, “Coteaching or learning to teach by being in a teaching situation with another 

is clearly an opportunity to develop teaching habitus, which generates teaching 

practices.” (p. 959).  Through dialoging, mentors and mentees could also engage in 

effective sociocultural learning and begin to participate in the community of practice by 

actively learning their teaching practice together (Cobb & Bowers, 1999; Lave, 1990; 

Lave & Wenger, 1991).   
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Another form of mentoring that has been documented when no formal program is 

available for new teachers is peer mentoring (Forbes, 2004).  Forbes found that new 

teachers could carry out the role of mentor for a peer, and then later ask for mentoring 

from another peer.  This method of mentoring can be daunting for new teachers and 

many described this added responsibility as “exhaustive”; however, later in the school 

year, Forbes found: 

Participants reported a high level of emotional fulfillment in their collaboration 

and suggest that the interactions were at no point confrontational or tense.  

Participation in the project eased their anxiety associated with working as early-

career science teachers and each reported a strong willingness to participate in 

peer mentoring again (p. 230).   

By participating in discussion, dialogue, reflection and support these teachers may be 

demonstrating enhanced efficacy in regard to their teaching. 

New teachers working with a mentor receive training in several areas of 

professional support such as opportunities for peer collaboration, collegial study of 

student performance, deeper understanding of content, and enhanced pedagogical 

content knowledge (PCK) (Ingersoll & Kralik, 2004; Roberson et al., 1997).  Mentors 

can also create a supportive environment for both personal and collegial empowerment 

when building an effective mentoring relationship (Hudson 2004; Johnson & Kardos 

2002; Smith et al., 2004; Wollman-Bonilla, 1997).  This relationship reduces the stress 

early career teachers feel, and provides for improved PCK, which results in these new 

teachers becoming more effective in the classroom (Hudson 2004; Jarvis 2001; Luft, 

2003).  Teachers needing support and not finding it in their schools may take the next 



   24 

 

step and reach out to the online community of teacher mentors (Bierema & Merriam, 

2002; Herrington, Herrington & Ferry, 2006; Single & Single, 2005).   In efforts to 

create more collaborative culture in education and provide opportunities for discussion 

or dialogue, new technologies have become prominent, such as online professional 

development and mentoring websites.  Two such online sites include the science teacher 

induction programs of STEMMP and TIN, which are the focus of my study within this 

dissertation. 

The use of technology and the new field of online mentoring 

Historically, online mentoring for new teachers was a benefit to individuals located 

in isolated or small schools with little or no mentoring support available (Bierema & 

Merriam, 2002; Bodzin & Park, 2000; Single & Single, 2005).  More recently, online 

mentoring through websites such as Edutopia, MentorNet or the National Science 

Teachers Association is becoming available to school districts within the United States 

and internationally (Grove, Strudler, & Odell, 2004; Phillion, 2003; Villar Angulo & 

Alegre De La Rosa, 2006).  Even though mentoring online provides professional 

development benefits for new teachers such as lesson planning, classroom management, 

or personal support, research in determining the effect that distance mentoring may 

have on teacher efficacy or practice is just emerging (Hartley, 2000; Herrington, et al., 

2006; Lockyen, Patterson, Rowland & Hearne, 2002).  Also, research to explore what 

effect online mentoring has for science teachers, whether they are new teachers or 

mentors, is relatively new in the literature.  One study by MacKinnon (2004) identified 

how online communication promoted constructivist learning in new science teacher 

training through the use of student-generated concepts using the software Inspiration®.  
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But in looking outside the content area of science education for research studies 

examining the mentor teacher’s experience in the online world, we find few in-depth 

studies (Dede, 2006; Connors, 2005).      

The use of technology within the interrelationship of a mentor/mentee pair can have 

unique benefits such as offsite limited anonymity, electronic file sharing, as well as 

others which are evolving with the changing landscape of online dialogue.  Akin & 

Hilbun (2007) also described how the relationship between online mentors and mentees 

was described to be collegial more quickly than face-to-face relationships, however the 

use of the term “collegial” in their study is not well defined. Single & Single (2005) 

observed that forums allowed for multithread discussion, which expanded the 

discussions into multi-domain, constructs in which mentors and mentees freely 

dialogued.  Other studies found that new teachers felt more confident to respond openly 

to online mentors’ questions and concerns who were not employed in the new teachers’ 

school or district (Akin & Hilbun, 2007; Bierema & Merriam 2002; Single & Single 

2005).  Therefore, providing a sense of anonymity and confidence to online 

communication that face-to-face mentoring may lack.  It is this distinction between 

face-to-face mentoring and online mentoring communication and its effects on both 

people involved is area of research within this dissertation.  Specifically, how the 

differences in communication styles of face-to-face or online mentoring may influence 

science teacher mentors perceptions of their mentoring experiences. 

Single & Single (2005) found that several online mentoring programs had 

disadvantages to e-mentoring such as: costly infrastructure resources, extensive training 

in new technologies, too frequent oversight and monitoring of participant usage in 
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online professional development and mentoring communications between the veteran 

teacher and their mentee.  Akin & Hilbun (2007) on the other hand found advantages to 

e-mentoring such as: the convenience of usage and reduced time constraint, more 

openness of dialogue, and that the flexibility of meeting locations reduced coordinating 

and driving.  Interestingly, though both studies found similar professional benefits 

occurring between mentor and mentee teacher, for example increased new teacher self-

efficacy, increased pedagogical content knowledge, and improved instructional 

practices (Akin & Hilbun, 2007; Single & Single, 2005).  Lockyen, Patterson, Rowland 

& Hearne (2002) found that an online mentoring environment demonstrated an 

alternative means by which new teachers could enter the community of practice of 

teaching.  However, the effectiveness of the transition of new teachers into their specific 

content area was not fully conclusive, nor were data reported concerning how online 

mentors were effective at bringing mentees into the community of teaching.   

Research studies during the late 1980’s through the 1990’s focused attention on 

communication among mentors and new teachers through their email communications 

(Bennett, Harris, Klemmer & Neils, 1997; Carlson & Gooden, 1999; Sanchez & Harris, 

1996; Single & Muller, 2001).  Using archived email messages, researchers followed 

methodologies similar to historic research following letter-writing patterns.   Using 

representative data from email messages they examined how mentors and mentee 

teachers dialogued about important topics such as classroom management, content 

specific questions and instructional techniques (Carlson & Gooden, 1999; Single & 

Muller, 2001).  Recent studies, however, have found that traditional discourse analysis 

or dialogue transcription methods are not effective at collecting appropriate data from 
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newer technologies in online communication (Akin & Hilbun, 2007; Sinclair, 2003).  

Changes in communication styles representative of online conversation, such as forum 

discussions and instant messages, have changed they way conversations are conducted 

online; but have they changed the content of the conversation between mentor and 

mentee teacher?   

Therefore, I found that with the lack of interpretive data and research of impacts of 

online mentoring on the mentor themselves calls for interviews of online mentoring 

participants to investigate their experiences in an online mentoring environment.  I have 

used an interpretive approach for this study to gather detailed information about the 

mentoring experience from the mentor’s perspective.    

What science teacher mentors learn from mentoring 

Role of science teacher mentoring in delivering professional development 

Dialogue and discussion among peers and colleagues can be an effective method for 

teachers to learn within a sociocultural and social cognitive framework (Bandura, 2004; 

Hudson, Skamp & Brooks, 2005; Schlichte, Yssel & Merbler, 2005).  As Judson (2004) 

identified in his study of 7 high school biology teachers using “Sociographs and the 

Reformed Teaching Observation Protocol (RTOP). In general, positive relationships 

were found between constructivist-teaching practices and the frequency and 

significance of communication links within both groups of teachers - more so for 

content/pedagogical matters than for social/informal matters.” (p. 9).  This need for a 

social-dialogue based method of professional development fits with mentoring very 

smoothly, following a sociocultural framework. “The sociocultural theory legitimizes 
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teachers’ work with their colleagues in ways that provides a forum for problem solving 

and dialogue.” (Barufaldi & Reinhartz, 2004). The mentor can fulfill a new teacher’s 

need to discuss what is happening in the classroom and provide a listening ear as the 

new teacher verbalizes their thoughts, ideas, and emotions relating to their new career 

(Wollman-Bonilla, 1997).  As a mentoring relationship grows and develops, the 

synergistic effects of social dialogue, exploration of teaching efficacy and sharing of 

pedagogical techniques demonstrates meaningful social learning for both mentor and 

mentee (Bullough & Draper, 2004; Lopez-Real & Kwan, 2005; Tschannen-Moran & 

Hoy, 2007).  Therefore, dialogue involving two individuals engaging in problem 

solving or knowledge creation provides opportunities for both people to learn from their 

discussion. 

Other researchers have investigated the dynamic nature of the mentoring 

relationship, for example a study conducted by Brown, Katz, Harsgrave & Hill (2003) 

observed how university science professors from Middle Tennessee University were 

able to provide training, observation, and delivery enhancement critique for early career 

science teachers.  In interview analysis and survey comments, results found that 

mentoring between subject areas where new teacher and professor shared similar 

interests and background had the most effective influence on the confidence and 

implementation of new science curriculum for both teachers (Brown et al. 2003).  In 

science education, mentoring however is only one component of multi-dimensional 

needs for new teacher professional development and induction programs (Luft, 2003; 

Martinez, 2004; Robertson et al., 1997).  Even though mentoring research demonstrates 

extensive benefits in bi-directional scaffolding, mentoring alone cannot provide all 
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professional development or be effective in all situations.  It is important to recognize 

that personality differences, classroom pressures, and school building culture can have 

direct influences on mentoring effectiveness and relationship between mentor and 

mentee (Huling, 2001; Feiman-Nemser, 2003, Wang & Odell, 2002).   

Mentoring influences on Pedagogical Content Knowledge (PCK) for science teaching 

Shulman (1987) in his work “Knowledge and Teaching” identified that teachers 

have a knowledge base of how to effectively combine subject matter information, 

pedagogical strategies, and understanding of student needs into effective lesson 

delivery.  The development of this knowledge lies in the experience of working in the 

classroom, actively teaching students (Hawkey, 1998; Jones & Straker, 2006).  In order 

to understand how a teacher develops his or her own PCK, that teacher must rely on the 

dependence of time and the use of collaboration (Bonk, Ehman, Hixon & Yamagata-

Lynch, 2002).  New teachers, without the support network of mentoring teachers, have 

more significant difficulties developing effective lesson planning and delivery (Harrison 

et al., 2006, Ingersoll & Kralik, 2004; Wang & Odell, 2002).  Grossman (1990) 

accurately described this situation, and how experienced teachers may possess rich 

repertoires of metaphors, experiments, activities, or explanations that are particularly 

effective for teaching a particular topic.  Also, since veteran teachers have developed 

many of their perceptions of effective teaching based on their personal experiences, 

they can pass their PCK to mentees and greatly reduce the stress and time required for 

new teachers to develop their own effective PCK (Koballa, Kemp & Coleman 1999).  In 

so doing researchers have identified some aspects of how mentors have changed their 

own teaching through working with new teachers (Fletcher, Barufaldi, Tinoca & Meyer, 
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2004, Newton & Dunne, 2003).  Even when teachers make changes in their practice, 

identifying factors that may motivate them in their choices is an area this study seeks to 

explore.  This research study sought for answers to the research questions of how 

mentoring may influence the science teacher mentors working with their mentees, and 

understanding what motivates a mentor teacher to change is an important aspect of this 

case study. 

In a focused qualitative study of the mentor-mentee relationship and the 

development of PCK, Minchew et al. (2004) examined a single relationship of a veteran 

high school physics teacher working with a new science teacher enrolled in an 

alternative certification program.  The relationship between Michael, the veteran mentor 

teacher, and Paul identified how effective PCK development can occur if there is a 

mentoring relationship between teachers.  Paul described his beliefs about his mentoring 

experience as “a process by the veteran teacher to provide teaching resources and advice 

about teaching (Minchew et al, 2004). This view held by Paul reflects a typical new 

teacher view of what is expected from their mentor and recognition that mentors have 

resources for effective instruction.  In this case study, the knowledge Michael had 

developed through his career was considered a given with the duration of his teaching 

tenure and experiences.  The decisions he makes, as a mentor, are guided from his 

experiences, however what effects mentoring may play in those decisions were not 

explored or discussed within the paper. 

In a similar study of the program titled Teacher Support Specialist in Science, (TS3), 

researchers examined how student teachers and early career science teachers were 

affected from subject- specific mentoring support.  This study utilized questionnaires to 
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determine the affective influences on teachers and found that the majority of 

respondents strongly agreed with the statements of: “I feel I have improved my ability 

to work with my students.” (Koballa et al., 1999).  Even though survey research does 

provide quantifiable data and can identify possible trends, it lacks the focus of 

identifying specifically an individual’s personal perceptions are concerning their work 

with new teachers.  Further research into specifically what a mentor perceives they 

“improved” in their own teaching, or working with others, is where my study sought to 

explore and illuminate. 

How mentoring promotes collaboration and leadership among science teacher mentors 

In a study of a statewide science professional development system based on 

collaboration, called the Texas Regional Collaborative for Excellence in Science 

Education (TRC), the researchers examined the role of sustained professional 

development through collaboration of the teachers, its effect on teacher retention and 

student academic success (Meyer, Barufaldi, Fletcher, Finoca & Lee, 2004).  Results 

were mixed with some relationships correlating between participation in TRC and 

science teacher retention, but the time frame of the study appeared to be too short 

(Meyer et al., 2004).  Another, smaller qualitative study conducted by Roberson, et al., 

(1997) detailed dialogue evidence for the value of mentoring on effective professional 

development needs of new teachers.  Several subjects discussed specific pedagogical 

methods and techniques gained by working with a mentor; however the study itself did 

not explore any impacts experienced by the mentors themselves (Roberson et al., 1997).  

In several studies conducted by Riggs (2000; 2002), attempts were made by the 

researchers to identify what mentors experience in regard to working with new science 
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teachers through the use of survey and open-ended responses, however results were 

mixed.  Most importantly for this study, are results that identify possible sources of 

science teacher mentor impacts such as enhanced PCK and self-efficacy, which the 

authors conclude were impacted through observation and dialogue with their mentees 

(Riggs, 2000; Riggs & Sandlin, 2002). In their study, science teacher mentors 

demonstrated a small correlation in survey data results and self-reported gains in 

teaching practice such as classroom routines, organization and classroom management, 

“areas of direct discussion with mentees” (Riggs & Sandlin, 2002, p.15).  This study 

does identify mentors self-reporting improvements within areas of teaching practice, but 

specifically how the mentors’ science teaching practice was influenced was not 

addressed.  The authors’ reliance on open-ended responses to survey data and 

correlation analysis gave only cursory explanations for how science teacher mentors 

may have been impacted from their mentoring of new teachers.  Exploring how 

mentoring may influence the science teaching of science teacher mentors, is an under 

explored areas or research that this study attempts to investigate and bring to light. 

The ideal is for mentor teachers to have time and support for collaboration with their 

mentees, but an educator’s personality may play a larger major role in how they relate 

with their mentee and within the culture of a school site (Howe, Harriett & Stubbs, 

2003; Jarvis et al., 2001; McGinnis et al., 2004).  Dawson (2002) found evidence of the 

need of this relationship from her study of a multi-faceted mentoring program for 

novice science teachers.  Interviews of both mentors and mentees showed a reoccurring 

theme of valuing time spent together in discussion as the most productive form of 

learning from each other (2002). As mentees grow in their skill and abilities, mentors 
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grow, too, as they gain new ideas on delivery or management techniques or new ideas 

on curriculum (Newton & Dunne, 2003; Wollman-Bonilla, 1997). Teaching is a 

challenging and rewarding career involving multiple levels of knowledge of the person, 

using effective communication skills, use of metaphor, story, and many other 

techniques. (Sillman, Dana & Miller 2003).  Mentor teachers may gain a head start 

toward becoming a more effective teacher and possibly a leader in their school or 

community, if they perceive benefits to their professional career from their work with 

their mentee (Barufaldi & Reinhartz, 2004).   Understanding what a science teacher 

mentor perceives as benefits from mentoring, or if they perceive changes in their 

efficacy towards teaching science or mentoring, requires a thorough search of literature 

and investigating the phenomena of science teaching mentoring itself. 

Impacts on a mentor’s perceptions of self-efficacy 

To explore the ideas of efficacy of science teacher mentors, findings from other 

areas of research into mentor teacher efficacy must be discussed.  By examining 

research among other content areas, comparisons can be drawn on how these ideas can 

be focused on the specific field of science education.  It is also imperative to examine 

the specifics of science teaching and efficacy, to determine if there are unique 

characteristics of self-efficacy for the specialized field of science teaching.  Lastly, to 

understand the science teacher mentor, we must draw on each of these fields of study; 

mold them into a coherent framework to answer how a science teacher mentor’s self-

efficacy is affected from their participation in mentoring a new science teacher.  By 

exploring how they perceive their experiences of mentoring we may find results that 

explain how they may have been influenced by mentoring. 
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Impacts on teacher self-efficacy 

Research into teacher self-efficacy is founded on research conducted by Bandura 

during the 1980s, 1990s and since 2000.  Bandura (1996) identified four key points to 

understand the impacts efficacy has on an individual’s professional practice and 

behaviors: mastery experiences, psychological and emotional states, vicarious 

experiences, and social persuasions.  It is these aspects of efficacy where understanding 

the effects of mentoring on veteran science teachers can be understood.  A study 

conducted by Brennan, Thames & Roberts (1999) found that mentors develop enhanced 

self-efficacy after working with new teachers, and that those with high efficacy 

developed measurable changes in motivation, effort into teaching, and persistence.  

Coupled with these markers of high self-efficacy, research demonstrated increased 

resilience among veteran teachers in regard to disappointments with working 

environments, changes in responsibilities, or teaching assignments (Brennan et al., 

1999; Yost, 2002).  In several studies, veteran teachers with enhanced self-efficacy also 

demonstrated a more frequent participation in mentoring of younger colleagues or new 

teachers (Riggs & Sandlin, 2002; Yost, 2002).   

The mentors who participated in the program stated that they became more 

aware of their own teaching and of the responsibilities they had to their students.  

Looking at classroom learning through the eyes of another often resulted in new 

realizations about how practice could directly affect learning. (Yost, 2002, p. 

196). 

However, teachers engaged in mentoring held highest efficacy when it was their choice 

to participate; whereas, when veteran teachers were required to mentor researchers 
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found a decrease in efficacy which also impacted their sense of resiliency (Craven, 

1998; Riggs, 1997).  Therefore, it is important to examine what mentors perceive as 

their roles in working with their mentees, as well as their personal efficacy in regard to 

mentoring a new science teacher. 

Another means to investigate teacher self-efficacy comes in understanding how 

teacher mentors view this responsibility as a first step in teacher leadership (Bullough, 

2005; Yost, 2002).  Riggs (1997) also examined this aspect of mentoring while 

investigating how mentoring influenced a veteran teacher’s self-efficacy and worked to 

create a survey tool similar in regard to Science Teacher Efficacy Belief Instrument or 

STEBI, by Enoch & Riggs, 1990.  Riggs identified this new instrument as the Mentor 

Efficacy Scale (MES) and has used it in several studies, finding that mentors 

demonstrated significant gains in mentoring efficacy, after thorough training and 

completion of the induction programs (Riggs, 2000; Riggs & Sandlin, 2002).   

One would predict that mentors with greater belief in their ability to mentor 

would most likely be more effective mentors, and thus, perhaps reap more 

benefit from the induction program.  Future research in this area might assess 

self-efficacy and outcome expectancy at the start of the induction program rather 

than at the end, as done within this study.  Initial self-efficacy beliefs might be 

more predictive since beliefs include more low-self-efficacy beliefs than at the 

conclusion of the project (Riggs & Sandlin, 2002, p. 14) 

A key aspect of this study is the finite measure of time for the programs in which the 

mentors are actively engaged in working with new teachers.  In my study, the time 

frame for investigating how mentors are impacted from their mentoring is fluid, 
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examining the action of mentoring as it is happening, or has happened in the mentors 

past.  Therefore, the results of my study are of this moment in time for the science 

teacher mentors and are possibly more dynamic in regard to the nature of the experience 

itself. 

Impacts to a mentor’s self-efficacy 

In other studies conducted by Riggs utilized the MES tool and she found that mentor 

teachers developed enhanced efficacy when they perceived they could make a 

difference in the teaching practices of the new teachers with whom they were working 

(Riggs 2000; Riggs & Sandlin 2002).  Fletcher et al., (2004) also utilized survey tools to 

measure mentor teacher efficacy after participating in the Toyota Regional 

Collaborative Partnership mentoring program, and found that mentors’ implementation 

of standards and efficacy in mentoring showed a positive correlation.  Interestingly, 

each of the studies above described positive enhancements to mentor efficacy in regard 

to participation in direct training programs for mentoring.  The question arises from 

these studies on whether mentors perceive changes in self-efficacy are a result of the 

relationship developed through working with their mentee or changes due to the training 

they received from participating in these programs.  My study seeks to explore 

relationships and how the interchange between a science teacher mentor and their 

mentee may have direct influences on mentors’ perceptions of science teaching, and 

mentoring. 

A study conducted by Wheatley (2005) also found that enhanced efficacy, in regard 

to teaching practice, had several effects on veteran teachers for example, development 

in content knowledge and PCK self-efficacy.  One key measure of enhanced self-
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efficacy that was unique to Wheatley’s study has direct pertinence to my study, is how 

he observed that veteran teachers with enhanced self-efficacy demonstrated the abilities 

to “let go” of direct control and allow students more freedom within the classroom 

(Wheatley, 2005).  These results demonstrate that mentor teachers develop more 

emphasis on student-centered instruction in their classes, and moved away from 

teacher-centered instruction.  In my study examining science teacher mentors’ self-

efficacy and their perceptions of effective teaching relates to the development of more 

student-centered learning approaches in the science classroom. 

Impacts on science teacher self-efficacy 

Moving to explore the ideas of science teacher efficacy has an extensive literature 

base with an accepted and widely used measurement tool, the STEBI, with two different 

revisions, the STEBI-A & STEBI-B (Goddard, Hoy & Hoy, 2000).  This instrument has 

provided information for both science teachers and for other teachers when adapted to 

other content areas (Enoch & Riggs, 1990; Tschannen-Moran, Hoy & Hoy, 1998).  It is 

research utilizing this instrument that reveals several aspects of science teacher efficacy 

have become more accurately understood: for example, the development of student-

centered learning and the use of more inquiry approaches in science classrooms 

(Tschannen-Moran et al., 1998).  In Tschannen & Hoy’s (2001) study of teacher 

efficacy scale and measurement tools, one key feature they discussed was the 

importance of specifying the field of content in which the participant teachers worked: 

for example, math, science, literature, elementary education, etc.  Wheatley (2005) also 

identified the importance for specifying the context in which teacher self-efficacy is 

measures: however, he also cautions that when research has specialized too narrowly, 



   38 

 

then the generalization of the information can become too limited in its usefulness 

within educational research.  Identifying the context within which a teacher’s efficacy 

plays the greatest role is difficult to objectively measure and in many regards can be so 

variable that one measurement tool cannot capture such an amorphous construct 

(Lumpe, Haney, & Czerniak, 2000; Tschannen & Hoy, 2007).  Therefore, it is 

important to identify that the participants of my study are specifically science teachers 

and their efficacy may be related directly to teaching in their content field. 

Several researchers have used this approach in their studies of mentoring in science 

teaching with excellent results; particularly in exploring how mentor science teachers 

approach working with new teachers (Hudson et al., 2005; Koballa et al, 08; Rich & 

Almozlino, 1999).  Examining case studies of mentoring in other disciplines may also 

provide references for deciphering the construct of the science teacher mentor.  For 

example Allen, Poteet, Russell & Dobbins (1997) explored the willingness of 

experienced supervisors to take on new employees and work with them to assist their 

transition to new government careers.  Also, looking to other fields within education 

may provide a framework of reference to understand how experienced teachers’ work 

with new teachers as discussed by researchers Schneider (2008) and Ackley (1992. 

They examined the skills of mentors and how to help prepare veterans to effectively 

mentor their new colleagues.  This absence of research in the realm of how mentoring a 

new teacher colleague can influence the mentor is an area where several researchers 

have called for investigation and close scrutiny of what impact this close relationship 

among teachers can have on the individuals who are working together to improve 
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science education (Koballa & Bradbury, 2008; Sudweeks, 2005; Tschannen-Moran & 

Hoy, 2007). 

We must also consider the role online communication plays in how a mentor teacher 

perceives changes in their practice and self-efficacy, since the participants in my study 

are using the Internet to work with their mentees.  Since online mentoring has a recent 

history and a rapidly changing technology environment, research explicitly targeting 

impacts on science teachers mentor are few.  Also, it is important to examine the unique 

efficacy requirements of online mentoring from those of face-to-face mentoring; due to 

the differences in how mentors are communicating with their mentees may impact 

mentoring learning.  Most research of online mentoring focuses on induction programs 

for new teachers, or development of collaboration and training in the business world 

(Erhich et al., 2009; Simonson, Tucson, Luebeck, Bozeman, Bice & Dubuque, 2007; 

Warrick, 2005).  Single & Single (2005) investigated current research regarding 

similarities and differences between face-to-face mentoring and online mentoring and 

found most research identified online mentoring as an extension of face-to-face 

mentoring.  They found that both environments have similar benefits, such as increase 

of collaboration, reduction of isolation, and enhanced PCK.  There are also 

disadvantages such as incompatible mentor mentee personalities, lack of time available 

for meeting and insufficient support for the logistics of mentoring (Single & Single, 

2005).   

Exploring the mentor’s experience of mentoring online has been documented by a 

few studies, which found that online mentors are seeing advantages in their training and 

perceived enhancement of teaching due to online communications with their mentees 
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(Hobson et al, 2008; Sinclair, 2003; Single & Single, 2005).  Other researchers have 

examined strictly the texts of online discussions to find patterns of knowledge 

construction or changes in teaching practice, yet missing the individual’s perspectives 

of teaching efficacy beliefs (Bodzin & Park, 2000; Ensher, Heun, & Blanchard, 2002; 

Harcourt & Neumeister, 2002).  It is when the research community begins exploring the 

experience of mentoring online from the mentor’s perspective and investigating how 

dialogue is directly influenced through this media, that evidence begins to emerge about 

how mentor perceptions are filtered through online communication (Connors, Norton & 

Warrick, 2003; Harcourt & Neumeister, 2002; Single & Single, 2005).  Examining the 

text postings or email communications from the discussion between mentors and 

mentees only suffices for understanding a portion of the entire picture of the mentoring 

relationship.  It is investigating the experiences of both the mentee and the mentor that 

we can begin to understand the dynamics of the whole relationship and the resulting 

impacts associated with their work together to improve education.  It is by interviewing 

science teacher mentors and hearing their stories that my study seeks to inform what 

mentors perceive as influencing their own teaching, as a result of their relationships 

with their online mentees.  

Summary of conceptual framework of science teacher mentoring 

It is from the combination of the previously discussed areas of education research 

that this study works specifically to find the effects of mentoring on the veteran science 

teacher’s self-efficacy as they work with a new science teacher.  In Figure 2.1, I have 

created a concept map that details the extent of current research into science teacher 

mentoring and demonstrates how research has been focused on the new science teacher 
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mentee.  This concept map displays a model of how current research into science 

teacher mentoring as explored many of the specific outcomes mentoring programs have 

tried to improve, such as decreased isolation, reduced attrition, and improved new 

teacher science PCK.  Further, this model demonstrates that much of current literature 

has had a focus on investigating more measurable aspects of the mentoring relationship 

such as survey data on self-efficacy, improved instruction and mentee perceptions and 

enhanced classroom management skills. 

Figure 2.1 Concept map of conceptual framework of science teacher mentoring within 

current research literature. 
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Each arrow represents associations that identify evidence that has been described or 

provided within current research literature.  Each node represents an area of focus that 

researchers have explored, and when fit together we see how the science teacher 

mentors appears on the periphery.  The two large colored nodes represent the areas of 

most focused research attention, and it is apparent from this diagram that most attention 

has followed a path to the new teacher mentee.  By using this model of my 

understanding of the research literature, this study has sought to expand the network of 

associations where the science teacher mentor may be a hub, similar to the mentee.   

With few researchers examining the impacts that participating in mentoring has on 

veteran science teachers, we must interpret findings from both science teacher and 

mentor teacher efficacy studies as to what we may expect to find within this my study.  

Furthermore, how a science teacher mentor grows as an educator, by what he or she 

learns from their mentees, needs to be more fully explored, in order to accurately 

interpret the phenomenon of mentoring a new science teacher. 

To simplify understanding of the complexity of the mentoring relationship and its 

impacts on science teacher mentors, Figure 2.2 represents a model using a Venn 

diagram that incorporates the theoretical frameworks that guide this study.  If we 

consider that mentoring a new science teacher involves the mentor inviting them into a 

community of practice where feedback experienced by the science teacher mentor 

influences their perceptions and how they learn to mentor.  Furthermore, this model 

demonstrates where science teacher mentors could be placed, within a theoretical field 

of mentoring once information about how they experience mentoring is provided.  It is 

therefore important to gather information from science teacher mentors about their 
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perceptions and experiences of mentoring new teachers in order to fully understand how 

science teacher mentors make decisions while mentoring. 

Therefore, from this groundwork in the research literature and theoretical 

framework of social cognitive and situated learning, my study seeks to answers 

questions of what impacts science teacher mentors are experiencing through their 

mentoring experience.  Also, the results of my study help to fill the gaps in research 

literature informing the reader on the experience of science teacher mentors and how 

mentoring influences a science teacher mentors teaching practice and perceptions of 

science teaching.   
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Figure 2.2 Pathways of mentoring by science teacher mentors based on their 
perceptions of science education, mentoring, and their mentee 
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CHAPTER THREE 

Our investigations have always contributed more to our amusement than they have to 

knowledge. 

- Will Rogers 

  
The experience of mentoring another science teacher is complex and multifaceted 

which requires an in-depth and systematic exploration of those few individuals within 

the bounded unit of this study.  Therefore to research and understand the dynamics of 

this mentoring relationship from the perspective of the mentors, this study utilized 

multiple investigation techniques following the framework of phenomenographic case 

study as Marton (1981) describes: 

In phenomenography, we suggest, we would deal with both the conceptual and 

the experiential as well with what is thought of as that which is lived.  We would 

also deal with what is culturally learned and with what are individually 

developed ways of relating ourselves to the world around us. (p.181) 

In essence, phenomenography seeks to explore and understand how people perceive, 

experience and conceptualize the world in which they interact (Barnard, McCosker & 

Gerber, 1999; Marton, 1981).   

Within this study I sought to explore the perceptions science teacher mentors 

created though their experiences of mentoring new teachers online and face-to-face and 

tell their story from my cross case analysis. In this study I identify myself as the 

researcher and therefore investigative tool to focus my own interpretations of the data 

from within the framework of social cognitive learning and situated learning within a 

community of science teacher practice.  This study utilized qualitative data, in the forms 
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of interview and document analysis, to investigate the lived experiences of science 

teacher mentors, specifically their perceptions of teaching science and self-efficacy.  

However, since this study examines how science teacher mentors perceive their 

experiences of mentoring, the primary source of data comes from systematic analysis of 

interviews and development of rich interpretive narratives for each participant. 

Research Design 

Case Study and Phenomenography  

Case study as a methodology utilizes multiple data collection methods allowing for 

a more rich exploration of research questions (Bamberger, 2000; Merriam, 1998; Yin, 

2003).  This case study will explore the experiences of science teacher mentors 

pertaining to their instructional practice, perceptions of teaching science and inquiry, 

and impacts on their self-efficacy.  Within this case study, conducting interviews and 

recording participant responses provided vital information on the specifics of each 

individual’s experience while providing both quantitative and qualitative data sources 

(Fry, 2008; Merriam, 1998; Yin, 2003).  A participant’s responses to interview 

questions allow a closer look into the personal experience of a science teacher mentor, 

and the analysis of the dialogue transcript provides detailed qualitative information 

(Patton, 2002; Yin, 2003).   

Case study also can make available information applicable to understanding the 

implications for educational policy and science teacher practice (Merriam, 1998; Yin, 

2003).  Analysis of interview data can present information that describes the human 

experience for a specific situation, which can be useful for educational policy or teacher 
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practice (Bamberger, 2000; Creswell, 1998; Yin, 2003).  From examining multiple 

individual’s experiences there is applicability for other populations as they read and 

reflect upon this narrative.  A thorough case study can also provide valuable academic 

information and practical application for use by policy makers and educators working a 

transition in education that meets the challenges of the 21st century (Dejaeghere & Fry, 

2003; Merriam, 1998). 

Lastly, case study utilizing phenomenography generates results and interpretations 

that can be presented in multiple formats for other interested populations, such as other 

academic researchers, educational policy makers in local, state and national 

governments, teacher educators, administrators, and science educators (Merriam, 1998; 

Richardson, 1999).  The narrative that results from this case study investigation and 

analysis can offer a rich description that other populations can use to study for their 

specific situations in science education (Fry, 2008; Bamberger, 2000; Yin 2003). 

Methods 

Participants and Sites 

The participants for this study were recruited from individuals who participated in 

the University of Minnesota’s online induction network with the title Science, 

Engineering, and Math Mentoring Program (STEMMP) for year one and science 

Teacher Induction Network (TIN) for years 2-4.  These two programs were created to 

provide professional development and support for beginning math and science teachers 

through an interactive online environment.  The website was created utilizing Moodle® 

software and had multiple activities with which new teachers could interact to enhance 
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their teaching practice, learn new content, and build collaborative relationships with 

other math and science teachers.  A major component of these two online programs was 

content specific mentoring support in which new teachers and their assigned mentors 

could communicate through multiple venues, such as forum discussions, instant 

messaging, and voice over Internet dialogue using the software Adobe Connect® (see 

Appendix A).   

Participants were purposefully selected based on the following criteria: First, each 

participant was a science teacher mentor who had experience in both face-to-face 

mentoring and mentoring online with the University of Minnesota’s STEMMP and TIN 

programs.  Secondly, each participant participated in at least two mentoring 

relationships with new or beginning science teachers.  Lastly, each participant had 

mentored a new teacher within the last two years.  From these criteria five science 

teacher mentors participated in this study and their individual cases are discussed in 

detail in chapter 4.   

Sampling procedure and data collection  

To initiate contact with veteran science teachers and identify participants, an 

electronic survey developed through the University of Minnesota Online Survey Tool, 

utilized both Likert and open-ended responses.   This survey targeted a total population 

of 21 individuals who were involved with science teacher mentoring and participated in 

both the STEMMP & TIN online mentoring programs.  The electronic survey consisted 

of 10 questions including demographic data such as: number of years taught, subjects 

and grades taught, licensure, number of mentees, and gender.  Another 25 questions 

consisted of Likert scale items focusing on an individual’s perceptions of their 
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mentoring experience.  The survey concluded with two opened-ended questions asking 

for the benefits and costs of mentoring a new or beginning teacher and an invitation to 

participate further for semi-formal, naturalistic interviews (see Appendix B). Seven 

STEMMP and TIN participant mentors provided contact information to participate in 

this study and five agreed to participate in interviews (See Table 3.1).   

Table 3.1.  Science teacher mentor profiles at time of study.  

Participant 
mentor 

Years 
teaching 
science 

Subjects 
areas taught 

Total # 
mentees  

face-to-face 

Total # 
mentees 
online 

Online 
mentoring 
programs 

participated 
in  

Heather 15 Chemistry, 
Physical 
Science 

4 4 STEMMP, 
TIN 

Kerry 10 Physics, 
Physical 
Science 

4 4 STEMMP, 
TIN 

Mike 18 Physical 
Science, 

Astronomy 

4 3 STEMMP 

Sarah 11 Chemistry, 
Physical 
Science 

2 6 STEMMP, 
TIN 

Steve 30 Biology, 
Chemistry, 

Envir. 
Science, 
Physical 
Science 

> 20 7 STEMMP, 
TIN 

Mentees of each of the science teacher mentor participants were contacted via email 

addresses provided during their participation in either STEMMP or TIN and requested 

to participate in interviews concerning their experience with working the science 

teacher mentors in this study.  Three mentees agreed to participate in this study and data 
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collected from their interviews were used during cross case analysis.  There were no 

specific criteria for mentee participation except that they had to have worked with one 

of the mentors in this study.   

Survey data collection procedures 

Survey data was collected and stored online through the University of Minnesota 

servers and accessed for data analysis through the College of Education and Human 

Development online survey tool.  Survey data was exported using the following 

software programs, Microsoft Excel® and SPSS®.  All participant responses were 

automatically recorded and tabulated within this software.  Open-ended responses were 

exported as text, and uploaded into HyperRESEARCH® for coding analysis.   

Participant interview and observations 

Participant interviews were the most important component of this research study, 

since their direct responses provided the largest data source to explore how participation 

in mentoring affects science teacher mentor practice and self-efficacy.  Interviews 

followed a semi-structured interview protocol, which allowed for free conversation, yet 

followed a set format of interview questions (see Appendix C & D).  To maintain a 

phenomenographic perspective for each interview, I strived to follow recommended 

methods of inquiry and discussion as described by Barnard, McCosker & Gerber 

(1999): 

To achieve the goal of a phenomenographic interview, the interviewer is 

required to adopt an accepting attitude, a relaxed (friendly) interview style, and a 

genuine interest in what the person has to say. (p. 222) 
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I found this method of interview most fitting for my research since my experience with 

science teacher mentoring, in both face-to-face and online environments, allowed me 

greater access and acceptance as an “old-timer” in this community of practice.  My 

interest and knowledge of the mentoring experience provided a foundational reference 

for questioning, while the theoretical lenses of social cognitive and situated learning 

brought focus to the directions of my inquiry.  Interview protocols were designed 

following four themes: Demographic information and rapport building, perceptions and 

attitudes of mentoring face-to-face, perceptions and attitudes of mentoring online, 

perceptions and attitudes of science teaching.  Each of these themes were subdivided 

further to gather more specific information of the mentor’s beliefs, knowledge, and 

emotional content of their experiences following a guideline of heuristic inquiry as 

described by Patton (2003).  

First, the researcher must have personal experience with an intense interest in 

the phenomenon under study.  Second, others who are part of the study must 

share an intensity of experience with the phenomenon. (p.107) 

Each science teacher mentor participant was interviewed on multiple occasions with 

durations of 45 – 70 minutes.  Each interview protocol was designed at the beginning of 

this study and consisted of an open-ended questioning framework with salient questions 

following interview protocols (Patton, 2003).  To determine demographic information 

each participant was asked questions to gather information specifically regarding their 

educational background, licensure, years of experience, subjects taught, schools where 

they had worked, and perceptions of teaching science (see Table 3.2) 
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Table 3.2 Demographic and Rapport Building Interview Protocol 

1. How did you become a science teacher? 

2. What subjects do you teach?   

3. How long have you been teaching science? 

4. Describe what do you see as your teaching strengths? 

5. Where have you taught science? 

6. What strategies do you use to gain rapport with your students? 

7. How do you know when learning is happening in your classes? 

8. What accomplishments are you most proud as a teacher? 

9. What concerns do you have for your classes? 

10. What concerns do you have for science education in Minnesota? 

11. Describe what see the role of content knowledge plays in science education. 

12. Describe the role you see science inquiry playing in your classroom. 

Each interview followed an informal format that allowed for free flow of 

conversation and I did not force a sequential approach to questioning.  Each interview 

protocol was a guide to focus my questioning and provide a tool for which I could 

gather data.  However, since I am the research tool for this study I followed where each 

discussion led, so as to explore the complexities of the perceptions held by my 

participants as they discussed the phenomenon of mentoring science teachers. 

As each interview progressed I relied on the interview protocols I had designed to 

guide my questioning, and if participants leap to areas about mentoring I followed up 

with open-ended questions concerning their perceptions and beliefs regarding their 

mentoring experiences.  Interview protocols that focused on perceptions of mentoring 

can be seen in Table 3.3. 
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Table 3.3  Interview protocol for mentor perceptions of mentoring of new teachers. 

1. How does mentoring work in your district? 

2. How often have you mentored new teachers? 

3. How did you get into mentoring, was it required or requested, or did you seek it 

out? 

4. What is the experience of mentoring like for you? 

5. How did mentoring influence your attitude about working with other teachers? 

6. What kind of relationships did you have with your mentees or student teachers? 

7. What kind of training did you receive in preparation for mentoring new 

teachers? 

8. How did working with mentees or new teachers affect your teaching? 

9.  What do you think is an important point to make about mentoring in science 

teaching specifically? 

10. Did you have a mentor and if so how did that person influence your teaching? 

11. What factors influence the relationship you have with your mentee? 

12. How do you see mentoring have an influence in science teaching, specifically of 

inquiry and investigation? 

Lastly, since my participants worked within two mentoring environments, face-to-

face and online it was important to determine how they perceived differences in those 

two experiences.  I therefore designed an interview protocol with a focus of determining 

how science teacher mentors viewed their experiences mentoring new teachers in both 

communication media.  It was important to observe differences between participants 

who had engaged in mentoring in the two different online programs of STEMMP and 

TIN.  This third protocol has interview questions that attempt to glean any differences 

between these two online programs (see Table 3.4) 
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Table 3.4 Interview protocol of mentor perceptions of online mentoring of new science 
teachers. 

1. How did you find that experience in working with new science teachers online? 

2. How long did you participate in the University of Minnesota’s Science Teacher 

Induction Network (TIN) or STEMMP? 

3. How would you describe the relationship you had with your new science teacher 

mentee? 

4. What factors influenced the development of your relationship with your science 

teacher mentee during the time you were involved with TIN? 

5. Describe how working with your mentee influenced your science teaching. 

6. Describe how working with your mentee influenced your science knowledge. 

7. What insights in teaching science inquiry did you gain from working with your 

science teacher mentee? 

8. What factors of the online environment influenced the development of your 

relationship with your mentee? 

9. How did mentoring a new science teacher online influence your own approaches 

to teaching science inquiry? 

10. What role do you see online science teacher mentoring playing in the science 

education in the future? 

11. Describe your personal perceptions of how mentoring online influenced your 

attitudes towards teaching science or science inquiry. 

12. What recommendations do you have enhancing the experience of online 

mentoring for science teachers? 
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Yin (2003) identifies key aspects of conducting case study interviews in which he 

states, 

Thus, case study interviews require you to operate at two levels at the same 

time: satisfying the needs of your inquiry while simultaneously putting forth 

“friendly” and “non-threatening” questions in your open-ended interviews. 

I relied on this approach while conducing my interviews, and with my experience as a 

science teacher and mentor, I found conducting my interviews to be both “friendly” and 

“non-threatening”.  Since I identify myself as a science teacher and mentor in my value 

premise I also have limitations of bias within my research.  However, I followed these 

guideline posited by Yin (2003) and allowed a free flow to our conversation and in 

some interviews the participants spoke at length answering most of the questions within 

all three of my protocols.  When I had participants exceed answers to all my protocol 

questions I pursued their open line of information so as to extend my data sources. 

At the conclusion of each interview I recorded scratch notes of my interpretations of 

the participant’s answers to questions I posed during the course of each interview.  My 

scratch notes also consisted of recording all questions posed to a participant that was not 

specifically indentified within my interview protocols.  This provided me with more 

information to pursue a line of data that were available outside my original path of 

inquiry.  Within 24 hours I proceeded to write an initial interpretive narrative, where I 

would be able to create a rich interpretation of each participant and record his or her 

perceptions of mentoring.  These scratch and field notes became the kernel of narrative 

in which the cases were completed and are presented in chapter four. 
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Interviews of each participant occurred in both face-to-face and telephone 

discussions and were recorded using a Belkin TuneTalk® digital voice recorder and 

uploaded into iTunes® for conversion to mp3 file format.  Converting each digital 

interview recording to mp3 format eased the uploading of files into the transcription 

analysis software HyperRESEARCH®.  Transcriptions of each interview were 

verbatim, including pauses, verbal sounds, and explanations of non-verbal gestures.  All 

quotations used for analysis within this study identified each participant by pseudonym 

and myself as “Male Interviewer” (MI).   

Scratch notes and field notes 

While interviewing each science teacher mentor, and their mentees, I kept extensive 

scratch notes during the semi-formal interviews and while documenting many facets of 

the participant’s life experiences and stories.  Upon completion of each interview, and 

within 24 hours of it, I recorded field notes plus my perceptions and interpretations of 

the results of the conversation and interview itself.  In the process of recording field 

notes I endeavored to be as accurate as possible to record the context of the interview 

beginning initial interpretive narrative for each case within this investigation. 

Each source of data brought depth and generated a rich environment in which a 

narrative was written that identifies key aspects of how participating in the relationship 

with new/beginning teachers impacts the mentor’s perceptions, teaching practice and 

self-efficacy.  Analysis of multiple data sources was extensive, and provided a detailed 

story of a science teacher’s mentoring experience. 
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Gray literature documents 

Gray literature analysis included examination of documents created within the 

online programs of STEMMP and TIN as provided through forum discussion postings.  

All electronic postings made by participants were downloaded and analyzed within 

HyperRESEARCH® and coded using the same codes for all transcription analysis.  The 

number of electronic submissions to the discussion forums varied for each participant; 

therefore all posting submissions were used for analysis.  However, due to the 

ephemeral nature of electronic document survival, few documents were available for 

this study, no email communications were available that provided substantial 

discussion.  Discussion forum postings by participants varied considerably, with two of 

the five contributing more than three posts that discussed science education issues were 

available.  Those participants who contributed discussion forum postings that held 

significant communication concerning science education were analyzed using the same 

codes as interview transcript analysis, however those data were incidental for this study. 

Protection of Human Subjects 

Each participant was asked to sign a participation form in accordance with IRB 

protocols and identified via pseudonyms when transcriptions and interpretations of 

conversations are presented within the research paper.  All digital recordings were 

encrypted and stored on secured professional University servers with password-

protected access to encrypted files.  All files will be purged after the research study is 

concluded and the data deemed to be no longer needed for further study.   

My scratch notes and field notes remain within my secured personal files and all 

information that identifies participants will be secured and only I will be involved with 
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this specific study.  Files will be protected by password access to identifiable 

information.   

Lastly, participants were given access to research findings, discussions, and 

interpretations discussed within the research study.  I will include any addendums, 

points, or discussions each of the participants would like to include within the text of 

the research thesis. 

Validity, reliability & generalizability 

Within this study there are several mechanisms used to create accurate triangulation 

of collected data such as multiple subject interviews, gray literature analysis, and survey 

tools with Likert and open-ended survey responses.  Also, each transcript was read 

multiple times and all coding was repeated examined for accuracy to adherence to 

coding protocols.  However, since I am the sole investigator for this research 

dissertation, reliability due to inter-rater reliability is minimal.  Upon completion of data 

analysis and interpretation I provided the opportunity for participants to review the text 

and offer their own interpretations of my findings and I have included input as 

addendums and citations where appropriate within the text.  Through providing multiple 

avenues of triangulation and subject input, this study is attempting to maintain high 

construct validity (Merriam, 1998; Yin 2003).   

To address internal validity, this study explored patterns with each case and in 

comparisons of the multiple cases, within the bounded unit of science teacher mentors 

that mentored online.  By conducting a cross case analysis, I attempted to maintain high 

internal validity through thorough explanation building of observable patterns within 

the data, while exploring rival explanations and dissonant data as described by Yin 
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(2003).  By adhering to an interpretative and naturalistic approach for this investigation, 

I explored for dissonant data and attempted to further explore the direction in which the 

data led.  It was from uncovering data that did not fit within the initial theoretical 

framework of social constructivist nature of mentoring that led my analysis to 

investigate data within the realm of social cognitive learning and situated learning. 

Case study following an interpretative phenomenographic approach has significant 

generalizability for those readers sharing in lived experiences similar to the science 

teacher mentors I have investigated.  This case study does not seek to generalize to a 

population or formulate theories, but to fully explore and bring to light the phenomena 

of mentoring a new science teacher and how the mentors performing their crucial work 

perceive their experiences.  Therefore, this case study hopes to add to the knowledge 

base of the impacts mentoring has on the veteran science teachers who work with new 

teachers and provide valuable information for policy or practice in regard to other 

mentoring programs. 

Data Analysis 

Qualitative Analysis: Transcription analysis, Interpretation and Document Coding  

Analysis of each participant interview began within 24 hours of completing an 

interview in the recording of field notes.  Following protocols recommended by Patton 

(2002), I wrote a thorough narrative concerning my interpretations and impressions of 

the responses and discussion with each science teacher mentor.  Within each narrative, I 

explored patterns within the data in regard to the three main questions I explored in this 

study specifically: First, how mentoring impacts a mentor’s instructional practice.  

Second, how a mentor’s self-efficacy is impacted; and third, what differences can be 
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observed between mentoring online and face-to-face?  My initial perceptions and 

interpretations from my recorded field notes were then compared to a careful scrutiny of 

verbatim transcripts of each participant’s interviews as I tried to find patterns or 

dissonant data with the two sources.   Lastly, I sought to triangulate my initial 

perceptions by collecting evidence of electronic artifacts and discussion forum postings 

downloaded from the STEMMP and TIN websites.  These data were textual responses 

written by science teacher mentors in online discussion with their mentees.  I had hoped 

that by examining these data, I would have written records of mentors actively 

mentoring the new science teachers with whom they were working, and could therefore 

use this evidence as observational data.  However, I found that few discussion forum 

documents were available from each participant. Therefore, these data provided only 

cursory information for use in comparison with interview transcripts and my field notes.  

However, for two of the mentors, there were more artifacts than for others, and these 

gray literature documents were read through and systematically explored for evidence 

that were be used for comparison with interview transcripts. 

After I had completed my initial analysis and began developing a case description 

for each participant, following protocols put forth by Yin (2003) and Merriam (1998), I 

attempted to understand their lived experienced and to search for evidence that helped 

in understanding answers to my three main research questions.  It was from these 

developing case descriptions that I found information to complete a rich narrative were 

lacking and necessitated further interviews with each participant.  Follow-up interviews 

varied for the participants for this study since the conversations I had with each science 

teacher mentor took unique paths and provided unique information and data.  For some 



   61 

 

mentors. I needed more information on their perceptions of online mentoring; and, for 

others, I needed more demographic information or data regarding changes they 

perceived in their instructional practice. Each of these follow up interviews followed the 

same protocols of field notes, interpretive narrative, and systematic analysis of verbatim 

interview transcripts.   

As the next step in analysis for each case, I utilized protocols suggested by Yin 

(2003) to manipulate data into matrices to create data categories based on evident 

themes.  Three themes emerged from the data that were the foundation for creating the 

coding scheme used to specifically code all transcript data.  The main themes were 

“How mentors learn”, “What mentors learn, and “How mentors are influenced from 

mentoring”.  I identified three subcategories within the theme of “What mentors learn” 

which included: methods of teaching, lesson planning, and development of perceptions, 

which led to more specific categories for coding as identified in Table 3.2.  Within the 

theme of “How mentors learn”, I found subcategories such as direct and indirect 

learning.  In regard to how science teacher mentors are influenced by mentoring, I 

found three subcategories of the data: impacts on self-efficacy, impacts on pedagogical 

content knowledge (PCK), and, last, impacts on science content knowledge.  It is from 

the development of this matrix of themes emerging from the data that I was able to 

delineate specific codes that I used for systematic and extensive verbatim transcript 

coding.  In total, 54 codes were created within HyperRESEARCH® and used to code 

all transcript data.  As the verbatim transcript data emerged, some mentor responses did 

not fit with my initial coding framework.  For example, two different codes were 

created if the mentor reflected after observing the mentee teach, which is unique from if 
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the mentor reflected after observing the mentee respond to their statement.  In this 

example, reflection is reported after an observation, but what the science teacher mentor 

observed was unique to the situation and, therefore, required unique codes (see 

Appendix E).   

When interview responses did not meet any criteria within my coding framework, I 

examined for their relevance to the three questions guiding this study and judged 

whether they fit the definition of data or not. They were subsequently coded as 

“miscellaneous”  Transcript information that fit this category usually involved anecdotal 

conservation outside the purview of this study such as discussions of local weather, 

news, or personal topics of interests not directly involved with science education or 

mentoring. 

Transcript coding consisted of identifying key features within each interview that 

identify statements belonging to categories that differentiate concepts such as 

instruction, delivery, self-efficacy defining statements, and were classified within three 

main themes.  For this study there were three main categories that were identified prior 

to data collection for transcript coding: “What science teacher mentors learn”; “How 

science teacher mentors learn” and “How science teacher mentors are influenced” (see 

Tables 3.6-3.8).  It is within these categories that I created codes for data analysis. 



   63 

 

Table 3.6 What Science Teacher Mentors Learn 

Teaching Lessons Perceptions 

Instruction Activities Of mentee 

Rapport Labs investigations Of education 

Organization Inquiry  Of science 

Planning Presentations Of science education 

Safety  Of themselves 

 

These categories were created prior to conducting participant interviews.  Following 

each interview transcripts were read multiple times to begin interpretation of the data 

presented in transcript data.  With further analysis of interview transcripts new 

subcategories emerged for example science teacher mentors were discussing situations 

where they learned new information directly or indirectly from their mentees (see Table 

3.7).   
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Table 3.7 How Science Teacher Mentors Learn 

Directly Indirectly 
Given materials Reflected on past experiences 

Given ideas Problem solved for mentee 

Shown methods Problem solved with mentee 

Observe techniques Discussed new ideas/lessons with mentee 

Heard dialogue Listened, empathized and reflected, “If that were 

me what would I do…” 

Observed student responses Listened and assessed the mentee’s situation  

Practiced lessons themselves, 

mimic 

Interpreted how the mentee performed based on 

internalized criteria 

 Assessed themselves based on criteria used to 

assess their mentee 

 

Upon more detailed analysis of the transcript data new information and dissonant 

data emerged that required modifying or creating new specific codes.  Lastly, codes 

were created to identify more specific statements with transcript data that pertained to 

participants’ view of their self-efficacy (see Table 3.8).  This allowed for a total of 54 

codes in which I used for analysis of all data sources collected within this study.  
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Table 3.8 How Science Teacher Mentors Are Influenced Through Mentoring  

Content knowledge Pedagogical Content 
Knowledge (PCK) 

Self-efficacy 

Enhanced from dialogue 
with mentee about 
science/technology 
content 

Safety concerns  Positive or negative depending 
on their perceptions of how 
they performed as a mentor.  

Enhanced when assisting 
mentee find resources or 
information 

Use of inquiry expanded 
due to encouraging 
mentee.   

Positive or negative depending 
on their perceptions of how 
they performed as a science 
teacher. 

Enhanced when 
assessing for 
misconceptions of 
mentee’s content 
knowledge. 

Use of inquiry expanded 
due to modeling for 
mentee  

Enhanced from helping others 
be successful 

 Expanded professional 
network 

Enhanced sense of 
accomplishment 

 Professional/Collegial 
relationships expanded  

Identification of being a 
teacher leader  

 
 

 Increased personal 
relationships with other 
science teachers 

  Negative relationships with 
individuals  

 

Each transcript was analyzed within HyperRESEARCH® software by selecting specific 

text then categorizing the statements using these codes.  To identify a meaningful unit 

of data, statements were coded within the context of a complete statement during the 

interview.   In several instances a meaningful unit may have been a phrase, or sentence 

or complete paragraph within the transcript.  By recognizing larger tracts of transcript 

data within codes, there were instances where some data held multiple codes. For 

example if a participant made the following statement: 
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I don’t know if it was I did something wrong.  It was what else could I have 

done.  How – you know, could I have been more supportive? Could – I mean, I 

don’t think that him quitting in the long run was a bad choice for him or for the 

school.  I really think he could have maybe lasted the rest of the year.  You 

know, he quit at spring break. 

In this sample of data are several sentences that hold coding for multiple sub-codes, 

for example the statement about wondering if they “did something wrong” would be 

coded under negative self-efficacy.  The sentence concerning the questions of what 

“could have been done differently, or more supportive” I would code under reflection.  

However, the entire paragraph is about the participant’s perception of their mentee and 

carries significant weight since it is the complete context of the meaningful unit.  An 

example of sample coding techniques from a screen shot of the work within 

HyperRESEARCH is provided in Appendix F.  By storing all coding information 

within HyperRESEARCH®, all transcript data was available for analysis.  

An interpretation narrative of data was written to explore the detailed experiences of 

each science teacher mentor within this case study.  Each interpretive narration is 

presented in detail in chapter four, and cross case analysis is described in detail in 

chapter five.  Also, as I wrote each narrative, I examined key aspects directly relating to 

the three questions within this study, while relying on the theoretical perspectives of 

social cognitive learning and situated learning within a community of practice that 

guided my interpretations.  Since this investigation follows case study methodology, 

based on an interpretive foundation, the progress of data analysis is open and followed 

the direction in which participant responses and participation led.  Each narrative tells a 
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story of the main aspects of each science teacher mentor: first, who they are as teachers 

and mentors; second, their perceptions of mentoring online and face-to-face; and last, 

how they perceive they were influenced through their mentoring.  Synthesis of all data, 

as described in the narrative, attempted to weave each component of the life experiences 

together to show how mentors are influenced from their relationships with mentees. As 

Merriam (1998) described:  

The aim is to arrive at structural descriptions of an experience, the underlying 

and precipitating factors that account for what is being experienced…how did 

the experience of the phenomenon come to be what it is? (p.159) 

Also, this study delved into the perceived changes in mentor teaching practice and 

reflections on the development of their self-efficacy in regard to science teaching.  The 

interpretation compares quantitative survey data with qualitative open-ended responses, 

interview transcripts and field notes of participant observations, and Gray Literature 

exploring patterns to best explain answers to the research questions for this study.    

Gray Literature Analysis consisted of document analysis and identifying key aspects 

of mentoring program missions, goals, objectives, training procedures, expectations, 

and assignments among the school districts being investigated within this case study.  

Documents and text were also categorized and coded for key words that following the 

organization of codes in Figure 1 and relate directly to the specific questions 

investigated within this study.  Coded text was used in comparison with interview 

transcripts and mentor/mentee dialogue transcripts.  Comparison of coded documents 

and transcripts was analyzed to determine patterns, similarities, differences, or outlying 

information.   
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Cross case analysis 

Each science teacher mentor case was investigated and interpreted to create a rich 

narrative of the participants’ mentoring experience.  From each case I conducted, a 

comparison analysis explored patterns embedded within the group of mentors by first 

drawing on frequency of coded responses for calculating descriptive statistical 

evidence.  This involved second order calculation of coding percentages of pooled 

transcription data.  From this set of pooled tabulated data (see Appendix G) new themes 

were presented based exclusively on the percent frequency of specific coded data.  Four 

main categories could account for all pooled codes of mentor’s responses: Perceptions, 

Reflection, Self-Efficacy and Science Teaching Practice.  It is this secondary analysis of 

coding data that provided a rich framework and model in which I describe a generalized 

experience of science teacher mentoring, and utilized specific mentor quotes which held 

high coding frequency as representative data. 

I decided to focus my data analysis utilizing code frequencies generated from the 

statistical tools within the software HyperRESEARCH®.  Frequency counts and 

tabulations consisted of calculating the number of instances data was coded within 

transcripts uploaded into the software.  In order to provide consistency for analysis data 

frequency data was chosen for all comparisons.  However, by focusing on frequency 

data, data concerning the duration a participant spoke about a topic within the coding 

sequence was not used for cross case analysis.  

I endeavored to derive more meaning and insight for the frequency data by 

conducting a systematic interpretation of pooled code frequencies by creating a concept 

map to represent the phenomenon of science teacher mentoring.  The concept map 
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attempts to model how science teacher mentors perceptions, reflections, self-efficacy 

and teaching practice are influenced through the experience of mentoring.  Also, the 

concept diagrams the synergistic nature of the mentoring relationship and how 

perceptions of the mentors are both influenced and influence their actions. 

Lastly, to examine the similarities and differences among the mentors themselves, I 

created frequency tables of the top five codes from each mentor and conducted side-by-

side comparison analysis.  Information was derived through this analysis technique on 

any similarities or differences among the mentors; however, no new patterns emerged 

that assisted understanding of the lived experience of mentoring a new science teacher.  

Therefore, this information is discussed anecdotally, but does not represent a significant 

contribution of information within the theoretical framework of this study, nor does it 

provide significant answers to the questions being investigated. 

Three other sources of data were utilized to provide triangulation to the coding 

frequency analysis, which provides the bulk of the data for this study.  These data 

included online survey results analysis, gray literature of online documents and 

artifacts, and transcription coding analysis of mentee interviews.  From the online 

survey data, I conducted descriptive statistical analysis on Likert responses; however, 

the sample size is small and therefore did not present statistically significant results or 

correlations.  Never the less, the online survey did provide information in the form of 

open-ended response data and I conducted coding analysis for all responses.   I again 

found the results of these frequencies to be inconsequential, and, therefore, this data will 

again be used in a cursory manner to provide a possible source of dissonant data.  

Finally, I conducted coding analysis on all mentee verbatim transcriptions based on the 
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same codes I used from the mentors and found that during the course of the interviews, 

the mentees preferred to talk about themselves and not the mentors I was intending 

them to discuss.  The sample group of mentees is small and several individuals were 

unresponsive to participating in this study.  In analysis of mentee coding I found that 

much of the transcript did not pertain to their science teacher mentors, and, as a result, 

many of their responses are outside the purview of this study and few quotes were used 

for triangulation. 

Limitations 

Within this study, there are numerous limitations that have direct effects in data 

collection and interpretation through case study methodology.  It is important to 

consider each area of limitation carefully to determine how factors within data 

collection methods, results analysis, and personal value premises and operating 

assumptions can lead to provide either accurate and valuable information, or risk the 

promotion of misinformation through unbalanced investigation and interpretation of 

results. 

Limitations due to utilizing case study research design 

The results of case study research can be invaluable in the information created from 

a very focused examination of a specific bounded unit, but the breadth of applicability 

of this information is limited (Yin, 2003).  Utilizing secondary science teacher mentors 

from only two specific programs as a bounded unit reduces the generalizability of 

information created from the focused study of this group.  The results from this study 

are limited by those other specialized populations that share similarities; for example, 
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science teacher mentors of Wisconsin school districts, or all science teacher mentors 

participating in a nationally promoted online program. 

A researcher conducting case study research also must always consider his or her 

personal value premise and operating assumptions when exploring how he or she plans 

to conduct the investigation, the interpretation of the results of this data collection, and 

the narrative written to portray the story the research has unearthed (Stake, 1995).  In 

this study I must identify myself as a veteran science teacher having participated in 

mentoring.  My personal value premise creates bias, which in turn has an effect in how 

research within this study is conducted and influences the focus of my inquiry narrative 

and conclusions. 

Limitations due to data collection methods 

Since case study research follows a mixed methods approach, several factors 

influence the accuracy of data collection.  There are multiple methods of collecting data 

within this specific case study, and each technique carries the risk of mismeasurement 

(Bamberger, 2000; Strauss & Corbin, 1998). For example, surveys composed of Likert 

scales and open-ended responses have several noticeable limitations such as 

respondents not being a randomized sample since they belong to a group of individuals 

interested in this topic. Therefore, they are more likely to answer questions that can 

create a bias in survey results (Mertens, 1998).  Also, Likert scales are subjective and 

ordinal data and not true interval data.  As a result, when a respondent chooses a 4, on a 

scale of 1 to 4, their answer is different from another respondent’s choice of a 2, but this 

choice does not mean it holds twice the value of a 2 (Howell, 2007).  Open-ended 

survey responses are subject to limitations due to the time and interest a participant puts 
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into his or her answer.  Written responses were subject to misspelling, poor grammar, or 

modern texting language, all of which directly affects the accuracy of the interpretation 

of their responses (Cohen et al., 2003; Patton, 2002; Yin, 2003). 

Interviews are necessary for understanding the subjective nature of survey results, 

but again limitations occur when interviews consist of participant volunteers.  

Volunteers are not a true random sample of the population and therefore this may create 

polarized perception bias towards those individuals interested in sharing strong opinions 

one way or another (Cohen et al., 2003; Merriam, 1998; Mertens, 1998; Patton, 2002).  

Randomized sampling for interviews would provide more accurate distribution of 

experience among the sample of Minnesota science teachers and with unlimited time 

would be a preferred method of data collection.  Interviews also were recorded digitally; 

however hand recording of interview responses, in the case of scratch and field notes, is 

also an important method of data collection and can influence the validity of the 

transcription analysis (Fry, 2008; Yin, 2003).   

Lastly, availability and acquisition of Gray Literature limited the amount of 

information provided by participants and therefore caused a specific constraint on 

collecting information that could have been important for interpreting the experience of 

science teacher mentors (Fry, 2008; Stake, 1995; Yin, 2003).    

Limitations due to analytical methods 

Analysis of collected data had several limitations due to both statistical controls and 

personal bias in qualitative interpretations.  I must identify myself within my personal 

value premises as a science teacher and mentor who have participated in both face-to-

face and online mentoring of both new and beginning science teachers.  Therefore, my 
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direct involvement in science teacher mentoring has a significant influence on my 

perceptions, interpretations and directions or inquiry within which I conducted research 

for this study.  As discussed in the earlier section, in regard to transcript analysis, 

coding and interpretation of responses are directly influenced by researcher bias.  In 

completing a thorough case study, the researcher, as the investigative tool, must select 

the most important components of the data to interpret, creating a bias not only of what 

is chosen to be discussed, but also what information is culled from the final narrative 

(Merriam, 1998;Yin, 2003).  Also, as I discussed earlier in this chapter, what analysis is 

not presented within this paper also creates bias as in the case of choosing to focus on 

frequency data over duration for transcript data analysis. 

In conclusion, from my experience as a science teacher and mentor, the lens through 

which I collect and analyze data is honed by years of experience within this specific 

field of education and interaction at both the personal and professional level with the 

science education community.  It is through my life and career experience that I am a 

fully embedded member within this professional community which provides me an 

excellent opportunity to collect careful inside information, but may also be a significant 

limitation in that I am biased by this extensive participation. 
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CHAPTER FOUR 

People seldom improve when they have no other model but themselves to copy. 

– Oliver Goldsmith 

Findings: Presentation of Individual Cases 

In the following pages I present complete narratives of individual cases for five 

science teacher mentors that participated in this study.  In this chapter I will refrain from 

any analysis or cross case comparison, so as to provide a detailed story of their 

perceptions of the experience of mentoring new science teachers.  It is from giving each 

mentor the opportunity to share their stories that I hope to provide a deep narrative 

where we may discover the impacts of mentoring at the cross roads of communicating 

face-to-face and online. 

Since each science teacher mentor case is the foundation for this study, this chapter 

explores individual mentoring experiences through a similar format for each narrative.  

Each case will be composed of four sections: a) Who they are as a science teacher 

mentor, b) how mentoring has influenced their instructional practice, c) their self-

efficacy as a science teacher mentor and d) their perceptions of mentoring a new science 

teacher face-to-face and online.  Interestingly, during each interview the mentor’s 

would frequently shift their discussion between their perceptions of mentoring online to 

face-to-face and back again.  In many instances when I would try to isolate their 

perceptions of one form of mentoring or the other, they would interchange the two 

freely.  It is therefore difficult to dissociate the two forms equally within the narrative 

since the mentors themselves so frequently interweave their experiences of mentoring.  

I therefore ask for patience in which you, as reader, venture into the word of someone 
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else’s life experience as they participate in two worlds at once.  It is in their stories, 

where we learn how these mentors can carry distinct perceptions of either world of 

mentoring simultaneously, while holding them both at cognitive equilibrium.   

Individual cases 

Heather 

“ I mean, the situations we’re putting some people in without the support system that 

they need, … no wonder teachers quit.” 

I first interviewed Heather about her experience as a science teacher mentor for the 

online mentoring programs of STEMMP & TIN, at a restaurant over in St. Paul, MN.  

Heather agreed to participate in this research and to be interviewed on more than one 

occasion, which required telephone and email communications.  Her interview lasted 

approximately 60-70 minutes and followed an informal approach that allowed for a 

natural flow to our conversation. 

Who Heather is as a science teacher mentor  

Heather is currently teaching physical science at a rural high school in the upper 

Midwest. Heather began her teaching career; in the same city she is currently employed, 

working at a small college for 15 years in a research lab and as a part-time teaching 

assistant for undergraduate courses in biology and chemistry.  Heather made the switch 

to teaching high school when she wanted a more stable job and income.  Since her 

career switch, she has been teaching at high school for over 15 years and is not looking 

to retire anytime soon.  She teaches 9th grade physical science and chemistry for juniors.  

She prefers working with the juniors, because she sees them as more focused on doing 
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their work, while 9th graders are still “kids, more interested in fooling around than doing 

their assignment.”  Heather has a strong laboratory science experience and relies on this 

background knowledge and approach in her teaching.   

As a teacher, Heather believes in keeping things well organized, having specific 

goals for students to learn and for them to know why they are studying these topics.  

She believes by having all of these components outlined for the students, is key for 

effective science teaching.  For Heather teaching science is about being efficient, and 

that students learn better when they know the steps and purposes needed to complete 

their work. 

Okay.  This is what …(hands opening up) this is why we’re doing this.  This is 

what I want you to have from it.  Like, I felt like before like I knew what I 

wanted them to have [science content], but now I would say, okay, this is why 

we’re doing it.  You know, you might seem … this might seem like ‘why on 

earth are we learning about … da ta da ta da?’ (hand gesture tapping on table), 

you know, polyatomic ions and quantum numbers, and ‘I don’t see any purpose 

in this.’  Polyatomic ions.  And you know, in stuff and, you know, I would say, 

“okay, this is where we’re going with it.  I’m trying to give you the big picture.  

This is my goal for you.” 

MI:  How did the kids respond? 

Heather: They responded very positively with that.  You know, and I think 

the more explicit you are in what you want them to know and what they’re 

going to be tested on – the better they respond.  I mean, it – it’s like giving them 
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clear directions.  If – you know, if it’s outlined – so – so, they know exactly 

what they have to do, they usually do a really good job with it.  

MI:  And how does that affect your teaching? 

Heather: It makes it easier.  (Laughter)  It’s like, okay.   Yeah.  I mean, but 

I, um, yeah, they’re less frustrated, you know. 

By explicitly stating what she wanted students to learn and how the topics fit into 

the curriculum or “life” Heather believed she was teaching in the best interests of the 

students, and most effectively.  For Heather, it is her reliance on her life experience as 

both research scientist and educator that she sees the need to teach her students to be 

successful through efficient studying of science content.  With this glimpse of Heather 

as a science teacher we can begin to decipher what foundations she works from when 

helping new teachers learn to teach science, and where she may draw her ideas on 

teaching.   

I regard to her science teaching practice, Heather uses a more traditional and 

didactic approach.  She believes in using lab investigation, but mostly to reinforce 

concepts studied within the state mandated science curriculum.  Her teaching is 

systematic and linear, focusing on covering content and helping students prepare to 

exams and future courses in science.  When I asked questions about teaching inquiry or 

having students participate in group projects or inquiry investigations, she thought for a 

moment then replied,  

 I’m trying to remember.  It was an acid-based experiment.  It was the red 

cabbage…. 

MI: The pH red cabbage lab? 
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Heather: Yah, you know, and I’ve always done it where they’re working at 

lab tables and they bring things over and do it right there.  It’s worked really 

well doing that, but I thought especially that groups of kids that needs to move 

and – and make it into stations.   

So for Heather, modifying current labs, and trying to make hands-on activities are her 

perceptions of inquiry instruction.  Allowing students to explore and design their own 

experiments to answer their own questions falls outside her comfort zone of efficient 

instruction. 

When Heather first started teaching high school, she was assigned a district mentor 

but that person did little more than tell her at the beginning of the school year to contact 

him if she needed anything.  To alleviate the sense of isolation and reduce the stress of 

her first year teaching, Heather partnered up with another teacher who worked in the 

same area and the same subject.  When Heather began teaching she earned her license 

by being both a new teacher and student teaching at the same time, through an 

alternative licensure tract. 

So I was on a variance and officially I did my student teaching while I had my 

own classroom, and my supervising teacher was teaching in a different room in 

a different part of the building at the same time I was.  So there wasn’t a lot of 

coaching.  And I had an official mentor, and we never met … or met and 

discussed things.  But, … I had an unofficial mentor who …  I mean, she came 

in the same year I did, but she was a very experienced teacher. Um, you know, 

really outstanding teacher.  And, I mean, if she hadn’t of been there I probably 

would have quit. 
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This life experience is important for Heather because it forms the framework of how she 

works with new teachers.  Heather’s mentoring is focused on providing a better first 

year experience than she had, and she has decided that in order to do this she steps 

forward to work with new science teachers in both face-to-face and online programs.   

Heather describes herself as new to mentoring and not worked with many new 

teachers, having mentored only a few individuals.  Heather is quiet and organized and 

prefers similar characteristics with her mentees and feels the closest with teachers who 

share her need for organization and schedules.  She is also most comfortable working 

with new teachers and likes to share ideas and lessons with people who are teaching in 

similar subject areas and school cultures.  Heather has worked with both face-to-face 

mentoring and online, but she prefers to observe her mentees and tries to incorporate 

this into her relationships with them if she can.  Heather spoke frequently about 

observation and thinks it’s the most effective way for her to understand what she needs 

to do to help a mentee teacher improve their teaching.   

 I mentored a teacher, um, not in my district, but, um, where I met with her and 

had to go observe her teaching in her school district.  I can’t remember if it was 

part of that program (STEMMP or TIN) or a separate thing, but, um, you know, 

I did meet with her a couple of times and, you know, we talked about planning, 

lessons and, you know, how to decide what’s the objective of what you wanted 

to teach because her big thing was she had, you know, six resources, and she’s 

trying to put them all in and just kind of helping her sort through things. 

Heather uses indirect language and demonstration to try and influence changes in 

her mentees, but she struggled with one veteran teacher who came to their district and 
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was required to be her mentee.  As our conversations progressed, Heather spoke more 

freely about her perception of mentoring new teachers; she shared one story that 

happened last year when she was assigned a mentee who at a different school and this 

was a difficult situation for most of year.  This had been a contentious situation due to 

the fact that several factors caused them to be unrelated, such as: subject area, gender, 

age, experience, and geographic social culture since this teacher came from another 

state.  Heather described this difficulty,  

Heather: And so it – he’d say, “You know, I was one of the best teachers 

in Montana.  I don’t need your help.”  And his philosophy was very different 

from ours at my school.  We like to do a lot of hands-on activities, but you can’t 

have kids just sit there for 90 minutes working their problems and doing 

lectures.  And so he’s not student-centered. 

MI: So how did he respond when you tried to maybe guide him a little bit 

towards trying to do some more student-centered stuff? 

Heather: Well, that – you know, I would talk about it, oh, you’re at this 

point.  You know, I do a lab on this, and he would act interested and even I 

brought over all the materials for doing the lab and get it all set up.  And then he 

wouldn’t get to it, and it was frustrating in two ways.  One, my daughter was in 

his class.  (Laughs)  You know, and the other was I sometimes felt like I was 

making efforts and just banging my head against the wall. 

Over the past 5 years Heather has mentored a few teachers informally and more 

formally both in-person and online.  The informal mentoring was happenstance of the 

situation and she just helped out the other teachers.  In each of the formal mentoring 
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situations Heather volunteers to be a new teacher’s official mentor.  Heather had 

become involved with mentoring new teachers face-to-face from requests by the 

administration to participate in her school district’s official mentoring program.  In 

regard to mentoring online Heather was less specific with her involvement and how her 

participation began.  In our conversation about mentoring her perceptions easily floated 

from one mentoring environment to the other.   

How mentoring has influenced Heather’s instructional practice 

Heather had difficulty in describing her perceptions of how mentoring may have 

influenced her teaching practice.  Her responses to interview questions were often 

abrupt and she frequently would hesitate, or stop in mid sentence, and sometime just 

shrug her shoulders in regard to trying to explain how working with new teachers 

helped her.  She did say that mentoring helped her “immensely”, but she struggled with 

providing examples of what these “immense” benefits were.  However, when she would 

describe instances when she received new ideas for teaching science when she was 

working with her mentees, Heather described, 

Um, it – it [mentoring] worked really well for me.  I mean, I – you know, I think 

she felt really comfortable just, you know, sending me a question, like, do you 

have any resources for this.  And, you know, it – she could stop in and see my 

lab and I could say, okay, when I teach physics these are things that I use, and, 

you know, this is a simple demo that you can do…to kind of engage your 

students.  Um, we could sit down side by side and work and I could talk about, 

okay, when I do this kind of lesson, you know, this is how I do it.  Um, and so it 

– it actually worked – I thought that one worked really well. 
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MI: Nice.  Did you feel like it was a two-way street? 

Heather: Well, yeah, it – you know, I thought very much so, you know, 

because when you go and you see somebody else’s lab and you see some of 

their ideas… Oh, and I – I hadn’t thought about doing it that way. 

In this example Heather describes an instance when she thinks she’s receiving a benefit 

from her mentee, however it appears the impacts is more from her reflections of an 

observation rather than the dialogue.  Therefore for Heather, observing her mentees and 

reflection on what they do or say when teaching provides one of benefits she perceives 

from her work with her mentees. 

Heather would refer to labs, lab safety, and dealing with science equipment and 

materials when asked about how science education had unique characteristics compared 

to other fields of education.  When I asked Heather if her ideas on how to teach inquiry 

or science investigation were impacted through mentoring she could not think of any 

specific examples of how mentoring may have benefitted her teaching of inquiry.  But 

she did provide an example of a lab she received from a mentee that she considers 

guided inquiry.   Heather feels that the lab is useful and she looks forward to teaching 

the lab investigation. 

And so, um –so I’ve worked with him already informally on physical science.  

And because he was in my PLC I observed him a couple times.  And he is very 

responsive.  And he’s a lot different personality.  Um, but energetic and 

hardworking and, you know, his Just sharing ideas because he does have a lot of 

good ideas, and he has taken some of the lab activities that I did and presented 
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them differently. Um, well, he [mentee] took a lab that – you know and kind of 

made it into stations and I had never done it that way. 

MI: Oh, what – what kind of lab was that? 

Heather: Um, I’m trying to remember.  It was an acid-based experiment.  

Um, and he was working with our ninth-grade academy students.  Okay.  So, I 

mean, a little bit more challenging group.  And I thought it worked really well. 

MI: Wow.  Yeah, I mean, that’s basically directed inquiry right there. 

Heather: Yeah. 

MI: So what do you think, you gonna give it a try? 

Heather: I think – I think I am gonna give it a try. 

In regard to science teacher mentoring Heather would mostly talk about what they 

did and how she tried to focus on a specific problem or situation and that would help the 

new teacher, either in teaching of a specific lesson or complete a required activity for 

the mentoring program.  Since participating in mentoring was detail and task oriented 

for Heather, it appears that learning from the experience was more vicarious through 

observation of her mentees reflecting on what she liked that they did, or what she 

perceived not to do while teaching science.  She shared one example of her observations 

of mentee writing on the board when teaching, when I asked what new ideas she learned 

from her mentees. 

Heather: Um, the first thing that comes to mind is, you know, it – it made 

me think about when she was writing on the board she kind of wrote all over the 

place.  And so I’m like do I ever do that?  You know, ‘cause I (Laugh) – I try to 

go systematically, but – 
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MI:  Like an outline or something? 

Heather: Well, I mean, just if you’re – you know, if you’re taking notes or 

something, you know, and you’re putting things up on the board. 

MI:  Right. 

Heather: She would write like one equation here and then go over two 

boards and write something else there.  I mean, and kind of like, you know, 

talking and I thought, “Wow, that’s hard for kids to follow. And you know, I 

hope that I don’t spread myself out like that.”  So, like, observing, you know, 

and it made me conscious of, okay, you gotta keep it organized because it if this 

is their notes or what they’re writing their notes –you know, they have to be able 

to look back, and it needs to be useful for them [the students]. 

This observation and reflection after their conversation was an anecdotal story of how 

Heather learned vicariously how not to teach, for example not writing randomly on the 

white board.  Heather could not articulate this idea of social cognitive learning, but her 

reflection and self-perception changed her approach to teaching, granted a small 

activity, but to her it was important. 

Heather also talked more about how to become more student-centered in her 

teaching and how to get kids working together and actively in learning science instead 

of passively sitting in their desks listening to lectures.  Heather has taken ideas she’s 

learned from observing her mentees and reflected on how she teaches the same topics 

that involve inquiry.  These reflections help her make changes to how she approaches 

teaching certain topics such as guided inquiry. 
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We did the talk about inquiry in some of the discussions.  Um, and I’ve had 

varied, um, success with different inquiry things that I had tried.  And so it – I 

would say I moved a little bit more towards directed inquiry rather than –so– 

open.  And I felt that was a lot more successful. 

Heather’s self-efficacy as a teacher and mentor 

In my interview of Heather she was guarded in her responses about how she felt 

about mentoring.  She struggled with openly describing instances that would identify 

her perceptions of self-efficacy.  When I would ask questions of how she felt, her 

responses were often singular such as “good” or “ok”.  Heather prefers more to listen, 

observe and reflect and then assess what she perceives as needed for changing her 

teaching or influencing the teaching of her mentee.  She likes to build a relationship 

with her mentees so that the there can be give & take, however she tends to share ideas 

more than learn from her mentees.  When I asked her about how she sees herself 

sharing ideas with her mentees she explained it this way with one mentee she as 

working with, 

Heather: You know, it – it’s hard to say just from that that – I mean, he 

seemed open with sharing ideas and talking about what he was doing, and, um 

so, and I guess, you know, I see it if you’re the – the brand new teacher you 

don’t have as many ideas necessarily to share as somebody that has been there 

10 or 15 or 20 years. 

MI: Right.  So where do you think teachers get their ideas from? 

Heather: I mean, we share ideas all the time, you know.  (Laughter)  If it’s 

not begged, borrowed or stolen, you know. 
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However, since Heather relies more on observation, listening and reflecting her 

learning from mentoring appears more socially cognitive in nature, but her actions come 

more from traditional mentoring where the development of her perceptions plays a 

larger role in impacting her practices.  Heather displays more positive self-efficacy 

when she perceives congruity with her mentees and they can connect personally. 

I actually think it’s kind of important you know when you’re doing this to have 

a match.  I mean, like, when it you should have kind of well, at least subject 

area.  I mean, and that preferably – and there’s – and it could even mean not 

subject area but like school setting. 

MI:  You mean like high school or something else? 

Heather: Well, like I felt like I’m not comfortable in this ALC. You know, 

the way I would solve discipline problems is different than the way she could 

solve discipline problems and like maybe it would have been better for her to 

deal with a science teacher that was in an ALC setting that was available, or at 

least have as close a match, yes. 

Heather also perceives significant benefits from mentoring new science teachers.  

For example she described how she has received materials, demonstrations, delivery 

techniques and more.  She also explained how reflecting back on what she observed 

from her mentee was the most effective way she could both help the new teacher and 

learn from them as well.  For example Heather explained how her mentee worked with 

her students and how she gained new insights with how to teach students.  

You know, and, um, and I liked her relationship with the – with the students 

and, um… she walked a lot around the classroom, um, you know, just, you 
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know, she did it – a couple example problems and then I would watch – she 

would, um, just check a couple of answers here and there and then help them or 

say, oh, could you show this person – you know, you got it right.  Could you 

show them, um,  … how to work on this part of it? 

MI:  So do you find that that was something that you brought back to 

your own teaching? 

Heather: Um, yeah, I guess I already did a fair amount of that, but I used it 

just maybe a little bit differently in that I hadn’t really used students to say, 

okay, great.  You got this.  Can you explain it them while I check the rest of 

these.  And, um, I guess that would be one thing that I – I did bring back from 

her. 

Heather does not hold strong opinions about science education and believes more in 

a traditional approach to teaching, similar to the way she was taught growing up.  Her 

reserved nature provides more of a guide approach to mentoring a new teacher and 

enjoys being a sounding board for their ideas and experiences in the classroom.  

However, it is from this quiet, collegial relationship which she holds with her mentees 

that Heather gains new ideas for her own teaching and builds upon her perceptions of 

her own teaching.  By emphasizing reflection on what her mentees are going through 

and working to help them solve problems or share ideas, she changes her teaching and 

perceptions of her own teaching as she describes, 

We started having some discussions about, okay, this is how math presents 

factors.  This is how physics presents factors.  The equations look different, and 

– you know just those kind of discussions.  Then all the sudden we’re saying, 
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like, no wonder students – you know? why can’t they remember what they 

learned in math when they come to physics? But you know it looks different.  

And how can we make it so it’s more similar?  How can we teach it so it’s more 

similar?  How can we teach it in a more common way? In the – you know, get a 

little bit more cross-curricular or something.  So we’d talk it over like that… you 

know. 

Heather worked to reach others and support them, relying on indirect communication 

for example making suggestions of what she does in class or modeling instruction to 

encourage her mentees to modify their teaching.  She struggled when I asked her how 

she conducted her mentoring or what she perceived as her role as mentor.  Again she 

would approach explaining her self-perceptions anecdotally, as she describes how she 

worked to help a new teacher be more student-centered,  

 I’m trying to remember what it was called.  Um, actually I – I did the TIN.  I 

did meet with her a couple of times and, you know, we talked about planning, 

lessons and, you know, how to decide what’s the objective of what you wanted 

to teach because her big thing was she had, you know, six resources, and she’s 

trying to put them all in and just kind of helping her sort through things. 

MI: So did you meet – was she far away?  Did you have to drive a ways to? 

Heather: Yeah, maybe about 40 miles.  I mean, you know, I think she felt 

really comfortable just, you know, sending me a question, like, “Do you have 

any resources for this?”  And, you know, it was she could stop in and see my lab 

and I could say, okay, when I teach physics these are things that I use, and, you 

know, this is a simple demo that you can do to kind of engage your students. 
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MI: Right.  Right. 

Heather: Um, we could sit down side by side and work and I could talk 

about, okay, when I do this kind of lesson, you know, this is how I do it.  Um, 

and so it – it actually worked – I thought that one [mentoring relationship] 

worked really well. 

Heather’s perceptions of mentoring both face-to-face and online 

For Heather the experience of mentoring a new science teacher varied depending 

upon the person she worked with, for example the subject area the new teacher was 

teaching or the type of school or classroom the new teacher worked within.  Heather 

appears orderly and focused on the proper sequence of things to be successful.  For her 

the most difficult situations to work with were a mentee that taught in an Alternative 

Learning Center (ALC) and Heather was very unfamiliar with teaching in this 

environment and so she felt uncomfortable with helping the new teacher.  Therefore, 

when the mentoring program was less structured or outside her comfort zone, she 

became hesitant in her working with the new teachers, as she described previously with 

her mentee at the Alternative Learning Center (ALC). 

Heather: Right.  And I actually think it’s kind of important you know 

when you’re doing this to have a match.  I mean, like, when it – you should have 

kind of –  

MI: Do you mean subject area or do you mean personally or? 

Heather: Well, at least subject area.  I mean, and that preferably – and 

there’s – and it could even mean not subject area but like school setting. 

MI: Mm.  You mean like high school or … ? 
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Heather: Well, like I felt – I’m not comfortable in this ALC.  You know, 

the way I would solve discipline problems is different than the way she could 

solve discipline problems.  And like maybe it would have been better for her to 

work with a science teacher that was in an ALC setting that was available.  Or at 

least have as close a match as possible next time. 

Heather is detail oriented, and as a science teacher mentor she needed to have the 

structure of the specific activities, objectives and goals she was required to complete 

with her mentee.  She liked having specific duties for both the mentors and mentees and 

specific assignments the two had to work on.  This follows her need for orderliness and 

linear perceptions of what is most important for successful work in mentoring a new 

teacher or for teaching science lessons.  When she had several mentees she was working 

with online, Heather struggled with the logistics of completing specific tasks outlined in 

the programs goals.  In situations like these, Heather would focus on tasks that created 

stress for her, and influenced her perceptions of mentoring online. 

Heather: And it – and you know, I think – and that was kind of the big 

difference for me is I thought three was too many. 

MI: Sure.  Sure.  That’s understandable.  I mean, it’s …  it’s hard when 

you’re dealing with relationships. 

Heather: Yeah.  You know, and it’s – you know, just trying to fit all the 

requirements in.  And I mean, I think they were kind of feeling like that, too, 

that it was hard to get all the requirements in and make it a useful thing for them. 

In this situation Heather spoke of her duties to the program and how she could make 

them meaningful for her mentees, and appeared to struggle with her focus on 
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completing tasks over the need to work on building relationships.  For Heather the 

stress of meeting specific goals was stressful than the relationships she had with the 

three new teachers. 

The relationships Heather developed with her mentees varied depending on the 

people she worked with, and she suggested that the more closely the two teachers are to 

each other in what they teach, or how they teach and where they teach; therefore the 

more effective the mentoring relationship. Heather also described how working with her 

mentees online also varied due to not knowing the context her mentees were working 

in.  Talking over the Internet in TIN helped her connect with her mentees, but she 

struggled with the technology and software.   She wasn’t sure if it was the technology or 

her relationship that sometimes impacted the ability to work with the new teachers. 

So and they have, you know, like the – for me it was more difficult not ever 

meeting these people.  It – I thought it was more difficult, you know, because I – 

I judge a lot by reactions and when you meet people how – I just feel like you 

can find out a lot about how they’re reacting to you and how they’re taking your 

ideas. 

MI: So did it help having – to be able to even talk to a person instead of like 

the first year which was all instant messaging and kind of chat room stuff. 

PFH: I did like the ability to talk with them.  

MI: Did – did you – because I know some people had the option to do video 

chatting.  Did you try that all? 

Heather: Um, we didn’t do – I initially bought the thing so we could have 

done video chatting, but none of my mentees had the ability … to do it, and so, 
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um, we just used the microphones.  And a couple of times we had trouble with 

the microphones, and so we’d even end up talking on cell phones.  

Heather, found that email was the most effective means for working with a mentees 

online.  She liked having the time to reflect on what the mentee has written so she could 

provide the best answer or best materials.  Heather is not completely comfortable with 

technology and using some of the newer forms such as voice over Internet 

communication or Moodle® forums where more difficult.  She liked instant messaging, 

but found it difficult to follow the dialogue when too many people were trying to 

communicate, such as more than 4 people. 

Heather, as a science teacher mentor, relied on her perceptions of her own ideas 

about how science should be taught as a foundation for working with new teachers.  She 

works to reduce her mentee’s feelings of isolation by showing them how she teaches 

and inviting them to follow, as she described above.  It is from her position within the 

community of science teacher practice that Heather reaches out, although using an 

indirect communication approach, and assists new teachers to navigate their entrance 

into science teaching.  Heather learns some new ideas of science teaching, however 

these techniques are more modifications of her preferred instruction, such as changing 

how she writes on the board or changing a demonstration into a laboratory 

investigation.   Consequently, Heather resides within a sphere more focused on the 

continuance of accepted methods of teaching at her school and encourages her mentee 

follow suit. 
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Kerry 

 “ It's that structured place and time to do that thinking beyond the immediate.” 

Who Kerry is as a science teacher mentor 

I interviewed Kerry at her home in a large Midwestern city and she agreed to 

participate with this study and for further interviews.  Our conversations lasted 

approximately 50-60 minutes and followed a natural flow of discussion of mentoring of 

new or beginning science teachers and her perceptions of working with these mentees 

both face-to-face and online.  She discussed her ideas on how she performed as a 

mentor and a teacher and how working with new teachers may have influenced her 

teaching and perceptions of science teaching.  Kerry began teaching over 10 years ago 

and has taught at the same suburban high school since she obtained her license.  She has 

taught astronomy, chemistry, environmental science, physics and 9th grade physical 

science.   

When Kerry was asked to discuss her ideas on aspects of teaching science makes it 

unique in the field of education, she posited to key points: safety and dealing with the 

“stuff and inventory”.  In regard to her meaning of “stuff”, Kerry specified the 

equipment and materials necessary for scientific investigation & inquiry.  She sees 

herself as student-centered in her teaching and likes to keep students active in hands-on 

activities and inquiry.  When I asked Kerry what she thinks about using inquiry when 

she teaches she replied, “I like it”, so I asked her to clarify how she liked it,  

Yeah.  Mm-hmm.  I just do.  (Taps on table)  I like that the kids like it, so I like 

it.  I mean, it’s not – it’s difficult for me because it’s not how I learned.  You 



   94 

 

know, growing up it’s not how I learned science.  It’s probably not how I 

currently am a student, you know.  But I – I see the value in it because the kids 

get more involved and the kids seem to enjoy class.  And while enjoyment isn’t 

the be-all end-al when they enjoy it they actually do stuff.  So, yeah, there you 

go. 

Kerry sees a distinct difference in how teaching through inquiry is not how she learned 

or currently learns, but she values how engaging inquiry is for students.  She believes 

that engagement is important for students learning, but there is also the importance of 

safety.   

For Kerry one of the main differences that separates science as unique as a content 

area in the importance of safety in regard to student engagement in inquiry and 

investigations.  She sees that dealing with safety is key to teaching science where 

students are active in conducting lab investigations.  Kerry described her perceptions of 

teaching science safely this way, 

I mean, there’s just that whole level of stuff, um, of course, as well there’s a 

whole level of safety with science… that is, um, not to rip on my training, but, 

you know, of course we talked about safety in my training, but talking about it 

and really doing it and, um, really doing it with 30 kids… is very, very different, 

you know, and especially in chemistry. I mean, people assume that you know 

what happens when you mix this and this together (uses hand gestures to 

demonstrate pouring one liquid into another using test tubes).  I have no idea 

(laughter) what happens when you mix this and this together, you know.  Nor do 
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I really have, you know, an idea of what do you do when a child mixes this and 

this together and then gets it on their head, you know.  I don’t know. 

Safety is a concern for her and the needs of the students.  She believes in using 

inquiry and investigation, however Kerry believes for a new teacher it may be better to 

learn how to teach more “cook book” labs first before venturing into the unknown of 

teaching inquiry.  This again refers back to her sense that safety needs to be first and a 

new teacher has to learn how to safely teach lab investigations before teaching the more 

complex and variable inquiry labs.  When Kerry works with new teachers one thing she 

makes sure to help them understand is the value of teaching safely.  As the relationships 

she has with her mentees grow, her focus on safety never waivers.  Kerry explained her 

perceptions this way, 

 I would say, you know, “Here’s some labs that I did and on this lab one time I 

had a kid do this.  It might not be something you’d think about but I had a kid do 

this.”  Or, um, you know, those kinds of things that really might not be intuitive 

or really you might not think that the kids, you know, would cause issues with 

whatever it is [materials] that you give them.  And, um, so just kind of some 

head’s up on some things, you know, as you – as you go through what are some 

typical activities or some, you know – I mean, especially when we’re talking 

about inquiry activities.  I mean, inquiry activities in science very often involve 

stuff, you know.  And, oh, what possibly could happen when you give the kids a 

bunch of toothpicks or when you know, whatever it is.  Um, you know, so just 

some pointers in terms of, yeah, I’ve done this in here.  You know, ah, had a kid 

get a broken nose.  I mean, who would’ve thought, you know – you know, or 
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whatever.  I mean, you might want to think about that or, you know, this kind of 

safety angle in science. 

In past ten years of her teaching, she has mentored 4 new teachers within her 

department, plus mentored 4 new science teachers online in the past 4 years.  This 

means that Kerry had only been teaching for 6 years when she began working with new 

teachers and student teachers.  She discussed how she was assigned to work with new 

teachers with very little direction and administration assumed that since she could teach 

she therefore would be able to mentor others.  Kerry was asked to participate in 

mentoring new science teachers by her administrators at her school and by the 

coordinators of the online mentoring programs STEMMP & TIN.  She was given a 

stipend with each assignment, but she shrugged this off as minimal and not really the 

reason she was mentoring anyway.  For Kerry, it’s about building a relationship with a 

colleague and how this relationship is very important to herself for improving as a 

science teacher.   

Kerry sees herself as calm in her approach to mentoring new science teachers and 

allows them freedom to explore and experiment with their teaching.  She provides 

guidance when requested or observations and interpretations when needed.  Kerry 

believes it’s important to recognize rely on personal experiences in her mentoring.  

Kerry is reserved and uses perceptions to guide her conversations and listens closely to 

the needs of her mentees before she discusses her ideas and offerings.     

You know, and even on a mentoring standpoint, um, you know, being able to 

hear different perspectives or hear different issues, um, like the one woman 
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[online mentee] when she was losing her job and being able to share it.  You 

know, my first year I was let go from my job and – and you know – and… 

MI: And this is the woman who was part of TIN program or STAMP? 

Kerry: STEMP –yes,  STAMP program.  You know, being able to, um, see 

something that was difficult in my life and being able to use that then to help 

somebody who was going through something similar, you know it’s very 

rewarding.  And it’s, like, hey, maybe there was some value to me struggling 

through losing my job, you know, the first year. 

Kerry spoke about how rapport building is key to working with students and how 

helping new teachers build relationships with students is key to being a successful 

teacher, regardless of the subject area.  She discussed at length how poor rapport or 

ineffective relationship building with students has led to some of her mentees to either 

quit, leave teaching, or not do the school renew their contracts. Kerry shared these 

perceptions of one of her mentees this way,  

Right.  Just some encouragement in terms of, you know, if the kids are doing 

inquiry with this and some of the kids get off on this tangent, you know, that 

that’s okay, that it’s – that’s part of it, you know.  Um, because I think new 

teachers, you know, kind of have this sense that everything is just gonna’ go in 

this linear fashion, and (Laughs) that’s not quite how it all goes.  So you know 

what I mean…?  Because he [mentee] couldn’t handle it on his own.  Um, he 

was teaching all ninth graders, and I don’t know that that was his strong point.  

In this situation Kerry is trying to explain how she perceived that her mentee did not 

understand how to focus on rapport with his students, but instead he was focusing on 
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covering the curriculum.  She wanted him to recognize that to build rapport with your 

students is to trust them during inquiry activities and follow where the path the lesson 

takes instead of trying to direct the lesson in a linear fashion. 

Lastly, mentoring is important for Kerry as a means to expand her professional 

network and develop relationships with teacher outside her content area, her department 

and her school.  She spoke openly about enjoying working with other teachers, and has 

experience working with teachers in other contents areas, and enjoys the work as she 

says here, 

It’s – so I – I really liked when it was – when the mentoring was a part of – like 

at the university when I was a part of – the end of their program [STEMMP & 

TIN] or it was a part of you know, something bigger than just this and it will be 

really good for you.  

How mentoring has influenced Kerry’s instructional practice 

Kerry explained that mentoring benefitted her immensely, but when asked to 

elaborate, she struggled with articulating exactly how mentoring influenced her science 

teaching.  It appears the benefits were more intuitive and intrinsic by means of 

improved reflection and situation analysis and less extrinsic such as receiving lessons or 

materials.  In other words Kerry described how mentoring has helped her keep her 

interest in teaching and can discuss more poignantly how she teaches science.  She 

discussed mostly how mentoring has influenced her teaching because she is more 

reflective on how she teaches, how she presents things to class, and how to run a lesson 

or lab.  She talked specifically of working with a student teacher this past spring and 
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how watching him she realized how there were lessons where she could have the kids 

working on activities, that she had simply done as demos before to an entire class.   

Kerry: The person I student taught this last year. 

MI: Oh, yeah. 

Kerry: He would come up with things and I’m like, you mean, wow, the kids 

did that.  It wasn’t a demonstration.  (Laughter)  Why didn’t I ever think of it 

doing that way, you know?  Because, I mean, of course I – I worked on my 

teaching.  I work on my lesson plans every year, but, you know, sometimes you 

just – a different person in the room doing something differently with some 

different ideas it’s, like, hmm.  It’s a great day, you know. 

MI: Sure. 

Kerry: Or, huh, I never thought about doing that.  So, yeah, definitely.  

Definitely.  You know, and even – even in – on a mentoring standpoint, um, you 

know, being able to, um, hear, um, different perspectives or hear different 

issues. 

This observation helped Kerry see a new idea for science instruction that had extended 

what she was previously doing with her students.  Having this opportunity to observe 

and reflect on how another person taught the same concepts encouraged her to reflect on 

the effectiveness of the lesson.  It is by reflecting on her own teaching, that Kerry felt 

she changed as a teacher because she was able to examine herself and look at what she 

needed to improve in her own science teaching.   

Lastly, working online with a new teacher helped her to see uses of new 

technologies to encourage reflection and dialogue further for her.  Kerry discussed how 
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keeping appointments to work with mentees was an added stress professionally, 

however, she believed it was important, both for her and her mentee. 

You know, that – that keeping those [appointments] are important.  Um, you 

know, and the same thing with the online.  I mean, sometimes you thought 

(mumbling under breath), you know, but keeping those appointments, you 

know, is important.  Um -- 

MI: Because what is it that those appointments do for you?  You said that – 

that it takes about five minutes into the conversation before the real work starts 

coming out.  What – what would be an example of what you mean by the real 

work starts coming out when you’re working with a new teacher? 

Kerry: Well, ‘cause I think, you know, the initial – with being a new teacher, the 

– the initial thing is, okay, do I know what I’m doing in the next, huh, hopefully 

24 hours or the next hour or the next -- You know, in the next day.  Um, and – 

and so much time gets taken up by, you know, just the mechanics of what am I 

doing, what are the kids doing, what do I need, what -- you know.  Um, that 

really you need (taps something on the table) to take some time to stop and slow 

down and think beyond that, you know.  Oh, yeah, what -- really how is this 

going and is this working?  Is there something I could do differently?  You 

know, just taking that time because it -- I mean, as a beginning teacher time is 

the absolute -- 

MI: Mm-hmm.  Learning how to manage, isn't it? 
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Kerry: Yeah, it’s extremely difficult.  And so, you know, always the big picture 

gets pushed aside.  So, um, you know, it's that -- it's that structured place and 

time to do that thinking beyond the immediate. 

Kerry’s self-efficacy as a teacher and mentor 

Kerry is confident in her teaching and has stable self-efficacy in what she perceives 

the role mentoring has in influencing the teaching of their mentees and of themselves.  

Kerry is also very reflective on her mentoring practice and has distinct perceptions of 

how she mentors or should be mentoring for example she said,  

You know, I think what – I want to choose what I’m going to say here.  I want – 

what is going to be most helpful?  What can I do to guide that person?  What can 

I – what would have been helpful to me?  Um, you know, and it’s also – I mean, 

like I talked about the gentleman who I worked with who quit.  I mean, that – 

it’s – that’s – it’s a little tough on the ego. 

By spending time in reflection, Kerry could examine the relationship she has with 

her mentees and look at how this relationship has been beneficial or not.  As our 

conversation ensued I observed Kerry struggled with her confidence and self-efficacy.  

This is a point where she sometimes struggled with a sense of negative self-efficacy in 

regard to her own mentoring practice.  For example, 

You know, some of the people I’ve mentored have stayed on and some of the 

people I’ve worked with like– one guy quit in the middle of the year.  You 

know, so that (laughter) doesn’t – you know… (Physical gesture of throwing her 

hands up and shrugging), as a mentor that’s pretty tough.  I mean… 
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MI: Did you – I mean, was it – was it like “I did something wrong” sort of 

feeling or – or what? 

Kerry: I don’t know if it was I did something wrong.  It was “What else could I 

have done?!”  How – you know, could I have been more supportive? Could – 

I… I mean, I don’t think that him quitting in the long run was a bad choice for 

him or for the school.  I really think he could have maybe lasted the rest of the 

year.  You know, but he quit at spring break. 

MI: How did that make you feel? 

Kerry: Oh, horrible…you know. 

When Kerry begins working with her mentees she starts with providing logistic 

information and lesson materials, but over times, lesson planning becomes more of a 

discussion than a direction.  It is from the conversation between the two science 

teachers that new lesson are created, or older lessons are enhanced.  She described this 

process well when she said,  

Um, you know, I think a lot of it just talking about – I mean, with that guy in 

particular, like, we would talk about the next unit coming up, you know.  And I 

would say, you know, here’s’ some labs that I did, you know.  Um, and it was 

great because we were working out of the same text.  Um, and – and things like, 

you know, on this lab one time I had a kid do this.  It might not be something 

you’d think about but I had a kid do this.  Or, um, you know, those kinds of 

things that really might not be intuitive or –um– really you might not think that 

the kids, you know, would cause issues with whatever it is that you give them.  

And, um, so just kind of some head’s up on some things, you know, as you – as 
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you go through what are some typical activities or some, you know – I mean, 

especially when we’re talking about inquiry activities.  I mean, inquiry activities 

in science very often involve stuff, you know. 

In our conversations Kerry found it difficult to articulate about how she wanted to 

mentor, however some situations that would arise would cause her to question what she 

should do, or say or act when working with a new science teacher.  During these times 

Kerry would be listen and assess the situation she heard from her mentee then follow 

this with reflection afterward on her perceptions of her mentee and their science 

teaching practice.  She would examine their relationship and explore how the dialogue 

between them influenced the learning situation in the mentee’s classroom and also how 

her teaching was affecting the learning of her students.  Her reflections focused on her 

personal experiences in teaching science and working in a suburban high school during 

the past 10 years of her career.   

So I think I – you know, and it – I guess and another point is that I feel like it’s 

given me a place to grow as a professional.  Um, I guess now after ten years of 

teaching – not that teaching is boring and not that teaching is repetitive, but, you 

know, when it’s like I’ve taught this same curriculum out of the same book, you 

know, five years times however many classes.  (Laughs) You know, it’s nice to 

have a place where it’s like and here’s something different than I can work on.  

Here’s something that can help keep me interested and fresh and feeling like I’m 

helping somebody else and that kind of thing. 

In this situation Kerry is torn about how to perceive what happened when a mentee 

had a really bad year and quit during the school year.  She struggles with the sense of 
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not being a successful mentor, but also recognizing that this person may not have been 

suited for teaching science in this particular school and that it may have been a benefit 

for the education of the students that he left.  This situation ways heavy on mentors, 

trying to reconcile whether they are beneficial or not in what they do when trying to 

help other become better teachers and ultimately working to improve education for 

more students in science. 

Kerry’s perceptions of mentoring both face-to-face and online 

When asked directly about what the experience of mentoring a new science teacher 

was like for Kerry, many of her responses were facial, non-verbal gestures or visual 

metaphor, such as making unhappy faces with her tongue sticking out or throwing up 

her hands and shrugging.  In some instance she would explain how she had a positive 

experience and in other cases it was not positive.  Further questioning was necessary for 

her to better articulate her ideas and perceptions of what mentoring was like for her. 

Kerry explained how she grew as a mentor in her self-confidence and her knowledge of 

how to communicate with her mentees.   

Well, I just think, you know, I mean, in terms of the mentoring – as a mentor, 

you know, when I first started mentoring I didn’t know what I was doing, you 

know.  I mean, you don’t get really trained as a mentor. They [school 

administration] just assume that since you can teach you can mentor. 

MI: Right. 

Kerry: And I – it’s probably the same as working with student teachers.  I just 

assume since you can teach you can work.  Um, but I really feel like, you know, 



   105 

 

going through and working with these different people in whatever mentoring 

program that I’ve become a much better mentor than I was to begin with. 

MI: Hmm.  How so? 

Kerry: Um, you know, I think that I’m much more comfortable with what it is I 

feel I can say and can’t say.  Um, I’m much more comfortable at not feeling like 

I’m going to step on somebody’s toes.  Um, you know, like if I – the gentleman 

who quit, you know, if I was mentoring him now I – you know, when he said, 

oh, I’m okay, I wouldn’t have left it like that.  You know, I would have been 

like, okay, that didn’t work out so well for me before or for the person I was 

mentoring, you know. 

For Kerry working face-to-face and online created two different dynamics, as well 

as differing responsibilities for mentoring, as dictated by the different coordinators with 

whom she worked.  Kerry explained how working with two different mentoring 

coordinators at her school directly influenced how well she worked as a mentor to a 

new teacher.  When the coordinator was dynamic and engaged with the program, she 

and her mentee felt more inclined to participate with mentoring.  When the coordinator 

was not involved in the program, Kerry felt she didn’t connect with her mentee as well.  

She also alluded to how this was a big difference between the two online programs as 

well, that the first year there was more direction and she understood better what to do as 

a mentor.  During the TIN program there was less direction and she felt there was not as 

good a relationship with her mentees because of the lack of understanding what she 

needed to do with her mentees online.  Therefore, Kerry needs external influences to 

guide and motivate her for effective mentoring; the social dynamic between her and her 
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mentees may not be the only factor which influences the effectiveness on mentoring 

new science teachers. 

Kerry believed working with others helped her expand her knowledge of science 

teaching both from observing other teacher and also reflecting on how to best explain 

her own teaching.  By using reflection to understand her own teaching, she learned to 

how to deconstruct what she had been doing unconsciously and then consciously 

examine it to understand what worked” and what “didn’t work” and then use these ideas 

to help her mentee teach.  When I asked her to elaborate she replied, 

I think it’s really made me be reflective on my own teaching.  It’s made me 

sometimes think about, oh, why do I do that? You know, not just, oh yeah, and 

then I do this and do this.  You know, when you have to explain to somebody 

else why do you do that or why – you know, it’s like, I don’t know.  Why do I 

do that?  Does that make sense?  Or what – what of my own practices do I just 

kind of skate through with, and which ones do I really feel like I’m good at.  

You know, which things would I be willing to share with somebody else?  

Which things should I maybe work on a little bit more before I share with 

somebody else? 

Mentoring encouraged her to be more reflective on teaching, on science education, 

and how to best approach teaching science for understanding in the students.  Kerry 

often approached her perceptions of mentoring this way, 

Kerry: You know, and I’ve – I mean, even with my physical face-to-face 

mentoring that I have done, too, where technically it’s a part of their contract 

and they have to be there, well, when they’re coaching and they say, well, I have 
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to coach and I don’t have to be there and no one holding them to it – you know, 

it – it – so they’re – it just – 

MI: I understand.  I had a similar mentee.  And actually their non-

participation in our particular program was one of the things cited as non-

renewal of their contract. 

Kerry: Ah.  Yeah.  Yeah.  I mean, it’s just – and – and, you know, you don’t 

want to fault them because there’s so much going on to that, you know, push, 

push, push, well, what gets let go.  Well, you know, maybe that’s what gets let 

go.  But, yeah, it’s – so I – I really liked when it was – when the mentoring was 

a part of – like at the U when I was a part of – the end of their program or it was 

a part of – you know, something bigger than just this will be really good for you. 

When mentees were reserved and did not seek or want help it made the relationship 

strained and caused here to be reflective on her interrelationship skills.  This brings up 

an interesting point that Kerry made, that not having a positive relationship with a 

mentee is not a bad thing, it’s just a different focus for self-reflection.  When Kerry has 

a neutral relationship in their mentoring, their personal reflection is focused not on their 

teaching, or professional aspects of their teaching, but on their interpersonal 

communication aspects of teaching, exploring how they presented information, or ideas, 

or questions and interpreting how the mentee responded.  In essence, Kerry reflected on 

how they are communicating and strove to improve how to speak with her mentees.  

This raised the question, does this reflection influence their instruction or how they 

view the why they speak to others and indirectly then influences their instruction?   
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Kerry: Well, ‘cause I think, you know, the initial – with being a new teacher, the 

– the initial thing is, okay, do I know what I’m doing in the next, huh, hopefully 

24 hours or the next hour or the next.  You know, in the next day.  Um, and – 

and so much time gets taken up by, you know, just the mechanics of what am I 

doing, what are the kids doing, what do I need, what -- you know.  Um, that 

really you need (taps something on the table) to take some time to stop and slow 

down and think beyond that, you know.  Oh, yeah, what -- really how is this 

going and is this working?  Is there something I could do differently?  You 

know, just taking that time because it -- I mean, as a beginning teacher time is 

the absolute -- 

MI: Mm-hmm.  Learning how to manage, isn't it? 

Kerry: Yeah, it’s extremely difficult.  And so, you know, always the big picture 

gets pushed aside.  So, um, you know, it's that -- it's that structured place and 

time to do that thinking beyond the immediate. 

Kerry enjoys working with other science teachers and believes it has helped her be a 

better teacher because she learns from others directly through sharing, and more 

importantly, indirectly through observation and reflection and interpretation of others 

instruction and teaching styles.  The inability to directly observe her mentees is 

something Kerry views as significantly missing from the online environment, since she 

prefers that visual relationship.  Kerry believes she is not receiving as much from online 

mentees as she does when working with people directly and personally.   

To me the STAMP program with the three days of face to face was way beyond 

in effectiveness than the TIN program where there was no face to face.  I think 
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the online portion of the two of them were very similar.  Um, and even with the 

TIN program the one mentee I had, he was very adamant that he wanted to 

actually meet me at the beginning, and so we did meet.  And that – I mean, it 

was convenient because he was in the Twin Cities and I was in the Twin Cities.  

Um, the other mentee I had in the TIN program I never met him face to face, 

you know, so I struggled with that because you know, that personal connection.  

I mean, we did do some of that and we had some connection.  We had some 

good connection.  We had some – you know, but like I have – I can’t remember 

what his name is now because, you know, I – I mean, if you said I’d remember 

it, but, you know, because I – I didn’t make that strong connection.  Um, so to 

me, you know, I – I understand how the online part is really beneficial because, 

you know, you can meet with somebody who’s a long ways away.  But to not 

have any – you know, not be able to physically meet that person I think is 

extremely detrimental. 

For Kerry being able to receive both verbal and non-verbal cues are important when 

she is communicating with her mentees.  Kerry spoke often about needing to see her 

mentee’s responses in order to gauge where to proceed in the conversation.  Therefore, 

feedback is important for Kerry to develop her perceptions of her mentees, and relies on 

this to guide her in her work mentoring them.   

Because I think – you know, when I think about opening my mouth and saying 

something to somebody else who is in a stage in their teaching career that I can 

remember myself being in and being just totally chaotic. 

MI: Right. 
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Kerry: You know, I think what – I want to choose what I’m going to say here.  I 

want – what is going to be most helpful?  What can I do to guide that person?  

What can I – what would have been helpful to me?   

Kerry also had relationships that varied; with some mentees the relationship was 

more strained and distant which led to less interaction and less support between them.  

In other instance she developed a close collegial relationship where she could easily 

share with the other person and felt comfortable talking about such personal subjects 

like the possibility of non-renewal of teaching contracts for example Kerry explained 

one situation this way,  

And so it was this very rollercoastery process through the second semester of 

how was that going to work, what was going to happen [Renewal of first year 

teaching contract or reduction in teaching assignments].  Um, you know, and I 

mean, a very emotional thing to deal with.  

MI: How was that to handle online? Because, like, if you’re face-to-face you 

can at least provide that … that clear collegial partnership.  But when you’re, 

you know, mentoring online, how did that feel? 

Kerry: That mentee was with STEMMP, and so I did get to meet with her face-

to-face three times during the year. Um, and that’s probably when more of that 

got talked about.  But then, you know, it – it did come up in the online stuff as 

well.  Like, you know, how do I deal with this?  How do I deal with, you know, 

should the kids know if I’m not coming back?  Should the kids not know that 

I’m not coming back?  Um, you know, that kind of thing. 
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Kerry has strong ideas on the effectiveness of various forms of online mentoring 

and perceptions of which worked best for her.  Working with asynchronous 

communication seemed the most effective for her, since she was able to reflect on the 

mentee’s ideas and request and put some thought into her answers.  She liked the real-

time chat room format and enjoyed the flow of conversation, but she believes emails 

were probably the best way to communicate important information and files.  It is 

through these environments that Kerry’s teaching and mentoring were impacted, but it 

is her perceptions of how she changed that was most important for her. 

In summary, Kerry has tendencies towards being a social learner in regard to 

improving her science teaching and how she approaches working with new science 

teachers, although her strong perceptions of safety are a base within the field of situated 

learning.  She prefers to utilize dialogue and discussion, focusing on her ability to assess 

a teaching situation and then use her past experiences to help support her mentee.  Her 

method of mentoring discussion relies on development of professional networks and 

relationships, keeping her personal life private and her educational life as science 

teacher the forefront when working with a new teacher.  By relying on this approach to 

working with new teachers Kerry perceives an improvement in her self-efficacy in her 

own teaching and mentoring practice.  She views herself as improving and developing 

as a science teacher mentor and believes that her knowledge and efficacy are growing 

and evolving.  Kerry is a science teacher mentor who is learning and developing her 

skills and abilities at mentoring new teachers. 
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Mike 

 “I have as much to learn from you as you can from me, and that’s what I want.” 

I interviewed Mike by telephone about his experience as a science teacher mentor 

working with new science teachers both face-to-face and for the online mentoring 

programs of STEMMP & TIN.   He agreed to participate in this study and follow up 

interviews that lasted for approximately 60 minutes, as well as communications via 

email. 

Who Mike is as a science teacher mentor  

Mike has been teaching for 18 years and teaches many subjects, mostly Honors 

Physics also physical science, astronomy and a lower level physical science. Mike is 

very student-centered in his ideas about science instruction and delivery and believes it 

is important to generate interest and motivation in students.  For Mike, motivation stems 

not only from interest but also from curiosity and challenge and piquing the “need to 

know” in his students to push them to solve a problem or reconcile a misconception.  In 

our discussions, Mike works hard to instill this belief in his mentees and looks for them 

to share their own innovative ideas on teaching science. Mike also discussed how he is 

using more inquiry and he distinguished between lab investigations and classroom 

activities based on the use of equipment of not.  He believes that inquiry is primarily in 

the lab and that he uses more lab investigations and open-ended hands-on learning since 

he has been working with other teachers, than if he had to work alone.  He likes to 

engage his students as early as possible, for example his first day of class,    
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Throughout the course of the first day, they’re [students] working with a 

classmate, meeting somebody.  They’re interacting with me because like I’m 

saying, okay, let’s do this part, and they’re following my instructions.  They’re 

doing some stuff.  They’re coming back.  We’re talking.  They’re going like 

we’re kind of building our relationship from Day 1, right? 

MI: Right. 

Mike: Eventually, it leads up to where at the end of class where they’re actually 

they’ve dropped the ball from three different heights, averaged out the 

difference.  They get the average bounce heights, and they graph them.  They 

make the best at line, and then they try to make the equation for that line.  And 

so at the end I get turned in from every kid I get a graph, so I get from the first 

day of school, I know how my kids’ graphing skills are.  So like everything it’s 

kinda got a little extra meaning through me that I need from them.  So that’s 

what I think science offers that other subjects can’t. 

Mike has strong ideas on how science should be taught, and student motivation 

plays big in his methods.  He believes if students are not interested in what they are 

doing, then they will not learn, therefore by engaging students in active science 

investigation their learning will improve.  Mike spoke specifically about how he tries to 

be a more constructivist teacher and how he wants students to struggle or be challenged 

and he works to be more of a facilitator than a lecturer.  He talked about how using to 

reconcile a misconception approach to science teaching is a great way to engage 

students and help them truly understand complex science concepts.  It is from this base 
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of teaching his students to engage in social constructivist learning that Mike also tries to 

invite his mentees to work with him to create new ideas for teaching science. 

Mike has mentored several new teachers in his department, a couple formally and 

the few others informally, he had trouble identifying exactly how many mentees he has 

mentored.  As an online mentor, Mike officially worked with three mentees through 

STEMMP, however he also has built informal relationships on his own.  When I asked 

him to recount how many people he has mentored online he responded with “maybe 

half a dozen give or take”.  He enjoys mentoring informally with new teachers but he 

did not discuss having worked with student teachers at all.  He frequently discussed 

how he liked working with others because he learned more new things all the time.  

However when I pressed him for specifics of the “things” he gained from working with 

other teachers, he tended to draw mental blanks and lacked concrete examples of his 

ideas.  Therefore, it appears that many of the benefits Mike perceived gaining from 

working with others was intuitive in nature, and evidence of his benefits emerge 

through is stories. 

Mike frequently discussed working with others, sharing ideas and building upon 

lesson activities or investigations. He thinks that discussing ideas with others gets the 

creative juices flowing and through the dialogue new ideas on how to teach emerge, a 

true social constructivist at heart.  Mike is an enthusiastic and excited mentor who is 

very active in working with new teachers.  He believes in sharing and that all teachers 

should be active in sharing their knowledge for the betterment of the profession.  He 

described his working with other teachers this way, 
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I like to create lessons and ideas, activities and things like that to use and one 

thing I like is that sometimes people think, oh, Mike made this.  It’s written in 

stone; you can’t change it.  It’s perfect or something, you know?  And which 

they aren’t.  I’m always like for me the best part of teaching is to share ideas, 

bounce them off each other and take your idea and this person improves it and 

oh, yeah, that’s cool.  Then you add something to improve it and keep going 

back and forth and you have a really good lesson, all right. 

Mike also believes that mentoring can and should be in any form and he has actively 

tried to create a science teacher forum/meeting spot on his school website.  He believes 

online mentoring the way of the future and feels that this will be the best way to engage 

new or younger teachers into sharing lessons, activities, ideas, or knowledge.  Mike 

likes to focus his mentoring in dialogue and discussion and from this new ideas are 

generated that can be shared among the participants.  As a firm believer in inquiry and 

investigation learning for science education sharing labs and inquiry activities was key 

to increasing the amount of inquiry happening in the science classrooms.  When 

working with new teachers, Mike explained, 

Yeah, I try to set all kinds of stuff up.  I have tons of ideas, and I got tech people 

in the district offices hate me ‘cause I’m always asking them, hey, can we do 

this on the web page and can we do this?  Like after I’d set up, there was a 

blog’s not the right word.  It was more like a croup.  Other teachers could post 

things.  It would actually go through my web page but we all had access to it.  

We all could post to it. 

MI: Sure, it’s like a discussion forum. 
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Mike: Yeah, that sounds that’s what I’m looking for.  And so I tried setting up 

that, and that’s everything I do there’s a resistance, so you’re _____ of other 

ways, and if you can make it work and where it’s not a big pain for people, I 

think they’ll do it.  But that’s the big thing, trying to find out just how to make 

the whole.  ‘Cause if there’s too many clicks to get to something or you’re out of 

luck.  People aren’t gonna do it, that kinda thing? 

Lastly, Mike is reflective in his mentoring and teaching and working with new 

teachers and mentees helps him focus his reflection on what he needs to do to improve 

himself as a teacher.  He works to help mentees solve problems, organize materials, 

prepare lessons, however in doing this he is actively thinking about how he can better if 

these situations arise in his own classroom.  Through discussion and dialogue, Mike 

learns new ideas on how to work his lessons, activities, investigation or simply his 

materials.  He develop new ideas from the dialogue, either by receiving directly from 

the mentee or in creating new ideas as the discussion progresses and the two people 

work together to create new information, classic social learning he describes working 

with mentees,  

And so I think that’s a big way is to be there and just to help out new teachers 

and I mean, especially your first year is crazy ‘cause you’re not just new to 

teaching.  You’re new to being a teacher, a colleague and a part of a faculty and 

stuff, so every single thing in the building is new to you, and it’s stressful.  And 

so I think we need to get the new teachers and first few year teachers.  It’s gonna 

be okay.  It’s good.  It’s frustrating.  It gets a little crazy and the kids aren’t 
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always perfect and always wanna learn, but it’s all right.  We’re here together 

and I think that’s like super huge for our profession. 

Mike spoke frequently about how much he enjoys working with others and told a 

much heard story of the classic new teacher thrown alone to the wolves and left to 

survive on their own.  Mike’s relationships with other teachers sound very personal and 

close professionally and socially.  He talked about feelings and emotion frequently and 

told several stories of how he works with others and his personal perceptions of the 

benefits of those relationships.  He speaks easily about his thoughts and impressions and 

attitudes about what he learns from others and sounds sincere in his gratitude about 

what he perceives as benefits from working with other teachers. 

How mentoring has influenced Mike’s instructional practice 

Mike’s impression of how mentoring influences his teaching came each time 

through anecdotal story.  He struggled with specific articulation but felt more 

comfortable by describing his perceptions from the experience he had and ideas he 

gained from working with them.  One story about what he now does the first day of 

class using the “super-ball lab”.  Mike has students conduct an inquiry to investigate 

how a super-ball bounces.  By having students do this on the first day is a great way to 

assess how the students learn, what they already know, and their skills in working with 

others, recording data, graphing and analysis, and their math skills in solving the 

problem and determining the equation for a line.  This idea was generated from 

dialogue with other science teachers and he described it this way, 

I like to create lessons and ideas, activities and things like that to use and one 

thing I like is that sometimes people think, oh, Kevin made this.  It’s written in 
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stone; you can’t change it.  It’s perfect or something, you know? And which 

they aren’t.  I’m always like for me the best part of teaching is to share ideas, 

bounce them off each other and take your idea and this person improves it and 

oh, yeah, that’s cool.  Then you add something to improve it and keep going 

back and forth and you have a really good lesson, all right. 

Mike talked about several instances in which he found working with other teachers 

to be very influential in his own teaching and development of his content knowledge.  

He also discussed that mentoring others can be difficult and that his excitement about 

working with new science teachers is unique and not shared by all others.  He could 

only identify one incidence where he had difficulty working with other teachers and he 

stuck with working with that new teacher and their relationship grew but the new 

teacher’s reluctance to work with others became detrimental to his own career when a 

decision needed to be made on which of the two new teachers to keep. 

Yeah, it can go either way.  I was just thinking of a teacher we had and when he 

first started.  He wasn’t totally brand new.  He was maybe like a year or a year 

and a half into it [teaching science] and he was really good.  And he had to 

_____ here’s the way he did things and stuff, and I remember I wasn’t his 

official mentor but he was in our group still, and another teacher was his official 

mentor.  And I remember at first in the beginning the other teacher just saying, 

“oh, he just he doesn’t want any help.  He’s just ‘I do my own thing and I got it’ 

and kinda blew everybody off” thing, and so he had that reputation where he 

kinda was an outsider and things like that.  Now through the course of the year, I 
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mean I grew very close with him.  It was like he wasn’t that way at all.  It was 

really good working with him.  You just needed to stick it out. 

Mike blurred his impressions and perceptions of what he gained from working with 

others between specifically science content and science teaching pedagogy.  It appeared 

that in his mind the two were very similar.  For example when asked specifically what 

kind of science content did he learn from working with others he replied how he keeps 

abreast of what is happening in the realms of science teaching and new ideas in teaching 

science etc.  He did not distinguish between science content knowledge and science 

teaching knowledge he viewed them the same. 

Mike spoke indirectly about inquiry and his ideas tended to be more student-

centered learning, but he did draw the distinction between and activity and an 

investigation and talked about how both could be considered inquiry but that 

investigation or experiments required the use of lab equipment and recording measured 

data for analysis.  Mike believes he is a much better teacher and more students centered 

because of what he feels he learns from working with other teachers.  He posited several 

instances of lessons and labs where he either developed with another science teacher of 

created his own from listening and talking with others.  He believes that to become a 

better teacher and to grow in your ability to be an engaging, effective and exciting 

science teacher you need to work with others and share ideas.  He loves to attend 

workshops and wants more interaction with other teachers to improve his own teaching. 

Mike struggled however when asked specifically when working with his online 

mentee, and tended to refer back to others he worked with more frequently or had more 

greatly impact on his memory.  He felt that when he worked with other teachers he 



   120 

 

really improved his teaching and felt that working with mentees was better methods of 

professional development than sitting and being spoken too at a conference or 

professional development meeting.  Lastly, being able to share documents electronically 

was very helpful and he learned a few new ideas from this but he mostly had to spend 

time helping his mentee through first year survival and venting.   

Mike firmly believes he is a better teacher because of mentoring and working with 

other teachers, whether online or face-to-face.  Mike has stated many different forms or 

techniques he has learned directly from his mentees, or working with them to build new 

ideas or lessons and gained numerous new ideas on how to more effectively use 

technology in his classroom.  By mentoring other teachers and having active discussion 

with them Mike believes he gains new insights to teaching that he would to have been 

able to generate on his own.  For example Mike described an inquiry lesson he heard 

from a mentee about trying to determine the number of drops of water that could fit on 

top of a penny and how he took the idea further, 

And we would do it but it’s just you’re all sitting there.  You’re dropping water 

and this teacher that I worked with, he just made a comment.  He said, “I wish 

we had something more exciting to do.  This is just the penny’s boring and 

stuff.”  And was just, yeah, he’s right, thinking about that, so I just started 

researching around, and I found some ideas.  This college professor had written 

some things about super ball physics and things like that and so I just from what 

I found there, I adapted it and made my new lesson. 

Mike believes he always needs to improve his teaching and that there must be other 

means to reach his students and it just takes looking, therefore he works with other 
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teachers and new teachers to learn what they know, reflect on how they approach 

teaching, and try to stay abreast of the new things that are happening in the word of 

science education.  He actively works on his computer trying to engage with other 

teachers.  When working in his district he is the one who is asked to mentor other 

teachers and he gladly accepts because he views this as another opportunity to learn, 

instead of another responsibility as viewed by many other veteran teachers. 

Mike’s self-efficacy as a teacher and mentor 

Mike feels enhanced self-efficacy when he thinks his teaching helps kids in several 

ways: he sees that teaching is a way to connect with other people children and to 

recognize that you have a responsibility as a teacher to connect and help those children 

learn and become better people and that he hopes others view teaching and working 

with students in that same manner.   

And I was like I don’t care how big these kids are, they’re still someone’s baby.  

They’re still someone’s their pride and joy and their hopes and stuff are in this 

child of theirs.  And they’re trusting you to educate them and to really value 

them and appreciate them.  And when I send my kids off to school, I’m hoping 

to get teachers that like them, that really wanna be with them, are excited about 

it [science]. 

Also, teaching science helps students to see how the world works and ignites 

fascination and allows students to create new skills in learning and improving their 

understanding of the natural world.  Mike likes to instill these ideas in his mentees 

especially to help them focus on the success that comes from an effective lesson.  Mike 

recognizes the isolation of being a new teacher and works to build the self-efficacy of 
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his mentees through dialogue and making a connection.  He described his ideas this 

way, 

I had no one to kinda show you like guys, okay, I won’t go through for the tough 

times or to bounce ideas off and to get the experience.  So I think the mentoring 

thing is a really good program to start just because as teachers, you kinda feel 

alone sometimes. 

However he has had difficulty with relationships, while teaching and mentoring and 

not all teachers share his enthusiasm.  This has led to instances in which he recognized 

that some people do not want discussion or sharing, but simply help when they need it.  

Working with reserved mentees, or non-team players are the most difficult ones to work 

with for Mike.  It was hard for him to not take relationships like these personal, 

however he has learned to leave those more alone and work to build with the more 

team-like other new teachers, for example, 

I guess I’d say with that is it varies.  I think it’s kinda depressing.  Sometimes I 

look at many, many teachers and these are teachers that I consider the excellent 

teachers I want to get things from and to share things and stuff with, but many of 

them resist that like I’m too busy.  I got too much stuff going on.  I can’t.  And 

like we were even at our last day of our staff training before school yesterday, 

and I remember meeting with Honors Physical Science teachers from across the 

district and, um, to share some things and you have such great ideas.  It really 

helps me when you share, and I just remember being bummed out like just one 

thing a week even, oh, maybe one thing a semester.  I’m like one thing?  You’ll 
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share two things with me the entire year?  But I was like all right.  I gotta meet 

them kinda where they’re at. 

Mike wants to see online mentoring or peer-to-peer sharing to increase because the 

younger teachers are growing up in an online world and it’s natural for them to look 

online for help, so we should try to create a space on the net for science teacher to come 

and share ideas and lessons and labs.  He struggled with this, but is hopeful that there 

will be a place in the future where science teachers can go and share ideas and trade and 

improve lessons in real time, just like sharing ideas in the office or teachers lounge. 

Mike’s’ main ideas is to create and publicize a webpage for science teachers and to 

create a forum site in which people can come and share ideas and help each other to 

become better science teachers.  Mike holds his perception of himself as a science 

teacher very humbly, even though he has extensive experience in teaching and working 

with new teachers, he still views himself as a work in progress.  This leads to a more 

peer type relationship with his mentees since he recognizes that they have teaching 

ideas and through their discussions allows them to share ideas with equal measure as the 

veterans.  His enthusiasm for teaching and learning and excitement for science is 

contagious and he tries to share that with his mentees and help them to use their 

enthusiasm to strengthen their resolve during times of stress.  Each time he works with a 

new teacher he feels revitalized in teaching and become excited at the idea of learning 

something new, this excitement hopefully is shared by his mentee and they build an 

exploratory relationship together. 
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Mike’s perceptions of mentoring both face-to-face and online  

Mike has a very positive view of mentoring and wants to be more actively involved 

in it regardless of the venue.  Mike likes to engage in science education dialogue and 

also enjoys having discussion online through both chat rooms and forum discussions.  

He likes forums because it gives him time to reflect on the topic of discussion and better 

prepare what he wants to say within the discussion.  Observing a new teacher is good, 

however it is not a focus for him, if discussion follows an observation or teaching event 

then he feels that is the most effective means by which mentor improves science 

teaching. In regard to observing mentees, Mike discussed his perception this way, 

I have as much to learn from you as you can from me, and that’s what I want.  

That was a good experience.  Because of that, these two teachers would give 

ideas about lessons or about things we were doing, and they had really good 

ideas and that was really cool.  It helped them grow, hey, I can do this stuff and I 

fit in. 

Mike views mentoring as a bilateral relationship and not hierarchical, he believes 

that two teachers should share what they know, so he encourages his mentees to share 

lessons, labs, websites or whatever they feel is appropriate.  This allows Mike to learn 

from his mentees and he uses this as a form of professional development.  Mike says 

he’s into mentoring for selfish reasons, mostly to gain professional development, he is 

always looking to become a better teacher and this is another way he can learn.  He 

learns best by engaging in dialogue, sharing and building new ideas, and receiving 

direct documents from others.  Lastly, Mike also wants to give back to the profession 

and provide assistance to new teachers so they can learn to become better and love the 
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teaching profession too.  For Mike, mentoring is a key component of what he perceives 

as a need for direct professional development both for himself and for his mentee.  This 

point he reiterated several times for example, 

And then also just pure selfish reasons, it helps me a lot.  I mean, I begged my 

other teachers in my district even to let’s share ideas, try to set up stuff in the 

district web page.  We can all put stuff in there and share it and.  It’s a big 

struggle but if we share ideas, we all get better. 

MI: Right.  You’re such an advocate for working with other teachers.  How 

do the other teachers respond to that? 

Mike: I’m not pushy about it.  Like when I mentor someone, I don’t like watch 

everything they do and make sure they’re following, so I think that’s important.  

If you’re pushing stuff down people’s throat, they’re just gonna not listen to 

you.  But, I guess I’d also say with that is it varies.  I think it’s kinda depressing.  

Sometimes I look at many, many teachers and these are teachers that I consider 

the excellent teachers I want to get things from and to share things and stuff 

with, but many of them resist that like I’m too busy.  I got too much stuff going 

on.  I can’t.  And like we were even at our last day of our staff training before 

school yesterday, and I remember meeting with Honors Physical Science 

teachers from across the district and _______________ to share some things and 

you have such great ideas.  It really helps me when you share, and I just 

remember being bummed out like just one thing a week even, oh, maybe one 

thing a semester.  I’m like one thing?  You’ll share two things with me the entire 

year?  But I was like all right.  I gotta meet them kinda where they’re at and. 
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MI: Right. 

Mike: If nothing else, I can share things I come across and maybe they’ll reply 

to my email just to stop me from bugging them.  And other teachers like there’s 

a new teacher I work with at school and she’s an excellent teacher.  It’s her 

second year and _______ stuff and she wants that sharing and looked at things 

and back and forth.  And that’s really cool for me. 

Mike frequently sought out opportunities to work with other teachers and becomes 

very animated when he explains the benefits and enjoyable instances of when he 

worked with other teachers.  He loves to share ideas and tries to frequently have others 

as sounding boards or to engage in conversations that lead to new and more effective 

means of teaching science ed.  An example of Mike’s ideas on working with others, 

I remember meeting with Honors Physical Science teachers from across the 

district and … to share some things and you have such great ideas.  It really 

helps me when you share, and I just remember being bummed out like just one 

thing a week even, oh, maybe one thing a semester.  I’m like one thing?  You’ll 

share two things with me the entire year?  But I was like all right.  I gotta meet 

them kinda where they’re at and if nothing else, I can share things I come across 

and maybe they’ll reply to my email just to stop me from bugging them.  And 

other teachers like there’s a new teacher I work with at school and she’s an 

excellent teacher.  It’s her second year and, stuff, and she wants that sharing and 

looked at things and back and forth.  And that’s really cool for me. 

Working online he enjoyed and found helpful, but most of the time he spent dealing 

more with new teacher issues than with science teaching issues.  He said that he and his 
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online mentee shared ideas and lessons but used mostly email and tended to be when 

either one needed something.  Mike participated only in the STEMMP component of 

the program but wished he had been able to do TIN, and seemed disappointed to find 

out that there was a second year of the program. 

When asked to identify what he found the most efficient for working with mentees 

online, Mike described email was the most effective means they communicated and 

helped the relationship to become most beneficial.  Mike discussed how he was able to 

reflect on what he read in his mentee’s emails and was able to spend more time on his 

reply and find lessons or labs that would help them out.  However, he liked the 

spontaneity of the instant messaging too and felt that at times that was good because 

you could get a better understanding of the person through immediate dialogue instead 

of either their or your filtering of the dialogue.  Mike explained his thoughts this way, 

I have as much to learn from you as you can from me, and that’s what I want.  

That was a good experience.  Because of that, these two teachers would give 

ideas about lessons or about things we were doing, and they had really good 

ideas and that was really cool.  It helped them grow, hey, I can do this stuff and I 

fit in. 

Mike prioritized his experience into three categories: email, instant messaging and 

discussion forum.  It was interesting that he felt the discussion forum was the least 

effective for him, however he has continued to try and generate an online discussion 

forum himself on his own website for science teachers and trying to get other teachers 

in the district to use it and share ideas.  In other words he started an online mentoring 

program himself and is indirectly mentoring other through is online discussions.  It is 
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interesting that Mike found the discussion forum least effective for him, however he 

created one similar for his own website and found he has been working with new 

teachers there.  Mike described his own website,  

I mean, cool, let’s make a teacher project, too, and just some kinda all-purpose, 

easy-to-use site that you could connect up with people if you needed to, a specific 

person or just in general, throw the idea out there, see what you get … you know 

pretty cool stuff.  I mean sometimes people share better if they don’t, you know 

have to get in front of everybody.  Oh, yeah, I have a good idea, and that way versus 

just someone had to present to the conference or in person tell somebody.  That can 

be intimidating to them, this way [online discussion forum] it’s not. 

Lastly, Mike perceived himself a cutting edge science teacher mentor and is actively 

working to create a more interactive online environment where science teachers can 

work with each other more effectively to improve their science teaching.  Of all the 

mentors, Mike has embraced online mentoring with the most enthusiasm and would like 

to be more involved in it if he can.  He was disappointed to hear that the online 

mentoring program has continues without him, so he’s building his own instead.   

Sarah 

“ So, you know, maybe the mentoring helped me figure out my own brain.” 

I interviewed Sarah at a small coffee shop in a large Midwestern city where she 

agreed to participate in this study.  Sarah also agreed to follow up interviews which 

involved telephone conversations and email communications.  Each interview lasted for 

approximately 50-60 minutes and followed an informal style that allowed for free 

conversation about her teaching and mentoring new science teachers. 



   129 

 

Who Sarah is as a science teacher mentor 

Sarah’s teaching background is varied and disrupted over the past 15 years.  She has 

spent time working in business, teaching, and being a full time graduate student. She is 

currently teaching physical science for 9th grade and chemistry for 11th grade full time as 

a physical science teacher at a Midwestern, suburban high school and loves it.  As Sarah 

explained how she has moved and switched between teaching and being a full time 

graduate student she said, “I was looking for something”.  It appears that she has found 

what she’s been looking for and feels content with her current teaching position.  

As a science teacher Sarah has gone through significant changes in her philosophies 

and instructional delivery.  She gladly shares how the myriad of careers and teaching 

assignments she’s held helped her take on a more student-centered approach and move 

away from the didactic methods she relied in the beginning of her teaching career.  

Sarah believes students need to be engaged in their learning that each students 

progresses at his or her own pace and abilities and she has learned to accept this, but it 

has taken time. 

Sarah: Oh, yeah.  I’m totally different.  

MI: Really? 

Sarah: Totally different. 

MI: How so? 

Sarah: Um, much more laid back.  Much more willing to let kids just kind of 

futz about, talk stuff over, you know, with my chemistry students.  All right, 

guys, you figure it out. You know, here’s what we know. 

MI: Allowing them to explore. 
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Sarah: Allowing them to explore, to talk it through themselves, to debate with 

one another.  Okay.  You’re ready to present?  No, we need more time.  Okay.  

Well, okay.  (Laughter)  All right.  Not gonna get to that, you know. 

This laid back nature she has taken on in her teaching; she has begun to transfer to her 

mentoring.  Sarah has learned to be more accepting of her students and her mentees, yet 

struggles with still searching for how best to work with both. 

For Sarah, mentoring online was her first experience of being a mentor to new 

teachers.  She did not have training prior to becoming a mentor, so her work with the 

new teachers in STEMMP and TIN online was for her, a “work-in-progress”.  Sarah 

also has recently begun working with a new teacher face-to-face for the first time.  She 

struggles to find what she feels most comfortable doing as a mentor and actively reflects 

on her mentoring and her teaching.  Her first impressions of mentoring a new science 

teacher she described as, 

You know, I really thought it was going to be, um, you know, call when you 

need something.  You know, if you’re looking for a lab for X or if you need a 

demonstration for Y or, you know, you’re not quite sure how to handle lab 

safety or, you know, some child slices their finger off, you know.  You know, 

those sorts of things. 

Sarah admits to struggling at first with working directly with other teachers, and 

talked about this at length when she first experienced another teacher come to her 

classroom and teach.  Sarah found this that was very threatening most likely because the 

person coming into her classroom was experienced and confident in their teaching style.  

However, now having worked with other new teachers she feels more comfortable with 
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letting the reigns out and allowing more flexibility within her dialogue.  She is also less 

threatened by having other teachers work in her room and is more inclined to work with 

others in their rooms. 

Sarah struggles with insecurity, yet feels strong positive self-efficacy with 

mentoring and she needs to understand the context within her mentee is working, with 

understanding school culture most important to assisting mentee.  Lastly, Sarah has a 

strong drive to help others be successful which she acts on through mentoring new 

teachers both face-to-face and online.  Sarah described her perceptions this way, 

I felt so bad.  Like, okay.  And so I would bug her, “Okay, do I need to tell you 

anything else?  Do you have any more questions?  How are you doing?  How are 

you doing?  Are you okay?  Are you all right?  Are you overwhelmed?  Are you 

feeling overwhelmed?”  You know, she must’ve thought I was this crazy person. 

Sarah frequently spoke of being an introspective teacher and mentor, and relying on her 

perceptions to guide her work in both her teaching and mentoring.  In the process of 

becoming more reflective, Sarah found that elusive concept of what she perceived 

mentoring to be for her mentees.  

How mentoring has influenced Sarah’s instructional practice 

Sarah sees benefits to her teaching having worked with other teachers, however she 

was unclear in her ability to articulate how these benefits had worked.  She gave some 

examples of tangible lessons and activities she learned, but she only alluded to other 

things that were intangible for the benefits she received from working with another 

teacher.  Sarah discussed how her ideas and opinions about how and what to teach 

changed as she discussed teaching strategies with her mentees and worked to solve 
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problems the new teachers faced.  In the process of discussion and working through 

problems and reflecting on the conversation she developed new ideas on how she 

wanted to teach and found her classes improved through her work with the new 

teachers. 

Sarah: Um, but, yeah, I would – I spent a lot of time thinking about stuff, even 

in the middle of lessons.  Um, okay, why is this going this way?  What – what’s 

happening?  Where’s the group dynamic?  What are the kids thinking?  Okay, 

they have this idea.  It’s not the right idea.  Where did that come from?  You 

know, let me go ask.  (Laughter)  You know, a lot of that happened during 

lessons.  Um, and my students were – you know, it’s a much more student-

centered classroom because I just kind of let go of the control.  Uh, there are 

some things where you just really have to, “Okay, everybody, sit down, shut up, 

this is what we’re doing.”   You know, for all kinds of reasons, you know, but 

that was very rare. 

MI: So instead of this being the norm it became the rarity. 

Sarah: Right.  Right. 

MI: So it sounds like more student – you said more student centered. 

Sarah: It was a lot more student-centered, a lot more, um, you know, figure it 

out with your group.  If you don’t know what’s going on talk to the table next to 

you.  Okay.  Three out of the four tables don’t know what’s going on.  Okay.  

(Laughter)   

MI: And so change – it sounds like it changes from – well, tables can talk to 

each other to solve it then they’re not copying. 
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Sarah: Right.  Right.  Absolutely.  I can’t stand that.  Um, you know, and kids 

would ask for stuff that I would have denied them prior. 

Sarah discussed that mentoring may not help her to use more inquiry in her class but 

she is definitely a more student-centered after mentoring other teachers.  She says she is 

not sure why that is, but when she talks with other teachers and shares ideas she finds 

that she is using more “kid” centered approaches, but she’s not sure if those are concrete 

ideas because she received them in like a worksheet form, or because in the discussion 

it came out to have the kids do more of the work themselves instead of us always 

having to demonstrate it.   

Need to, um, you know, change things, so not only is it fresh for me, but it’s 

fresh for the kids, and to really help the kids be more engaged. You know, you 

can only do the same classroom format before they kind of start checking out of 

it. You know, and to mix that up and to use, you know, the bazillions of things 

that I know about, you know, group work, informative instruction and, you 

know, cooperative learning and inquiry. 

Most recently, Sarah has developed a more relaxed nature while teaching and more 

secure with flexibility of student needs.  She feels more confident with using technology 

in her teaching and lesson plan development.  Sarah has also become more reflective in 

trying to interpret her effectiveness as a science teacher.  She has tried more variety in 

her teaching due to demonstrated new techniques, role play teaching delivery different 

from her own, and tried to bring variety into instruction that she has learned from school 

and others.  She has received lessons, activities, and lab investigations, but it is 

watching how another interacts with students that she has changed to incorporate those 
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techniques into her own repertoire.  Lastly, her perceptions of science teaching and how 

to make the abstract concrete were enhanced from discussions with other teachers and 

having the responsibilities to problems solve both for her mentee and with her mentee. 

Sarah’s self-efficacy as a teacher and mentor 

Sarah is reflective on who she is as a teacher and mentor and looks inward, 

assessing herself, her interactions with students and other teachers, and her own 

teaching methods.  It is through this lens of analysis that Sarah’s self-perceptions drive 

her methods in teaching science and mentoring new teachers.  By spending a 

considerable amount of her time reflecting on her own teaching, she uses this reference 

point to help new teachers how to recognize the directions they want to go in their own 

science teaching.  Sarah doesn’t want new teachers to teach like her, however she 

believes that they should be focused on inquiry and investigation and her mentorship 

demonstrates that as she focuses her dialogue with new teaches on how to improve their 

science inquiry teaching. Sarah described that experience this way, 

Sarah: So, you know, maybe the mentoring helped me figure out my own brain. 

MI: It sounds like you were able to be a bit more reflective. 

Sarah: Yeah.  Yeah, it was.  Um, yeah, ‘cause you know ... you know ... you 

know that a mentee or a colleague or, you know, whoever…walks in your 

classroom and says, “oh, my god, let me tell you what just happened”.  You 

know, and you get this story and you’re thinking to yourself what would I have 

done, or you’re thinking, okay, this story’s gonna end with the question about 

what should I do.  You know, and so you’re trying to reflect on your own 

experiences. 
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MI: So it sounds like when you’re listening to your mentee you’re already 

thinking like a chess master two or three steps ahead of what is going to be 

coming. 

Sarah: At the end I did. 

MI: Oh, at the end. 

Sarah: Not starting off.  Starting off it was, oh, god, I don’t know.  What -- what 

-- how would I handle that situation? Okay, well, there’s -- you could do this or 

you could do that.  And it -- you know, it was really -- okay, I can’t answer you 

upfront.  (Laughter)  But at the end it was, okay, I know what’s coming.  And it 

could just be from knowing…you know, the mentee over a period of time. 

Sarah focuses her perceptions of self-efficacy on how to mentor through her ideas of 

her mentees themselves.  She spends time trying to understand what her mentees need, 

how their dialogues influence their perspectives, and how her advice influences their 

teaching.  Sarah also focuses her attention on her perceptions of what mentoring should 

be and what she should be doing as an effective mentor.  She reflects intensively on her 

mentoring and tries to figure out what she should or should not be doing when she 

works with new teachers.  As part of her reflections, Sarah works on her understanding 

and perceptions of what science education should or should not be, and how people 

should or should not be teaching science.  As Sarah transitioned to becoming more 

student-centered after working with new teachers, to help them become more students 

centered in their teaching, she had this revelation in her own science teaching, 

And, um, you know, I never knew what was going to happen.  Each class was 

totally different.  Some classes, you know, third hour always got it.  I don’t 
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know what was up with third hour.  Always got it.  And then fourth hour I knew 

I was gonna have a little bit more leading, more direction.  You know, they 

would have to have leading questions as opposed to, okay, here’s your data.  

What does it tell you? 

MI: Mm.  It sounds like maybe the social dynamic of the classes was very 

different? 

Sarah: Could have been.  Um, you know, depending upon what band is and AP 

English and, you know.  The calculus for freshman class or whatever, you know, 

but even knowing fourth hour, okay, I need to have more leading questions. 

MI: Right. 

Sarah: So I modified the PowerPoint or the – you know, the analysis questions 

for the lab on the board or, you know, instead of it – making it a small group 

discussion we have a large group discussion or whatever.  Um, I’d still never 

know what was gonna happen.  You know… and some kids, like, I can’t believe 

you thought of that.  You have done nothing all year (Laughs) and you come up 

with that?  What’s that?  You know?  Um, yeah.  And then there are days, oh, 

that was the wrong thing to do. 

Lastly, having relationships is important for Sarah and has a direct effect on her 

self-efficacy as a science teacher and mentor of new teachers.  She has strong 

inclinations to reach out to other teachers and wants to have positive relationships and 

recognizes that not all working relationships will be positive.  She has strong feelings of 

both positive and negative self-efficacy and several times in our conversations she 

would describe how wonderful it is to work with others, but that she must being doing a 
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terrible disservice and wishes she could do a better job at helping new teachers when 

she is mentoring them.  It is from this dichotomy that Sarah works to improve her 

teaching and her mentoring, and it is to the benefit of the new teachers working with her 

that she is so adamant to improve herself as a science teacher and mentor. 

Sarah struggled with both negative self-efficacy and positive self-efficacy in that 

she perceives herself negatively when she actively compares herself to them, however 

she feels rewarded when she works with other teachers and shares experience with her 

mentees.  She at times viewed herself poorly as a teacher, but sees mentoring as huge 

benefit from what she has learned.  Mentoring is a challenge, but at the same time 

rewarding in the perception of helping others succeed carries intrinsic reward for those 

that perform the assistance.  Sarah perceives improvement in her teaching as result of 

her involvement in mentoring as being due to her observations of other teachers and 

reflecting on her observations and student responses during her mentees lessons.  Sarah 

explained how she felt after observing one mentee this way, 

Um, I was really pleased with she just had this natural way she had of answering 

kids’ questions it was scientifically accurate, but uncomplicated.  You know, 

some kid – you know, we’re doing atomic structure … and some kid asked her 

about cloud theory and how that came about.  And she just, you know, whipped 

out, “Well, there was this guy, and the maps and the, “you know” (hand gestures 

showing maps on walls and writing), “and he said this and the maps showed 

that,” and – and you’re – I’m like, “Oh my god.  Wow.”  It was great.  It was 

just – it was – it was cool. 
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Sarah’s perceptions of mentoring both face-to-face and online 

At first, Sarah was anxious about working face-to-face with new teacher and the 

risks of sharing students and classroom space.  Sarah also felt anxious of working 

online and concerned about using new technologies but her relationship varied among 

mentees, worked best with those mentees most needy and willing to reach out.  

Eventually, meeting online became comfortable and exchanging files and science 

materials became easy and no different in face-to-face or online, both exchanged 

electronic files. 

As relationships developed, Sarah felt most comfortable working with mentees that 

shared strong similarities, subjects, school culture, gender, and personality.  Sarah found 

that working with mentees that were very independent and technologically savvy she 

had least relationship with.  Also, mentees that were under too much stress Sarah 

perceived that mentoring was just another thing they couldn’t handle and therefore 

allowed them to keep their distance. 

Sarah: You know, I really connected with this mentee, and, you know, it was 

really effortless and, you know, it was easy to remember.  Oh, I have to get 

online.  Um, and with the other two, you know there really wasn’t that 

connection, so it was a lot more difficult to communicate.  It was a lot more 

difficult.  Oh, yeah, I have to be home tonight for, you know, online whatever.  

Um, and you know, I don’t know how you plan that? 

MI: Right.  Yeah, you can’t really plan that.  That’s just how you relate to 

someone. 
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Sarah: Yeah, if you – you know, need to do a dating survey, you know, to 

match. (Laughter)  

MI: Personality match. 

Sarah: Right, you know. 

MI: Yeah.  I mean, you could try with subject area, but even that doesn’t 

always work. 

Sarah: It’s – yeah, it’s always hit or miss.  At least it’s been in my experience. 

You know, um, I’ve had some really great, unofficial mentors myself in my 

career.  Um, and that always just kind of happens.  You know it wasn’t really 

planned.  And, um, the only planned experience that went well was the one that I 

had with my mentee during STEMMP.  But other than that it’s always been 

kinda – you know, some people you jive with some people you don’t. 

Sarah discussed how so far her relationships with her online mentees have been 

positive but there were times when it was awkward to work in the instant messaging 

environment.  She also described how email seemed to be better because she could 

reflect on what the person wrote and could formulate a more articulate answer when 

having the time to think about what to write back.  The relationships varied among the 

people she worked with in the online environments.  One person she found was easier to 

work with than the other.  Sarah described one as needy and open, while the other was 

self-reliant and computer savvy.  The more resilient person did not need her help more 

often and she struggled to remember his name but she explained how she felt when 

working with him online.  Sarah explains the difficulties she worked to overcome,  
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Um, but there were times, most of the time, where I was, you know, if I could 

just see this [lesson mentee was teaching].  (Laughs)  Would you show me what 

you’re talking about?  Because he’d be describing something, or can I just see 

your face as to how you’re responding to what I’m saying. 

MI: Oh, so that visual communication key was missing? 

Sarah: Right.  Right.  Because since I couldn’t see his face he may have been 

going what are you talking about.  (Laughs)  You know, and if I had seen him 

on a video chat or, you know, a -- okay, that was a bad idea.  Okay.  (Laughs)  

But now I have to wait for him … and he would never say it was a bad idea, 

(Laughs) you know, and I would wait for the pause, and then I’d get the answer 

back.  And I never felt like I was ignored or that I was an idiot or that he thought 

I was just the dumbest person on the planet. 

MI: So did you find that working in an online environment maybe, I don’t 

know, inhibited you or opened you up more in the way you communicate? 

Sarah: Um, both.  But most of the time I felt inhibited.  Um, just because it 

wasn’t immediate gratification.  So I had to wait. 

The online relationship varied and she wasn’t able to identify specifics about how it 

influenced her teaching directly.  It was more the ability to reflect and discuss and 

reflect again that influenced her teaching.  Therefore, the influences of the relationship 

seemed to be more indirect rather than direct.  She did not discuss this point specifically 

but she did talk about how she learned a lot about the online world and how to 

communicate more effectively with others via online environment.  Sarah explained 

how she learned more electronic resources for science teaching especially for video 
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links to use in class.  She really liked these and still uses some today.  Sarah liked the 

instant messaging aspect of the first year because she could participate in several 

conversations at once.  She also liked the email aspect as discussed before.  In regard to 

the TIN program where people talked to each other online she felt more inhibited with 

that because she wasn’t sure how to read what the person was saying when they were 

talking because the technology sometimes interfered with their dialogue.  For example, 

Sarah: So there was a lot of wait time in between the messages, you know, as 

the message gets sent and I can finally, you know, I can read.  And you end up 

with a couple conversations going on at the same time because…I had asked a 

question but while I was asking the question he was typing the answer to the 

previous question.  You know, so you end up … with these bizarre 

conversations.  Um, and sometimes the downtime while I was waiting for him to 

respond was helpful because I could think, um, and it was like, oh, yeah, you 

could do this, too. 

MI: That’s different than straight conversation, more asynchronous. 

Sarah: Right.  Where you end up off on a tangent or you’re -- you know, you 

don’t have that time to think. 

For Sarah, interaction with her mentee is key to effective mentoring for both her and 

her mentee.  Whether face-to-face or online if she perceived a personal connection and 

professional connection she believes both people benefit from the mentoring 

relationship.  However, proximity for direct visual observation is the best feature of 

mentoring and that is an area that is lacking on the online environment.  Without being 
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able to observe exactly what is happening in the science classroom on Sarah said she 

knew only half the story of the teacher she is working to mentor. 

MI: So what do you think of the – the whole mentoring experience so far for 

you?  I mean how has it been for you to have both a face-to-face person you’re 

working with, and then these three online people? 

Sarah: I really like it.  They really, um – it’s been really helpful for me in that, 

you know, it keeps me thinking and keeps me, um, you know, evaluating my 

own instruction, evaluating my own curriculum.  You know, even – even 

evaluating how we support teachers, whether they’re new or not.  Um, you 

know, the constant questioning and the constant improvement, how can we 

make this better. 

Sarah is developing her skills at mentoring and believes she has still much to learn 

about who she wants to be as a science teacher mentor.  She is reflective and 

conscientious about her work and holds the belief that she is improving as both a 

teacher and mentor.  It is in how she perceives her effectiveness that tended to fluctuate 

between positive and negative self-efficacy.  However, when I asked her if she would 

continue to take on new mentees, she replied, “In a heartbeat”.  For Sarah working with 

new science teachers provided her the motivation to continue reflecting on her teaching 

and mentoring practice where she works to improve her instruction. 
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Steve 

“I’ve had it some many times proved to me through mentoring, that these poor kids are 

just dumped on.  When are we ever going to do something about it?” 

I interviewed Steve at a restaurant in a Midwestern city late in the evening.  He 

agreed to participate in this study and for multiple interviews.  Each time we met at the 

same restaurant and the interviews lasted from 60-70 minutes in length with follow up 

communications by email and telephone.  Our conversations followed the framework of 

phenomenographic interview structure, however there were times where Steve needed 

redirection from anecdotal stories to the topics of mentoring new science teachers. 

Who Steve is as a science teacher mentor 

Steve’s teaching experience spans decades and he is currently teaching course in 

science teachers education and working with alternative licensure candidates for science 

education.  In the course of his teaching career Steve has taught almost all the sciences 

grades 7-12, spending the most time teaching biology, chemistry, environmental science 

and 9th grade physical science.  Steve has extensive knowledge and experience in 

science teaching and has always emphasized a use of inquiry and investigation with his 

students.  His perceptions of how other teachers tend to be disappointment him in how 

rigid and linear most other science teachers are.  Steve spent most of his teaching career 

working at a small high school in rural Midwestern town of less than 10,000 residents.  

Recently, Steve has switched his teaching focus from working in high schools to 

teaching undergraduate courses in science education and alternative licensure programs.  

Most of our discussion focused around his stories and reflections on how he taught and 
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what his students did in his science classes. We discussed in further detail his 

motivations to become a mentor and how mentoring influenced his teaching and 

perception of science education and teaching.  

Steve began his interest in science at a young age from time spent with a friend of 

his father who was a research scientist and taught him how to do soil and water tests.  

Also Steve learned how to conduct water/soil tests to detect pollution through visits to 

work with his father.  Steve also had influential teachers in elementary school and high 

school, and also college that encouraged his interest in science and encouraged him to 

pursue science and education.  It is from these experiences in his life that have formed 

the foundation by which he has taught his students and worked to guide new teachers in 

his career.  

Steve: But that goes back to really knowing your stuff and how to teach it.  You 

know?   

MI: Now when you mean knowing your stuff, you mean just understanding 

the science. 

Steve: The science piece of it, and I was going back to the example I gave you 

last time about buffer.  You're standing knee deep in a limestone stream, and you 

can see these big chunks of calcium carbonate fall.  Shale rock and limestone 

and stuff, and you can stick your probe in there, and you can measure the 

hardness of the water.  I mean it’s right there.  You can see it. This river runs for 

miles and miles over this stuff.  You get a better sense of it than high school labs 

of some antacid.  You know?  And the kids already know that antacids are, oh, 
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anti acid and they realize the real life impact of the rocks in the stream from the 

water that’s flowing over it kind of thing and –  

MI: So you really believe kids need to experience the science they’re 

studying? 

Steve: Yeah and so how do you understand offering deep enough to give them 

experience they’ll remember.  An engagement and the concept that will fix it for 

them. 

 As a science teacher his entire professional career, Steve continually sought to 

bring better science education to students.  He views his work with new teachers as a 

direct means by which he can provide better science education to more students, outside 

his own classroom.  Steve related a story about how he had a student one time thank 

him directly when their class ended.  He said the students came and thanked him 

because he was the only teacher who greeted her everyday and showed any interest in 

her well-being.   Steve likes students who try to hide or are more on the outside socially, 

and he wants to make a connection with every kid in his class.  Steve recognizes real 

learning when students show him that they can remember a lot of what they learned by 

alternative means of assessment, for example he asked a student to stand up and tell 

everything they knew about a concept from class and when they finished they had 

talked straight for 5 minutes. 

Steve emphasizes motivation and engagement and that students need to have an 

interest in what they are studying in order for what they have learned to stick.  He also 

believes intently in inquiry and investigation, however his form of inquiry begins with 

providing students with a question, or conflict, or concern and then encouraging 
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students to find the answer and investigate the results of their experiments.  Steve told 

numerous stories of how he taught and how he encouraged his students to seek out 

answers to questions he posed to them, in many cases without giving them too much 

guidance.  He also discussed students having a frustrating time with this method, 

however, many found the challenge interesting and tended to retain what they’ve 

learned longer than if the students explored a science topic than if he as the teacher was 

always directing them in their learning.  Steve described one incident with a class this 

way, 

At the end of the second day, one student came up, and he said, “You know, 

you're doing this all wrong.”  I said, “What?”  “This is no way to teach science.”  

“What do you mean?”  “Well, in science, you give us a sheet, and we follow 

what to do.  Where’s the sheet that tells us what to do this?”  I say, “No, that’s 

not the way it’s going to work.” Finally, someone in the back, “Oh, we figured it 

out.  It’s getting hot.”  So that goes through like wildfire. 

MI: What did you do?  How they do?  Everybody go watch them. 

Steve: So then at the end, we had a conversation about it all, and I said – I can't 

remember the brand.  I said, “Look at the – suppose this company said, ‘You 

know, I want something like this.  It’s got to be cheap, and it works.’  So they 

bring in all their scientists and they say, ‘You know, this is the product.  Now 

get it for me.’  Do you think they walk into the other room, pull a book off the 

shelf, ‘Alright, everybody turn to page 95.  This is the directions on how to 

make these things…no, it’s trial and error. 
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Steve thinks that when students are engaged in inquiry they are learning how to 

question, investigate, explore, extrapolate, and argue or debate what they think.  These 

are all higher-order thinking skills that require longer time frame for students to learn 

within, than today’s rapid assembly line approach to teaching, where the end product is 

a standardized test. Steve likes to allow students to have the freedom to explore and 

investigate and he acts as a guide, which allows him to interact with all his students 

independently which allows him a personal connection with all his kids, instead of 

lecture where only a few students get the chance to interact with a teacher.  It is from 

this fundamental belief in inquiry learning that Steve works with his mentees and how 

he tries to help them become better teachers. 

Steve has been a science teacher mentor for over 30 years and mentored dozens of 

new teachers, student teachers and science education students preparing to become 

teachers.  Steve believes in mentoring for a few reasons, first he wants to give back to 

the profession and feels an obligation to give back to science education.  Secondly, he 

says he has seen a lot of poor science teaching and wants to try and remedy that by 

working with other teachers and hopefully they will learn how to become more 

engaging and effective teachers that emphasize student centered learning and 

engagement, over covering content.  Steve shared one example, 

And that was the point I wanted to get to him [mentee] is that, by totally 

immersing yourself in the concept and engaging your students in this where they 

actually are a part of this stuff is what makes good science teaching. 

Steve likes working with new teachers and finds that most people are easy to work 

with and receptive to his ideas on how to improve their teaching.  Over the years, Steve 
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has found that new teachers are easier to work with than more experienced veterans or 

colleagues.  Colleagues in the same school many times viewed him as an odd duck on 

the floor, but when they needed something like a sounding board or new idea or 

something they would seek him out. 

Yeah, it’s a group of individuals both teachers and colleagues that just they do 

things the way I think they should be done.  So, yeah, some people to have 

conversations with.  I remember one time one – three of us were sitting around 

in a classroom after school, and we were having a fairly in-depth discussion on 

how to teach scaled to the students.  And a newer fourth member of the 

department walked through, and she thought we were having a significant 

argument, and we explained to her, no, we’re like this all the time.  We 

challenge each other’s thoughts, and we – and it makes us a better teacher.  And 

we happen to all be – have one – a couple of sections of ninth grade physical 

science at the time.  So it was nothing unusual for two of us to walk in on the 

other guy’s class and sit in the back and watch and talk to him about it 

afterwards.  You know?  Or that’s how you did it.  I'm going to try it next hour 

that way.  You know? 

In regard to mentoring a new science teacher Steve thinks it always gets back to 

“stuff”, either the new teacher has no “stuff” to teach with and end up teaching straight 

from the book, or the other problem which can be worse in some cases, is too much 

“stuff” left from the previous teacher.  This second situation causes a new teacher to try 

and teach using equipment and materials that they are unfamiliar with and may be 

unsafe and may become discouraged trying to teach outside their content area.  This 
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results in a teacher falling back on using the book more and they become harder to 

redirect since they develop feelings of frustration or anxiety over trying unsuccessfully 

to teach using inquiry and are more likely to resist trying again.  Steve explained, 

Yeah, right and that makes a lot of difference.  This – a face-to-face contact so 

you can establish that piece, I think is real important.  If you're just out there 

talking to someone, that doesn’t work as well I don't think. 

Steve views mentoring as a way to give back to the profession, however he also 

wants to influence how science is taught.  He is an advocate for inquiry and believes 

every teacher needs to utilize investigation first and he strives to incorporate that belief 

in his mentees.  Safety is also another concern and that new teachers he believes need to 

be concerned for the welfare of their students, and therefore inquiry needs to be used 

wisely in the science classroom.  Steve is a very experienced mentor having worked 

with many mentees and student teachers and his methodology for working with the two 

differ.  One is more hierarchical and the other more collegial.  Steve has strong ideas 

about science education and science teaching and actively works to have his mentees 

understand his ideas and hopefully share his enthusiasm and belief in changes that need 

to happen in the science classroom.   

It was your own student teacher in your own classroom or you were a district 

mentor working with this first year classroom teacher, you can be there on a 

daily basis, and we are going to, and you're going to watch while I do it, and you 

are going to do this because this is part of your expectation.   They [new 

teachers] are ill prepared.  I know that’s my biggest frustration with all this.  I 

like helping out.  You help a few, but they are just not even beginning the tip of 
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the iceberg for all those other first year teachers out there in all content areas 

that are just suffering like crazy. 

How mentoring has influenced Steve’s instructional practice 

Steve was vague about his ideas on how mentoring may have directly influenced his 

teaching, he likes working with other teachers mostly he likes providing ideas and 

helping new teachers be more like himself.  Steve does not have respect for colleagues 

that focus on lecture and covering content, testing every chapter and then rewarding 

kids with a lab if they behave.  His relationships varied with his mentees and students 

teachers; with mentees that were independent Steve provided support when needed and 

ideas when requested.  With others that were closer personally he gave support, advice, 

encouragement, teaching ideas, and fatherly caring.  Like with his students, Steve would 

give the most attention to those teachers that were the most needy, most unique, and 

most open teachers. 

Every single time I went through a mentoring process where they brought 

mentors in and they trained us, and we were – and every single time, they’d tell 

us the same thing.  And every single time, we’d learn the same thing that these 

poor kids are just dumped on.”  And they have overstuffed classes and not 

enough equipment, and they feel isolated.  They’re ill prepared to teach their 

content, and it’s all baptism by fire.  And why are you complaining that they all 

leave after three to five years.  I’ve had it some many times proved to me, 

through mentoring, that this is the case.  When are we ever going to do 

something about it? 
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Steve spoke with relish about several stories of how his students learned depth of 

subject matter from their experience with the topics they are studying in class.  He 

smiles and laughs often when he talks about how much his students learned in his 

classes, even though they weren’t “covering” the same amount as other classes.  Steve 

loves that his students achieve success through inquiry and investigation and taking the 

time to really learn a subject well and not try to just graze over the top of many subjects. 

Steve views helping change one teacher at a time is a means by which we can affect 

change in science education, one to one, face-to-face.  However, he also views the 

assembly line method of secondary education prevents teachers from being able to 

change, since they are driven to do so much that once a teacher has found what “works 

for them, they don’t have the time to create and change what they do and so it sits, year 

after year, “the some old-same old”.  Also, when there is constant turnover of teachers, 

most never get to the point where they are interested and needing to change to best fit a 

student centered approach to science teaching, and so we start over with new teachers 

trying to figure out what to teach, like a broken record and everyone is too busy to reach 

over and lift the needle out of the broken groove. (A metaphor we vinyl record people 

understand.). 

Discussion is key for Steve in influencing his teaching practice; particularly when 

there is debate and exploration of new ideas.  Observation is also important, he likes to 

use ideas he observes and then modify the lessons or activities into inquiry based 

activities.  Then he shares back what he has created from another’s lesson and reflects 

on their response to his work.  Steve has learned most from observations of negative 

examples of teaching and how they should be improved or modified to incorporate 
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more inquiry and investigation.  His reflections of how his mentees teach influence his 

ideas the most.   

MI: Do you think that’s something that, as a group, you guys just needed to 

talk it out?  You were at that stage in your career where it was, “I need to get 

better?”   

Steve: I don't know if it’s a need to get better as much as just the – it was just 

fun to be able to talk about what you were doing.  You know?  And you learned 

from each other, and I don't think it was anything other than that.  We just – we 

enjoyed posing questions and having conversations about it.  That’s all. 

Lastly, Steve believes observing the behavior of students is most important to gauge 

the effectiveness of a teacher and he likes to see how students respond to his mentees 

teaching.  After reflecting on how students responded to the beginning teacher’s lesson, 

Steve used situations like these as reflection points for reevaluating his own teaching 

and made modifications when he perceives himself following patterns that may invoke 

a negative experience for the students.  However, this is balanced by his drive for the 

use of inquiry, if students do not like inquiry and want efficiency, he does not mind then 

if a student has a negative experience.  He thinks they want to take the easy way out 

without having to work using their mind.  When he reflected on how he learned these 

ideas through past mentoring programs, Steve explains his perceptions this way, 

It was a – I was heavily involved in it.  It was a very good program.  Brought 

people together and you had great conversations about teaching and learning and 

science and opportunity for people to try new things, think outside the box in a 

very user friendly, nonthreatening way, and we got rid of that.  Too bad… 
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Steve’s self-efficacy as a teacher and mentor 

Steve is at a point in his career where reminiscence is frequent and his stories 

demonstrated what he believes his strengths are his ability to engage students and get 

them motivated to learn whatever the subject is they are studying.  He talked about his 

lichens unit with new teachers and his limnology unit with his high school students at 

the high school he spent most of his teaching career at.  He also emphasizes the need for 

investigation and kids conducting real science research, inquiry that is guided by the 

teacher with a focus on what the students are studying in class. 

Steve has high self-efficacy of his teaching and mentoring.  This is born from his 

extensive experience and commitment to science education.  When asked if he learned 

science content from his mentee, he appeared shocked, his science knowledge is 

extensive and a beginning teacher would probably not have science knowledge he 

didn’t know.  He is a life-long learner and stays up to date with his science content 

knowledge. 

His view of mentoring is almost patriotic in his need to work with other teachers 

and to improve science education for as many students as possible and he sees working 

with new teachers and integral to improving science education.  He doesn’t see much 

difference in working with beginning teachers in person or online, but the lack of 

personal contact and observation of the teaching and school of a beginning teacher 

hinders his ability to directly influence how his mentee teaches, he is left to only hope 

what he does helps.  Lastly, Steve believes the new age of teaching will be within a 

more technologically advanced medium, so why not get involved with it.  He believes 

new teachers will naturally reach to their computers first for help; so why not we 
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veteran teachers be they’re waiting for them ready to help out?  Steve voiced his ideas 

this way, 

Yeah and are we going to have teachers prepared to do that?  So that’s a major 

piece.  I – see the other major piece is how do we develop a science teacher 

who’s ahead of their students in what is current in the world of science?  That’s 

going to take a lot of independent self-study to keep abreast of everything.  I was 

amazed.  This young guy was looking at- he’s talking about a couple of 

activities in nanotechnology he’s got coming up.  Wow, now that’s cool! 

Steve has intense ideas on how science should be taught and that students need to be 

engaged in the complete inquiry process because science is about figuring things out, 

not always following procedure.  Through mentoring Steve described how he has been a 

witness to both superb teaching and sub-par science instruction.  In our conversations he 

spoke frequently about how science teaching needs to change, from what he has seen 

and heard from his mentees and other colleagues.  For Steve his teaching is affected 

from his philosophies of science education, which arises from his work coaching his 

mentees to use inquiry in their teaching.  In one example Steve gives an example of 

coaching a mentee to plan for students to be challenged to motivate them to want to 

investigate and explore, 

Well, he told me he never thought about that – doing that.  I – fine.  I don't 

always think of everything either, but see.  The other thing I have found in 

teaching is that you have to have something they’ve never seen before.  And it’s 

got to be perplexing and challenging enough that they will be attracted to it and 

want to figure it out and then the science flows from there.  So you – if you don't 
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have someone who truly knows that – to a great depth, the science part of it, 

you're going to stop at just observing. 

Steve described most importantly that his mentoring helped him see the relevance to 

what his students were learning and to value what he taught them, so they remember 

and use what they learned in class for the rest of their lives.  Steve gave an example of 

how he came to this perception after a conversation he had with another teacher.  He did 

not elaborate on whether this other teacher was a veteran teacher or new teacher with 

whom he was working.  However he wants to instill a similar attitude to his own in his 

mentees and explained it this way, 

But it’s all in how you – but I had a science teacher tell me one time, “Why do I 

want to spend a whole week with my kids doing a field study so they understand 

about biodiversity when I can give them the definition and move on?”   

MI: That’s the part that’s a complete misconception –  

Steve:  Between the language of science … and science and it’s like – So many 

science teachers are focused on we have to teach the terms … and they miss 

teaching the science.   

Steve also discussed how learning through investigation and research pushes 

students to learn the in-depth content necessary to truly understand a specific content 

area.  Learning content for the sake of learning content has little value or little retention 

beyond a standardized test.  Learning content to understand and use the learned material 

is important for a student’s life and they will retain it longer than other students. 

Steve: But that goes back to really knowing your stuff and how to teach it.  You 

know?   
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MI: Now when you mean knowing your stuff, you mean just understanding 

the science? 

Steve: The science piece of it, and I was going back to the example I gave you 

last time about buffer.  You're standing knee deep in a limestone stream, and you 

can see these big chunks of calcium carbonate fall.  Shale rock and limestone 

and stuff, and you can stick your probe in there, and you can measure the 

hardness of the water.  I mean it’s right there.  You can see it.  This river runs 

for miles and miles over this stuff.  You get a better sense of it than high ___ 

____ some antacid.  You know?  And the kids already know that antacids are, 

oh, anti acid. 

MI: It works. 

Steve: Yeah.   

MI: So if you’ve got – 

Steve: They realize the real life impact of the rocks in the stream from the water 

that’s flowing over it kind of thing and – 

From all the stories Steve shared it is obvious that inquiry is the foundation by 

which Steve teaches science.  He uses primarily guided inquiry by directing students to 

explore a specific topic, but they have the freedom to investigate wherever the science 

leads them within this area.  To prevent students from getting lost or bored, provide a 

path for them to follow, but along the path allow students to explore and find what they 

believe the most valuable while they travel and investigate. 

Steve spent much of the interview discussing his perspectives of what science 

education is about and how it should be taught.  Steve also emphasized how he is a 
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social constructivist and that many of his ideas on how to teach science came from his 

interaction with other teachers, through dialogue, discussion and debate.  He prefers to 

share ideas and work with other to create new ideas about science curriculum and 

teaching delivery techniques.  Steve believes in inquiry and the main focus of teaching 

science and foundation of student learning science, regardless of the content area.   

Steve sees mentoring as a path of change and that he can have an impact on how 

science is taught by working with new teachers and trying to help them become more 

inquiry oriented in their instruction.  Mentoring also for Steve is somewhat obligatory, 

or in payment back for the benefits he perceives to have received in the years that he 

taught.  He wants to see change in how science is taught, and believes there are a lot of 

bad science teaches out there and so if he can help others teach better, he is helping 

science education and indirectly, and most importantly helping kids taking science 

courses.  Steve’s perceptions of his mentee, teaching science and science education are 

based or focused through his lens of providing a “force” of change.  His ideas of 

working to create change in science teaching were frequent in his stories, 

Steve: We’ve got to bring these young people up to speed on technology.  I 

mean that’s kind of like the biology teacher who doesn’t know how to interpret 

environment.  There’s a lot of technology standards being laid in for our state 

standards.  I don't know if you looked at them or not. 

MI: Yes, I have.  The state standards. 

Steve: Yeah and are we going to have teachers prepared to do that?  So that’s a 

major piece.  I – the other major piece is how do we develop a science teacher 

who’s ahead of their students in what is current in the world of science?  That’s 
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going to take a lot of independent self-study to keep abreast of everything.  I was 

amazed.  This young guy was looking at- he’s talking about a couple of 

activities in nanotechnology he’s got coming up.  I would bet that if I ask my 

other mentee, who I haven’t connected with yet.  Sent her an email.  She hasn’t 

come back, but I bet nanotechnology is not everybody’s everyday word.  Let 

alone putting together some stuff to help students understand that whole world 

of nanotechnology.   

Steve’s perceptions of mentoring both face-to-face and online 

Steve was not detailed in how he experienced online mentoring, he seemed inclined 

to talk about mentoring, but the online component was secondary or equally mixed with 

his other mentoring experiences.  To him, both experiences seemed to be somewhat 

equal in his work.  He did however meet his online mentee the night I interviewed him 

and he discussed that meeting in some detail.  He talked about how mentoring online 

has both benefits and disadvantages.  He likes to be able to meet with someone who is 

from undergraduate programs with which he is familiar, but then moves away and they 

can still meet with a mentor.  He likes that he can easily share electronic documents, 

files and websites for easy access than trying to explain or write out a web address to 

someone.   

I'm going to send you a lesson plan or website or a whatever, take a look at this.  

Consider this an alternative to what you are doing kind of thing and at least give 

it a try.  I can help you as much as I can.  But if they choose not to, the downside 

of virtuality is “so what?”  But, on the other side, there are other positive pieces 

to it.  At least they have someone they can turn to in a completely anonymous 
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sort of way. And they can talk about why does the school do this in terms of 

policy.  How do I handle this colleague next door?  This is how the principal is 

reacting to all of this that’s going on.  They know they can freely talk to me 

because I don't know any of these people.  I'm never going to show up in their 

district going, “Hey.”   The model is I'm out of anonymity on my part is that 

someone on the phone or someone on the other side of the chat screen. So other 

than having told them I’ve taught for 30 years, they have no clue how old I am, 

what I look like, and they miss all the facial expression. 

MI: Definitely a side of the communications gone, isn’t it? 

Steve: Yeah, yeah.  But it’s better than them not having anything. 

He thinks observing a new teacher is key to really helping them become a better 

teacher.  Meeting the person face-to-face was best, so that way there could be a face to 

the name when working with a new teacher.  If you had not met the person, things felt 

more formal with there was less give and take and conversation rarely got beyond how 

things are going or how are things working.   

Disadvantages though seemed more prevalent from examining Steve’s transcript, 

such as not being able to watch the new teacher teach a lesson or see their facial 

expressions when working together or with students.  Steve discussed how a person’s 

demeanor is different when they are with him compared to when they are with students.  

He stated several times how important it is to have a personal connection with the new 

teacher with whom he’s working.  However, he also acknowledged that new teachers 

and the younger generation are more at home in the use of online communication and 

are more apt to share in this realm, than older teachers, therefore it’s important for 
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veteran teachers to learn how to relate to new teachers here in order to continue to give 

back to the profession. Steve spoke more about this aspect of online mentoring than 

before, he talked about how important is was to meet with the young teachers and try to 

get to know them personally and try to build a personal connection with them so it 

wasn’t only a work conversation all the time.   

It makes a lot of difference.  This – a … face-to-face contact, so you can 

establish that piece, I think is real important.  If you're just out there talking to 

someone, that doesn’t work as well I don't think.  For this kind of situation. I 

don't know.  At least from my standpoint, there’s just never a real connection.  If 

I can put a face and a personality with a person I'm working on at the end of this 

technology, it makes it better than I wonder what they look like and that kind of 

stuff… I don't know.  For me, it just makes it more personal. 

He believes it is important to have a close personal relationship with his mentees so that 

they feel comfortable enough to share their ideas and attitudes about what’s happening 

in their classrooms and schools so he, as the mentor, can have a better idea as to what 

the new teacher’s needs are.   

Right now it appears that talking online and email seems to be the best way that 

Steve relates to his mentees.  He prefers email so he can reflect on what he wants to say 

and can upload files if need be.  Steve likes to be able to meet with the mentees but he 

doesn’t like using the software program provided by the online program, such as Adobe 

Connect, he likes Skype much better since both are flawless in their working and ease 

of use.  Steve described how he thought Adobe Connect was wracked with problems 

and many times can’t really be up and running very well without a lot of “finagling”. 
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Steve approaches each mentoring assignment in stride, as the veteran would be 

expected from someone having extensive mentoring experience.  He has strong self-

confidence in his perceptions of what works in the science classroom and what does 

not.  When working with someone face-to-face observation is very important for Steve 

to see and understand how a person teaches and uses this for a reference point in which 

to influence their teaching.  Working online has advantages for distance mentoring and 

reducing isolation, but lacks to personal contact and perceived responsibility to take the 

“advice” a mentee would receive from their mentor.  Steve is not fazed if a mentee does 

or does not act on his recommendations, but he is bothered if a mentee he is directly 

working with in his building does not take his advice.  Steve approaches face-to-face 

mentoring somewhat hierarchically and online more collegially.  He is at ease with 

technology such as sharing files and using voice over Internet technology. 

Steve holds strong ideas about science education and when combined with 

perceptions of his mentees, he takes on a head coach role with the new teachers giving 

them direction and critique.  Steve is working to be the change what he believes is most 

important in science instruction, and his acts through his mentoring and teaching to 

improve science education.  By using a directive style of mentoring, coupled with 

observation and critique, Steve believes he is effective in enhancing his mentees’ use of 

inquiry in their classroom and improving their instruction.   

Although each of these science teacher mentors stories is unique, there are common 

experiences shared among them.  However, these mentors also demonstrate distinct 

beliefs and ideas about how they experienced mentoring new science teachers.  It is 



   162 

 

from a closer examination of the similarities and differences between these five mentors 

that I focus my analysis in chapter five. 

The following table is a brief summary of each case where I can provide a clear 

framework from which cross case analysis can be built (see Table 4.1).  Each science 

teacher mentor (STM) is categorized with key aspects from transcripts that identify their 

ideas and beliefs.  The table demonstrates where each STM fit with the four areas 

discussed in each case study: Whom they are as STM, perceptions of mentoring, 

influence of mentoring on instruction and self-perceptions. 
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Table 4.1 Summary of science teacher mentor cases 

Science 
Teacher 
Mentor 

Who they are as 
science teacher 

& mentor 

Perceptions of 
mentoring 

Influence of 
mentoring of 

their instruction 

Self-
perceptions as 
science teacher 

mentor 
Heather Observe, Listen 

& Model 
Need personal 
connection, 
meeting face-to-
face, or vocal 
communication 

Received new 
ideas and 
materials, 
observing is 
key for 
mentoring PCK 

Be there for 
support and 
resource to 
new science 
teacher 

Kerry Listen, advise, 
provide 
resources 

Need personal 
connection first 
to establish 
rapport 

observing is 
key for science 
teaching PCK 
& mentoring 
PCK 

Be there for 
support and 
resource to 
new science 
teacher 

Mike Share, engage in 
social 
constructivism 

Need to do more 

to invite new 

generation into 

community of 

teaching 

Gain new 
instructional 
ideas and 
materials 
through 
collaboration 
with mentee 

Relate as a 

colleague, 

Give back to 

profession  

Sarah Observe, listen, 
reflect, advise, 
share & coach 

Need to share 
and build 
relationship, 
learning how to 
professionally 
support mentee 

Developing 
mentoring PCK 
is emerging & 
learning how to 
instruct mentee 

Provide 
support and 
coaching 

Steve Listen, advise, 
critique, direct 
& coach 

Invite new 
teachers into 
community of 
practice, 
influence how 
they teach early 
in their careers  

Observation is 
key to coaching 
mentee & 
development of 
perceptions of 
mentee 
teaching 
abilities 

Give back to 
profession, 
mentor for 
reform in 
science 
teaching 
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CHAPTER FIVE 

The more one analyzes people, the more all reasons for analysis disappear. Sooner or 

later one comes to that dreadful universal thing called human nature. 

-Oscar Wilde 

 

Review of Case Study Purpose 

To gain insight into the world of mentoring new science teachers it is imperative to 

first examine how a veteran science teacher is influenced through his or her work 

mentoring a new teacher.  This case study seeks to share the impacts mentors have 

experienced through their work with new teachers and provide balance to the other side 

of research into the social partnership of mentoring.  This chapter will discuss the 

results of an extensive and thorough cross case analysis and specifically address themes 

that have emerged from each science teacher case narrative.  This study sought answers 

to three main questions as discussed in chapter one: 

How does participation in a mentoring relationship influence a science teacher 

mentor’s instructional practice?   

What are the effects of participation in a mentoring relationship on science teacher 

mentors’ self-efficacy? 

What differences can be observed when science teacher mentors conduct mentoring 

face-to-face or mentoring online?   

It is by following the interpretive nature of interview data from a phenomenographic 

perspective that results from this case study will discuss specific influences to science 



   165 

 

teacher mentors’ (STM) teaching practice and self-efficacy.  The chapter concludes 

with an examination of how communicating with mentees through the medium of face-

to-face interaction and online discussion may have direct impacts on mentor 

perceptions.  

Interpretation of Results and Discussion: Cross case analysis 

To begin this analysis, an in-depth exploration of each interview was conducted 

utilizing coding techniques to identify specific targets of understanding the mentoring 

experience within the perspectives of the online and face-to-face environments.  As 

described in chapter 3, interviews were coded within three broad categories of “What 

Science Teacher Mentors (STM) Learn”, “How STMs Learn”, and “How are STMs 

Influenced”.  Each category was further divided into three sub-categories, such as 

“Teaching”, “Lessons”, and “Perceptions”, which in turn created 54 specialized codes 

(see Tables 5.1, 5.2 & 5.3).  Codes and interview transcripts were uploaded in the 

qualitative research software HyperRESEARCH® for analysis.  From here each 

transcript was read multiple times and coded using the code list described in chapter 

three and each table is reproduced here for ease of recall and the entire matrix can be 

viewed in Appendix G. 

Table 5.1 What Science Teacher Mentors Learn 

Teaching Lessons Perceptions 

Instruction Activities Of mentee 

Rapport Labs investigations Of education 
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Organization Inquiry  Of science 

Planning Presentations Of science education 

Safety  Of themselves 

Upon examination of the complete data set of recorded codes for all interviews of 

STMs, four key themes within the data include responses focused on: perceptions, 

reflections, self-efficacy, and teaching practice.  An analysis of these data was explored 

through a phenomenographic lens of the research questions guiding this study.  

Specifically, how mentoring influences the teaching practices of veteran mentors and 

what effects influence their self-efficacy and perceptions of their professional practice.   

Table 5.2 How Science Teacher Mentors Learn 

Directly Indirectly 
Given materials Reflected on past experiences 

Given ideas Problem solved for mentee 

Shown methods Problem solved with mentee 
Observe techniques Discussed new ideas/lessons with mentee 

Heard dialogue Listened, empathized and reflected, “If that were 
me what would I do…” 

Observed student responses Listened and assessed the mentee’s situation  
Practiced lessons themselves, 
mimic 

Interpreted how the mentee performed based on 
internalized criteria 

 Assessed themselves based on criteria used to 
assess their mentee 
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Table 5.3 How Science Teacher Mentors Are Influenced Through Mentoring  

Content knowledge Pedagogical Content 
Knowledge (PCK) 

Self-efficacy 

Enhanced from dialogue 
with mentee about 
science/technology 
content 

Safety concerns  Positive or negative depending 
on their perceptions of how 
they performed as a mentor.  

Enhanced when assisting 
mentee find resources or 
information 

Usage of inquiry 
expanded due to 
encouraging mentee.   

Positive or negative depending 
on their perceptions of how 
they performed as a science 
teacher. 

Enhanced when 
assessing for 
misconceptions of 
mentee’s content 
knowledge. 

Usage of inquiry 
expanded due to 
modeling for mentee  

Enhanced from helping others 
be successful 

 Expanded professional 
network 

Enhanced sense of 
accomplishment 

 Professional/Collegial 
relationships expanded  

Identification of being a 
teacher leader  

 
 

 Increased personal 
relationships with other 
science teachers 

  Negative relationships with 
individuals  

 

A frequency distribution of transcript data demonstrates observable differences in each 

of the four main themes found within transcript data (see figure 5.1).  Furthermore, a 

detailed discussion of individual codes will be provided for each of the four main 

themes of perceptions, reflection, self-efficacy and teacher practice identified from the 

data. 
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Figure 5.1 Distribution of Science Teacher Mentor (STM) Coded Interview Responses 

 

It is from these themes that I will organize the discussion of my analysis and explain 

how data from interview transcripts provide evidence to explain answers to each of the 

three research questions within this study.  I will discuss each of them in order of 

prominence within the data, beginning with reflection, self-efficacy, teacher practice, 

and concluding with perceptions.  I will complete my cross case analysis with 

discussion of how the two environments of mentoring demonstrate influences in 

moderating STMs’ perceptions of teaching and mentoring. 

Impacts on Science Teacher Mentors Instructional Practice 

Influences of Mentoring on Science Instructional Practice  

Initially, when I began this research study, my first ideas on how STMs would be 

affected by mentoring would be explanations of changes they had made in their 
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teaching practice having learned new instructional techniques.  This however was not to 

be the case, at least not frequently, since STMs discussed teaching practices within their 

interviews with a frequency of only 26% of the total transcript coding (see Figure 5.1).  

Mike, was an extreme in this case, with 0.55 frequency for discussing teaching 

practices, while the other four varied more closely between 0.20 – 0.33 (see Table 5.4).   

Table 5.4 Summary of Science Teacher Mentor Interview Response Frequencies  

Code Heather Kerry Mike Sarah Steve 

Perceptions 0.36 0.41 0.16 0.42 0.53 

Reflection 0.17 0.16 0.06 0.18 0.10 

Self-Efficacy 0.14 0.24 0.23 0.16 0.11 

Teaching Practice 0.33 0.20 0.55 0.24 0.26 

      

Total codes 1.00 1.00 1.00 1.00 1.00 

 

Most often STMs discussed their perceptions of science teaching, and ideas on what 

they should be taught or how it should be taught.  Mike spoke the most about how he 

actively sought out his mentees’ ideas on teaching science, and worked toward 

including them in sharing ideas as often as possible.  Mike described how he would 

reach out to his mentees and welcome them as part of the community, 

I’m always like for me the best part of teaching is to share ideas, bounce them 

off each other and take your idea and this person improves it and oh, yeah, that’s 

cool.  Then you add something to improve it and keep going back and forth and 
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you have a really good lesson, all right.  And I guess I liked instances like that 

because we made the teachers feel welcome and that they were a valued part of 

the school.  They were more open to, hey, we should try this or maybe this little 

twist, and sometimes just a little tweak on something would make it like ten 

times better than it was before.  I guess those kind of things I liked, and that 

happened a lot. 

When STMs observed the teaching practices of their mentees, and compared what 

they saw with their own personal experiences, they would often make decisions that 

focused their own teaching more on their student’s engagement, instead of covering 

science content.  For example two STMs, Mike & Sarah, found themselves working to 

develop more student-engaging activities, while other STMs, Kerry & Heather, would 

model more student-centered lessons and investigations for their mentees. Sarah 

described how she has changed in her approach after working with new teachers, 

Um, I’m much more laid back … much more willing to let kids just kind of futz 

about things, talk stuff over, you know.  With my chemistry students it’s, “All 

right, guys, you figure it out!” … you know, here’s what we know, we need to 

allow them to explore, to talk it through themselves, to debate with one another.  

Okay.  You’re ready to present?  No, we need more time.  Okay.  Well, that’s 

okay  (Laughter) it’s all right we’re not gonna get to that, you know. 

MI: So it sounds like – like after two years of working with beginning 

teachers you learned how to be more relaxed and let the leash out a little bit, 

because it sounds like it also helped you in understand the one mentee as a 

teacher.  So your self-perception changed? 
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Sarah: Yeah my self-perception did, you know.   It used to be “I knew 

everything … that this is the best way.  It doesn’t matter who you are.  This is it.  

Um, you know, “My way or the highway. “ Um, but, now, I don’t – I don’t think 

like that anymore.  I don’t feel that way and that, yeah, you’re right [the 

student], you know … you are only 14, but you do have different world 

experiences than I do … and yeah, that really does impact what’s going on in 

your life and how you understand density. 

Also observed within the data was a frequency for STMs to discuss ideas of the 

development of student-centered approaches in science teaching, such as use inquiry to 

encourage mentee, team-structured laboratory investigations and observations of 

laboratory activities (see Figure 5.2).   

Figure 5.2 Frequency Distribution for Teaching Practice Sub-Codes 
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As mentors discussed ideas about more student-centered approaches with their mentees, 

several STMs found they also began using more student-centered instruction in their 

own classrooms.  Data from transcript analysis demonstrate that STMs found through 

encouragement, modeling, and discussion they would learn new techniques through the 

process of teaching their mentees (see Figure 5.2).  New ideas would emerge from the 

dialogue itself, from the give and take between themselves and their mentees, while 

other times it required further research.  Mike explains how he believes in students 

being motivated and how he uses that to encourage students to work together. 

I remember we used to do, when I started at the school the first day, a lab, but it 

wasn’t really a very exciting lab.  It was how many drops of water fit on a 

penny.  And we would do it but it’s just you’re all sitting there.  You’re 

dropping water and this teacher that I worked with, he just made a comment.  He 

said, “I wish we had something more exciting to do.  This is just the penny’s 

boring and stuff.”  And was just, yeah, he’s right, thinking about that, so I just 

started researching around, and I found something.  This college professor had 

written some things about super ball physics and things like that and so I just 

from what I found there, we adapted it and made the lesson and so we don’t do 

any of that on the first day.  The first day we’re doing the great super ball lab. 

MI: Great super ball? 

Mike: Yah, playing with super balls, collecting data, and I’m getting tons of 

stuff from them because we started out I just say, “Tell me how that super ball 

bounce when you drop it.”  And that’s all I give them, and they’re working with 

the person they’re sitting next to.  And so then, of course, they drop from 
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different heights.  They do different things.  They get all kinds of different 

numbers, and all of a sudden we talk about that a little bit, and now they control 

some variables, and we all drop it the same way and we keep going on. 

Throughout the course of the first day, they’re working with a classmate, 

meeting somebody else.  They’re interacting with me because like I’m saying, 

okay, let’s do this part, and they’re following my instructions.  They’re doing 

some stuff.  They’re coming back.  We’re talking.  They’re going like we’re 

kinda building our relationship from Day 1, right? 

For other STMs working with new teachers had an influence on their teaching 

inquiry and investigation.  Some advocates, such as Steve, believed in full student 

participation in the most rigorous inquiry possible, such as field study or chemistry 

inquiry identifying unknown substances.  While two other STMs, like Heather and 

Kerry, believed in utilizing a more structured approach to teaching science 

incorporating guided investigation to reinforce the concepts they were studying instead 

of the students directing where learning should take them.  For Heather, this was a safer 

and more efficient means for teaching science, and she found it more comfortable for 

herself, while her mentees sometimes took a more inquiry approach.  This left Heather 

feeling uncomfortable; however, she learned new ideas and perceived that her mentee 

was effective at teaching science.  She explained how she perceived their relationship 

this way: 

Heather: I mean, it was kind of … a good relationship because I could 

make suggestions, but I’m not an administrator and I’m not gonna say I don’t 

think your students are getting this. 
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MI:   So you felt more like a coach? 

Heather: Right.  You know, and, um, and I liked her relationship with the 

students. 

MI: Mm.  What did she do? 

Heather: She walked a lot around the classroom, um, you know, just, you 

know, she did it – a couple example problems and then I would watch – she 

would, um, just check a couple of answers here and there and then help them or 

say, oh, could you show this person – you know, you got it right.  You could 

show them, you know, how to work on this part of it. 

MI: So do you find that that was something that you brought back to your 

own teaching? 

Heather: Um, yeah, I guess I already did a fair amount of that, but I used it 

just maybe a little bit differently in that I hadn’t really used students to say, 

okay, great.  You got this.  Can you explain it them while I check the rest of 

these. And, um, I guess that would be one thing that I – I did bring back from 

her. 

The influence of mentoring on STMs’ perspectives of using inquiry in their own 

classes became more developed through working with mentees and pushed veteran 

science teachers to examine more uses of investigation and inquiry in their own classes.  

While mentoring, STMs learned how to articulate to their mentees just how to initiate, 

coordinate, and complete inquiry learning.  It is when they can explain how to instruct 

using inquiry in their science classes, that they develop better understanding of the 

process for themselves.  This in turn helped them to use inquiry instruction more 
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effectively in their own classes.  For example, Kerry described how she worked with 

her mentee to help him figure out how to use the materials at hand to conduct inquiry 

lessons. 

So I think a lot of it just talking about inquiry I mean, with one guy [mentee] in 

particular online, like, we would talk about the next unit coming up, you know. 

And I would say, here’s some labs that I did, you know.  Um, and it was great 

because we were working out of the same text and things like, you know, on this 

lab one time I had a kid do this or this [hand gestures pointing from one point to 

another].  It might not be something you’d think about but I had the kids do this 

and it works.  Or, um, you know, those kinds of things that really might not be 

intuitive or really you might not think that the kids, you know, would cause 

issues with whatever it is that you give them.  And, um, so just kind of some 

head’s up on some things, you know, as you – as you go through what are some 

typical activities or some, I mean, especially when we’re talking about inquiry 

activities.  I mean, inquiry activities in science very often involve stuff, you 

know?  Because with science there’s, you know, glue and popsicle sticks 

(Laughter) or whatever.  I mean, microscopes and that kind of stuff.  And – and 

there’s this whole level of things [equipment & materials] that I think for 

science teachers, you know, again, I might be a little biased, but adds this huge 

layer that teachers with a discipline where they're, you know, just using books 

and – and what have you – so– it’s a whole ‘nother piece to manage. 

Kerry used a lot of gestures and facial expressions to help her verbalize her thoughts on 

how she worked with her mentee to help him understand how to develop inquiry 
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activities.  Her struggle with articulation demonstrates a first step in taking the initiative 

to express what may have long been just ideas or thoughts when she instructed as a 

science teacher, but now is pushed to share with her mentee. 

The actual exchange of materials, lessons, and activities encouraged collaboration 

and sharing of inquiry learning materials, increasing the opportunities for both new 

teachers and veterans alike to use inquiry in the classes they both teach.  Unfortunately, 

electronic evidence of these emails was not available at the time of this study.  This is 

where participation in mentoring can provide numerous opportunities to learn new ideas 

and work through new situations.  It also carries with it, though, more responsibilities to 

assist new teachers with problems, to develop ideas, and to learn how to handle 

classroom and personal issues common to every school.   

In the new realm of online social interaction and electronic file formats for 

classroom investigations and activities, online sharing of materials has become common 

for both scenarios of mentoring.  Historically a new teacher could gain materials from a 

veteran teacher by asking for a copy of an original document; now the exchange can 

occur in any number of formats, such as email attachments, direct files transfers over 

the internet, or drag and drop interfaces in social networking websites.  Most often, for 

the participants in this study, exchange of materials occurred via email attachments 

where STMs and their mentees would send materials back and forth to each other, like 

sharing virtual copies out of electronic file cabinets. 

Mike found file sharing to be a main focus for himself, while Heather utilized this 

more in passing.  Kerry and Sarah both found electronic file exchange to be helpful, and 

felt that they gave and received somewhat equally from their mentees.  In some cases 
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they exchanged more electronic files of documents, while with others, it was an 

exchange of websites and webpages.  Steve felt his file exchange was one directional 

with him sending more files to his mentees than his receiving documents.  His extensive 

experience and love of technology appears to have benefited him most for becoming 

more a source of teaching materials for his mentees than actually receiving much from 

them.  One of Steve’s mentees described how much he gained from working with him, 

I think it was nice for both Steve and I because Steve and I, we didn’t have to be 

face to face talking to each other and I know that was one thing that was really 

nice, if I were to have done it now, I mean, I would have used Steve a lot more, 

probably every other week.  I mean, it’s nice to meet face to face because you 

get the personal touch of it, but I think with the online mentoring, just the fact of 

talking to someone, sharing stuff and hearing some of their suggestions is 

awesome too.  You know, I think right away, the best thing, especially for 

science, is the fact that you can collaborate and doing things online for just 

keeping all those inquiry things online. 

Steve was unique in this regard; however, there were underlying tones of wanting to 

help new teachers develop more student-centered approaches to their teaching put forth 

by Kerry and Sarah.  Steve, held the strongest ideas for coaching his mentees to become 

what he considered leading edge minded science teachers.  For example Steve described 

his ideas this way, 

I recommend to ‘em [mentees] if you're not a member of your state and national 

science teachers organization, you should be.  If you're not going to conferences, 

you should be.  If you're not out there constantly monitoring and looking for 
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what’s considered best practice and leading edge in the field of teaching and 

science, you should be.  You can always improve yourself. 

Kerry and Sarah shared those perceptions, but were more indirect in their 

approaches to working with their mentees, trying more to guide them than to direct 

them.  Sarah and Kerry would use indirect language during discussions with their 

mentees, and at times model what they perceived as more student-centered and inquiry 

approaches to teaching science education.  Steve, on the other hand, would come right 

out and suggest to his mentees what they should teach and how they could do it.  When 

his mentees lacked the resources, materials or experience to understand how to teach in 

an investigation/inquiry approach, Steve would not hesitate to come out to their site and 

work directly with them to show them how to teach inquiry and bring the materials with 

him.  One of Steve’s mentees described her experience working with him online this 

way: 

Well, Steve showed me like he came down a couple of times in person and 

brought all this stuff with him.  And he had like all of these ideas, and he was 

like full of energy just like you would love to have him as a teacher kind of a 

person ‘cause he just loved what he did.  And he would show me like, “okay, 

now these are the labs that I’ve done, and this is exactly what we’ve done, and 

here, why don’t you take these examples and take a look at them and see if you 

can use this stuff” (She slightly mimics her mentor’s voice).   So he was full of 

resources.  I didn’t get resources from my cooperating teacher, but this guy was 

full of resources and full of ideas and just like threw a pile of ideas at me.  So 
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that was good because it was like the spaghetti thing, where some of the stuff 

sticks and well you know… so that was cool. 

Another aspect of science teaching practice frequently addressed by STMs was with 

safety issues in the science classroom.  Each participant discussed the unique aspect of 

science education that dealt with issues of student safety in regard to conducting inquiry 

and lab investigations.  All the mentors believed that teaching with chemicals, 

equipment, or live organisms always provided a universal set of procedures that needed 

be promoted in the science classroom whenever students were handling materials or 

devices that could cause serious injury or harm.  Dealing with the safety of science 

education became an issue that each STM struggled to reconcile with their mentees, due 

sometimes to their lack of close proximity or inability to directly observe the actions of 

their mentees.  It is interesting that this topic was prominent with each of the STMs 

regardless of the content area in which they taught, for each content field has its own 

particular safety needs.  Steve seemed to be the most concerned about safety issues and 

recalled an issue with a mentee who was a new chemistry teacher who thought 

demonstrating a thermite reaction in class for the students would be motivational, while 

Steve thought it to be extremely dangerous and far too risky to perform with students.  

In this exchange, between me, identified as male interviewer (MI), and Steve, we 

discussed safety issues when working with mentees. 

And then what happens is as – I’ve worked with these kids [online mentees] like 

– one of the most common questions I get from these mentees is, “How do you 

know that?  I was never taught that,” and I'm going, “Oh, my God.  No one ever 

told you shouldn’t be messing with mercury in the classroom?”   And I mean 
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that’s just an example.  And I was working with one of the kids last year, the 

year before that they were going to do this experiment with – well, it was 

thermite.  THE thermite reaction!   

MI: They were going to do the thermite reaction in class? 

Steve: Right, in class, and I said my God, you can't do that! 

MI: No way! 

Steve: It’s not safe, and he said, “When I was methods course, they showed us 

how to do that.”  Jesus.  And then the other thing is he said was, “My high 

school chemistry teacher used to do it.  It was the coolest thing.  Kids like stuff 

when it goes boom.”  And so I’m trying to move them off center – 

MI: Oh, man. 

Steve: So there’s a lot of dangerous things that they learn, but it’s – so.  Helping 

them out but giving examples of when I am in situations and settings where that 

knowledge is of value to me because I can say, “This is how it’s really 

happening,” and – you want to stop it if you can. 

Mentors work with new teachers to help them recognize safety issues when teaching 

science, especially if they plan on using lab materials for demonstration or inquiry, as 

Steve described above.  In most cases, it appears that STMs’ attention on safety issues 

is primarily for the safety of the mentee’s students.  Legally, it is an important issue for 

student injury can threaten a science teacher’s job; however, it seems these mentors are 

also concerned for the safety of students during a lesson or investigation activity.  Sarah 

explained how she is teaching about safety when she is working with her mentees when 

discussing how to teach lessons around laboratory investigations. 
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Sarah: You know, and you have to talk through the 29 steps [laboratory 

procedures] for 45 minutes before you can run to, “Okay, let’s talk about 

varieties of ways that you can instruct.  Okay, let’s talk – let’s talk about the 

opening.  How are you going to do the opening?  Okay,” you know, “Here are 

your safety concerns, you want to watch,” you know?  ‘Cause if she doesn’t 

have any contacts for that.  

MI: Right.  Right.  So – so it sounds like, you know, it’s kind of a tough call.  

Do you – do you tell her about the context, or, do you just let her experience the 

context or – or do you try to get her to – to be able to see it.  How did you 

approach it? 

Sarah: Yeah.  Well, my approach was “I’m not telling you” … and I, um … that 

was a mistake. 

MI: Ahhh, I see... 

Sarah: That was a mistake with Anne.  She was extremely uncomfortable with 

that, … it produced all kinds of anxiety for her.  And I didn’t figure that out 

until, you know, a few days – it took me a few days to figure that out. 

In this situation Sarah was working to promote safety and appropriate instruction, 

but then realized her approach was too stressful for this particular mentee.  It is from 

situations like these that mentors transition from an intuitive understanding for the 

needs for safety; to the development of articulation skills to more effectively assist their 

new colleagues.  In so doing, science teacher mentors developed a deeper understanding 

of how to teach their mentees, while developing more depth to their own personal 

understanding of the educational landscape within a science classroom. 
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Science teacher mentors view teaching science as a unique content area due to the 

logistics of managing materials, chemicals, equipment, measurement tools, or 

organisms and new teachers need assistance in learning how to organize and manage all 

these materials when they are learning to teach through inquiry and investigation.  Four 

of the five STMs discussed how they have learned more efficient means of working 

with inquiry materials and also how to communicate these skills to mentees.  Several 

explained how working with new teachers helped them to reflect on why they have the 

materials and equipment they use in their classes and thus were able to assist their 

mentees with learning how to organize what they had in their own classrooms.  Sarah 

described one of her mentees as having plenty of “stuff” but struggling with knowing 

what to do with it all: 

Sarah: You know, “And she’ll send me stuff [electronic files of documents]; 

she’ll tell me what I need to do, she’ll give suggestions,” and so, you know… 

MI: So are you sharing like electronic documents?  Are you sending her e-

copy stuff? 

Sarah: Well yeah, I heard the first time, um, it was, (sigh), let’s see, okay.  I’ve 

got to back up; I’ve got to figure out my months.  Okay, October she was 

towards the end of her unit, so I just sent her a few things, and then in November 

she e-mailed and she was doing the gas laws.  So I sent her everything I had.  In 

numerous e-mails, ‘cause the files are just so big, you know, and, um, we’re … 

we’re scheduled to talk on Fridays, so I’m really looking forward to how it … 

how it went. 

MI: Oh, okay.  So you’re going to talk to her this Friday. 
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Sarah: Yeah.  She sent me a quick e-mail after I had sent her all these e-mails 

with all this curriculum and she’s like, “Oh, this is exactly what I’m looking for.  

This is fabulous.  Thank you so much.”  And then we haven’t really had an 

opportunity to – to digest, but I’m hoping to hear that it was helpful, you know, 

that she wasn’t, you know, staying up all night, trying to figure out what to do 

the next day.  I’m hoping that, you know, the kids were learning and it was easy 

to implement. You know, that she could really focus on the content as opposed 

to, “Oh my god, what am I going to do tomorrow?” as she’s, you know, 

engaging [Laughs] in a lab or whatever it is… you know. 

Decisions STMs make to modify how they teach can come in a multitude of forms 

and possibilities such as: actively seeking to change the lessons they teach, exchanging 

materials, reinforcing safety guidelines, or organizing the materials necessary to teach a 

student-centered inquiry activity.  Several of these modifications originated from the 

discussions between the STMs and their mentees, or from listening and observing the 

new teacher working with students in the classroom.  The STMs may have chosen to 

change, or not change: however, the motivations to change are key to understanding the 

mechanisms that are impacting STMs.  To understand what is motivating STM to 

modify how they teach and mentor new science teachers, we must further explore the 

role self-efficacy and perceptions play in influencing how STM make decisions in 

regard to their professional practices as teachers and mentors.   

The Impacts of Reflection on Science Teacher Mentors’ Instructional Practice 

The importance of reflection as a component of learning is well documented (Little, 

1990; Wang, Odell & Schwille, 2008) and its appearance within teacher discussion was 
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prominent in this study, but not substantial when compared with the other three themes.  

For each of the mentors, reflection was important in their relationship with them 

mentee; however only 13% of all transcripts texts were showing statements about the 

topic of reflection made by STMs (see Figure 5.1).  For example Sarah explained a 

situation when she was listening to her mentee struggle with a difficult situation in the 

classroom, 

You know when a mentee walks in your classroom and says, “Oh my god, let 

me tell you what just happened.”  You know, and you get this story and you’re 

thinking to yourself, “What would I have done?” or you’re thinking, “Okay, this 

story’s gonna end with the question, ‘what should I do?’”  You know, and so 

you’re trying to reflect on your own experiences so I know what to tell them. 

STMs would reflect after observations or discussions with heir mentees, and the 

focus of their reflections was split between thinking about teaching, either their 

instruction or the mentee’s, and thinking about how they mentored (see Figure 5.3).   

Figure 5.3 Frequency Distribution for Reflection Sub-Codes 
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Each mentor varied with how frequently they discussed reflection as an aspect of their 

experience mentoring, with Mike at the lowest value of .06 frequencies while the other 

four ranged between .10 - .18 (see Table 5.4).  It was not that Mike was not reflective in 

his teaching, but more that he was focused on the present and how to keep moving 

forward in his teaching. 

When I started teaching, I was sixth grade through eighth grade, the math and 

science teacher, and I was also the only one was also I guess sixth grade, eighth 

grade math and science department had, I guess and I had no one to kinda show 

me like how to teach, okay, or to bounce ideas off and to get the experience, you 

know.  So I think the mentoring thing is a really good program to start just 

because as teachers, you know kinda feel alone sometimes.  In your classroom 

you think, “Is this the way it’s supposed to be going?  Is this just I have no ideas.  

How can I teach this?” You know and that kinda stuff.  So I like working with 

them [mentees]. 

One aspect that pushes a STM to reflect on student learning and classroom behavior 

is by assisting mentees to solve issues in their classrooms.  This process of working 

with mentees provides a unique learning opportunity not commonly found in other 

social situations outside the instructor/student relationship or mentor/mentee 

relationship.  The STMs are providing instruction, but in a relationship between adults 

that is neither pure collegial or pure authoritative, but there is some form of hierarchical 

aspect since the mentee recognizes the mentor in a position of superior experience and 

knowledge.  The mentor also learns reflecting back from assisting their mentees, or 

after observing their mentees lessons, or personal experience (see Figure 5.3).  Four of 
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the five STMs discussed how participation in this aspect of their relationship gave them 

ideas on how they would handle a particular issue or situation had it happened in their 

own classroom.  In one situation, Sarah went so far as to model a teaching style of what 

she perceived her mentee was like as a teacher.  

Sarah: Well, I actually changed my teaching for a few days. 

MI: Oh really?  What did you do? 

Sarah: Well I … I modeled like what she’s like … you know, she’s just so 

quiet, and so I modeled being quiet and what that might look like in the 

classroom.  And, you know, I didn’t raise my voice and, um, you know, didn’t 

really joke around with the kids.  You know, because I do that very easily, and 

she was just not like that yet.  You know, she was still very uncomfortable in the 

classroom, as you expect any new teacher to be.  And, so I really tried to not 

necessarily pretend to be her, but to show a different side of myself to kind of 

help her see that you don’t have to be me to be a classroom teacher; you can be 

yourself. 

  
By observing or cognitively placing themselves in the position of their mentee, the 

mentor works to solve the problem as if it were his or her own, in essence solving the 

problem vicariously.  This form of social learning through vicarious social construction 

was described by Bandura, and labeled “vicarious learning” and is observed both in 

human behavior and other animal behavior (Bandura, 1969).  However, this specific 

form of learning does not have to happen with two individuals directly interacting, but 

could occur when one person is simply watching the behavior of another.  A direct 
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communicative social interaction in which two individuals are discussing a problem to 

be solved or issue to be dealt with is different from simply observing behavior; it is a 

direct involvement in which behavior is explored and discussed.  Also, since mentors 

are making mental connections of what is happening in their mentee’s classroom, to a 

situation, which they may have experienced in their own careers, their reflections 

become more “associations” or a cognitive framework on which to build explanations 

for student behavior and remedies to improve instruction.  Kerry explained her ideas of 

how all the activities a new teacher does can interfere with trying to prepare each day, 

Kerry: Well, ‘cause I think, you know, the initial – with being a new 

teacher, the – the initial thing is, okay, do I know what I’m doing in the next, 

huh, hopefully 24 hours or the next hour or the next you know, in the next day.  

Um, and – and so much time gets taken up by, you know, just the mechanics of 

what am I doing, what are the kids doing, what do I need, what -- you know.  

Really you need to take some time to stop and slow down and think beyond that, 

you know and oh, yeah, really how is this going and is this working?  Is there 

something I could do differently?  You know, just taking that time because it -- I 

mean, as a beginning teacher time is the absolute. 

MI: Mm-hmm.  Learning how to manage, isn't it? 

Kerry: Yeah, it’s extremely difficult.  And so, you know, always the big 

picture gets pushed aside.  So, um, you know, it's that -- it's that structured place 

and time to do that thinking beyond the immediate. 

Therefore, the cognitive associations and frameworks, which are socially 

constructed by the mentors, could be described as “direct vicarious association” 
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learning, where an individual learns new information from the direct social interaction 

and vicarious associations made by problem solving or assisting another person.  Sarah 

described this situation accurately when she explained one story in which she prepares 

herself for working with her mentees by drawing on her previous pedagogical content 

knowledge to assist her mentees when they have questions requiring help with lesson 

planning, organization of materials for labs, or solving the logistics of working with 

students to minimize behavior issues should they arise. 

So, you know, maybe the mentoring helped me figure out my own brain, ‘cause 

you know you know that mentee or a colleague or, you know, whoever walks in 

your classroom and, oh, “my god, let me tell you what just happened!” You 

know, and you get this story and you’re thinking to yourself what would I have 

done or you’re thinking, okay, this story’s gonna end with the question what 

should I do … You know, and so you’re trying to reflect on your own 

experiences. 

MI: So it sounds like when you’re listening to your mentee you’re already 

thinking like a chess master two or three steps ahead of what is going to be 

coming. 

Sarah: Not starting off.  Starting off it was, oh, god, I don’t know.  What -- what 

-- how would I handle that situation?  Okay, well, there’s -- you could do this or 

you could do that.  And it -- you know, it was really -- okay, I can’t answer you 

upfront.  (Laughter)  But at the end it was, okay, I knew what’s coming.  And it 

could just be from knowing … you know, the mentee over a period of time.  



   189 

 

That, okay, I’m gonna get this question.  What’s -- what are the answers? I’m 

gonna have ‘em. 

So in this one example, Sarah is reflecting on what she will need to do when she is 

asked to help her mentee, and she places herself vicariously into the situation she 

perceives may be asked about.  By anticipating what could have happened based on her 

own science teaching experiences, Sarah prepares herself for questions she thinks her 

mentee will ask.  But in the process of the social dialogue, Sarah immediately adjusts 

her perception to the specific situation she is now trying to make associations between 

her perceptions of her mentee’s needs, her personal experiences, and her own 

reflections on what she has found successful in her own teaching.  As the issue is 

further explored through discussion and remediation or through her assistance, she 

learns new information about how to handle a new teaching situation in which she was 

not directly, but vicariously involved.  In other words Sarah learned new instruction 

techniques and improved her knowledge of teaching through direct vicarious learning 

by working to assist a new science teacher.  Learning new instructional techniques is to 

her benefit and can therefore benefit her teaching, and the learning of her students as her 

classroom instruction improves.  Examples of this precise situation are common among 

the stories mentors tell, each one of the participants in this study frequently made 

references, such as the one shared by Sarah.  Kerry also described this experience from 

a new teacher she had worked with the year before this study, 

He would come up with things and I’m like, you mean, wow, the kids did that.  

That wasn’t a demonstration.  (Laughter)  Why didn’t I ever think of it [lab 

investigation] doing it that way, you know?  Because, I mean, of course I – I 
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worked on my teaching and I work on my lesson plans every year, but, you 

know, sometimes you just see a different person in the room doing something 

differently with some different ideas it’s, like, hmm. I like that, it’s a great day, 

you know. 

Mentors work with mentees to help them learn how to recognize when students are 

learning, or struggling, and through their discussions or reflections, mentors learn more 

about how student learning is happening through vicarious association.  It is from the 

experience of discussions, problem solving, and their reflections of working with their 

mentees to better understand what is happening in a science classroom and, thereby, 

learn more effectively how to teach and manage a science classroom from their 

reflections and perceptions.  Each mentor discussed how reflection was key for them in 

developing better ideas of how to teach science and how to help their mentee teach 

science better.  For example Kerry explained: 

Um, really you need to take some time to stop and slow down and think beyond 

that, you know.  Oh, yeah, what …  really how is this going and is this working?  

Is there something I could do differently?  You know, just taking that time 

because it … I mean, as a beginning teacher time is the absolute. 

By taking the time to reflect on her mentoring, or how her mentee instructed, or how 

students behaved she can use her reflections to develop more effective means of 

teaching science.     

The Importance of Perceptions for Science Teacher Mentors Instructional Practice 

Initial examination of coded responses demonstrates that science teacher mentors 

showed a higher percentage of responses in regard to “perceptions” over the other three 
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themes found within this study (see Figure 5.4).  Over 40% all coded responses from 

STMs had a focus on their perceptions of some aspect of science education.  This 

provides evidence that STMs may be relying on their perceptions and ideas to guide 

them in working with new science teachers (see Figure 5.4).  What a mentor’s 

perceptions of mentoring should or should not be, or perceptions of what science 

education should or should not be were significant factors directing how a STM would 

approach guiding his or her new science teacher mentee.   

In some situations STMs examine their perceptions of their mentee’s science 

teaching and how they could approach teaching similar lessons within their own 

classrooms. For example, Sarah explained her perceptions of how she worked with a 

mentee to help her understand how to set up a classroom for teaching science. 

It doesn’t matter what I do or not … she just needs a personal tutor. You know, 

to just explain it to her one more time.  Who knows what that’s all about?  But 

being able to see that and know that really helps me I think process and, you 

know, come up with better suggestions or other alternatives, whereas online it’s 

just, you know, I don’t know anything; I don’t know what the classroom looks 

like, I don’t know what the kids are like.  You know, I’m just listening to my 

mentee describe the situation. 

A science teacher mentor’s perceptions of mentoring became a critical component 

of how STMs were directly influenced by participating in working with a new teacher.  

By working to help a new teacher become better in their instruction, develop skills in 

classroom management and plan learning activities that engage students with inquiry 

and investigation, STMs developed individual perceptions of what they should be doing 
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to be most effective in their guidance.  A majority of STMs discussed the role graduate 

school or professional development training workshops played to help them formulate 

their personal philosophies about what roles they believed they were to play when 

working with new teachers.  For other STMs it was the experience itself that would 

transform their perceptions from their theoretical training ideas to problem solving both 

with and for their mentees that would help STMs become who they are now as mentors. 

Most STMs who participated in this study had ideas of what they believed they 

should do, and how they should relate to the mentees regardless of whether the new 

teacher was in person or online.  Their perceptions of mentoring also guided what they 

believed to be the appropriate progression of their relationships and how the 

relationship would change over the course of a school year.  Several of the STMs 

discussed a “wait and see” approach at the beginning to allow the mentee some freedom 

and to provide the mentor with information on what to expect from the mentee’s 

performance.  Steve described how he had two mentees teaching in very different 

schools and course loads, and how he came to understand his mentees needs. 

She had a very bad case.  Yeah.  I'm here to tell you that should never had 

happened.  It – I'm okay with charter schools.  I mean I’ve got a whole 

philosophy about how we’re going in education, but there’s a very good charter 

school in my hometown, Harbor City Duluth that has excellent staff and really 

does a bang-up job of working with the set of kids that would be dead after three 

days in a public school.   So there are – there’s some value to these on a – but I – 

after working with my mentee for two years, if I could have pulled the plug on 

charter schools because she wasn’t the only one I had in a charter school that 
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year.  All the rest of them were in charter schools too.  And this gentleman was 

in a situation where, you know, not only was he teaching science, but he had to 

teach reading.  And a lot of the conversation was, “I never had any training as a 

reading teacher,” and that was the frustrating piece to him.  “This experience is 

turning me sour on the teaching aspect of this because.” He’d say, and they sit 

there without the equipment and all – which is no better than high schools that 

are public but.  It’s just – it was a bad deal. 

Each mentor developed strong perceptions of the mentees with whom they were 

working both online and in person.  The frequency count of interview codes 

demonstrated that mentors discussed perceptions of their mentees second only to their 

perceptions to what they believe mentoring should be and how they should be 

conducting effective mentoring (see Figure 5.4).   

Figure 5.4 Frequency Distribution of Perceptions Sub-Codes  
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Science teacher mentors would develop strong perceptions of who their mentees are and 

how they taught from several different sources such as direct observation, dialogue and 

discussion, listening and reflection, or observing the mentees student’s behavior during 

their classes.  When STMs worked face-to-face with their mentees, they quickly learned 

how to recognize situations in which their mentee would need assistance.  Kerry 

described how she would prepare herself in anticipation of what her mentee would be 

asking based on her perceptions what how the teaching day had gone: 

Kerry: I think, too, that safety with people who aren’t in your own building, too, 

just, you know, or just general ideas, like, yeah, you know, if you do this and the 

kids go out in the hallway maybe people are going to look at you funny, but, you 

know, that’s okay.   

MI: Mm.  Like a slinky lab out in the hallway. 

Kerry: Right.  Right.  Just some encouragement in terms of, you know, if the 

kids are doing inquiry with this or that and some of the kids get off on this 

tangent, you know, that that’s okay, that it’s – that’s part of it, you know.  Um, 

because I think new teachers, you know, kind of have this sense that everything 

is just gonna go in this linear fashion, and (Laughs) that’s not quite how it all 

goes. 

Kerry explains how her experience has been fundamental in helping her develop her 

perceptions of what she should do to mentor her new teachers, and how she needs to 

work with mentees in order to be the most effective STM.  Kerry believes being 

proactive and inquisitive and taking on a more direct coaching approach will be more 

effective in helping new teachers succeed their first year.  She also sees this approach 
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being important when working online since in this relationship it is easier for a mentee 

to not present information about when they are struggling since Kerry, as their mentor, 

does not have direct observation of their teaching to provide her with information on 

what is really happening in the science classroom. 

I really feel like, you know, going through and working with these different 

people in whatever mentoring program that I’ve become a much better mentor 

than I was to begin with. 

MI: Hmm.  How so? 

Kerry: Um, you know, I think that I’m much more comfortable with what it is I 

feel I can say and can’t say. Um, I’m much more comfortable at not feeling 

like I’m going to step on somebody’s toes.  Um, you know, like if I – the 

gentleman who quit, you know, if I was mentoring him now I – you know, when 

he said, oh, I’m okay, I wouldn’t have left it like that.  You know, I would have 

been like, okay, that didn’t work out so well for me before or for the person I 

was mentoring, you know … um, you know, I’ve also learned that while 

sometimes you think it’s silly that you have these meetings set up and, you 

know, you meet and go, “okay, so how are you doing?  Okay. You’re good?”  

All right. Are we done?  Okay.  We’re good.  You know, that – that it’s 

important to have those because five minutes into the conversation the real 

world comes up again. 

Heather and Sarah struggled most with reconciling their perceptions of mentoring 

and what they believed they should do when working with their mentees.  Each of them 

would find themselves vacillating on how much input to give, and how much freedom 
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to explore, like new parents deciding when to let go and when to grab hold of a child 

learning to ride a bike.   

Sarah: Um, there -- sometimes there were times where I felt that I didn’t know 

what I was doing.  You know, I didn’t have the skills or, you know, to elicit a 

response … or to say something that wasn’t coming out as “I’m telling you what 

to do”. 

MI: Is that -- is that important to you? 

Sarah: It is important to me, um, in that I don’t think people necessarily learn 

when you tell them what to do. And I have no idea what the context is that he 

was working in.  You know, I’ve only got what he told me, so I don’t have … 

you know the whole thing.  I don’t know how the department works or the 

school works or what so I think, uh, I wish I would’ve been able to have a 

context.  You know, okay, so not only … I imagine that if I was able to observe 

I could see what he was talking about.  As well as maybe observe some things 

that he didn’t know was going on in his classroom and maybe could bring those 

to his attention to help him deal with what was going on. 

Three mentors, Heather, Mike and Steve, had very clear ideas of what their role 

should be and actively worked to use their perceptions to guide their work with new 

teachers.  Steve, through his experience and ideas on how science teaching should be 

inquiry based, emphasized a true coach approach to all his mentees.  Mike on the other 

hand approached mentoring as very collegial and held the perception that his mentees 

had as much to offer him as he did to them and he worked hard to help them feel part of 

a team and contributor to science education and student learning.  Of all the participants 
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in this study Mike held the strongest perceptions that mentees could provide him with 

knowledge of how to be a better science teacher and that working with new teachers 

was important to develop a tighter network of teachers to enhance science education.  

Mike described his perceptions this way: 

Yes, well sharing ideas is the best part of teaching.  That’s why you need to 

share because like everything you do is not always like just yours from scratch.  

Like bits and pieces from here or there and I you kinda push people to share.  

That’s really hard. 

MI: Yeah, that is.  It can be exhausting.  So now it’s one thing when you’re 

working face to face with people, but when you chose to work online, how did 

that relationship build when you’re working through the Internet with someone 

else? 

Mike: I thought it went pretty well.  And it’s one of those things you kinda have 

to do because you can’t, I mean, there are teachers in places where there aren’t 

someone they can meet with face to face.  And so now you just have why not 

use the technology that we have available to us and a lot of the younger teachers, 

it’s like second nature with all that technology with them so you wanna use what 

they’re comfortable with, too.  So I mean I thought it was really good.  It was a 

little different not being face to face but I don’t know.  Emailing back and forth I 

felt we developed a relationship and I could like joke with her.  She could joke 

back.  We could talk about what was going on, and she could commiserate about 

something that wasn’t going well.  I could help her out a little bit and maybe tell 
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her something that our district was like, so it was not always perfect everywhere 

you went and that kinda thing and she’d share the same kinda thing. 

Perceptions of science education and of teaching science also played a significant 

role in influencing how a mentor teacher worked with this or her new teachers, which in 

return influenced how they approached their own teaching.  By working from their 

perceptions and pedagogical content knowledge (PCK), science teacher mentors would 

guide, direct, or suggest means by which they believed science should be taught.  

Through their relationship with their mentees, STMs would rely on their perceptions of 

what they considered “good science teaching” which in essence meant what they 

believed to be “good science education” to guide them in helping their mentees become 

better science teachers. 

Interestingly, each STM held similar views on inquiry and the use of investigation 

in science classes and believed that students learn best through being active doing labs 

and experiencing science and not simply being lectured to and doing worksheets.  There 

was a distinct gradient of commitment to varying levels of inquiry to be used in science 

instruction, from Steve who believed open inquiry should be the foundation for a 

science class to Heather who believed that a well-organized teacher guided inquiry is 

best for her, while other participants fall somewhere between.  It appears that these 

STMs were committed to working with science new teachers in order to help them learn 

how to use investigation and inquiry in their classes, and to prevent them from 

becoming didactic or worksheet directed.  Steve explained his motivation to help new 

science teachers learn how to use a student-centered approach in their teaching when I 

asked him: 
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MI: So you really believe kids need to experience the science they’re 

studying? 

Steve: Yeah and so how do you [new teachers] understand offering deep 

enough teaching to give them [students] an experience they’ll remember?  An 

engagement activity, then the concept that will fix it for them. And that’s where 

I think a lot of new – most teachers don't have the abilities they don't come out 

of college like that. There is the young person [new teacher] who comes out like 

that.  So how do you move them in that direction?  Well, you either been with a 

– during their student teaching even where they go, “Wow, this is it?,” but the 

other thing is there’s that commitment to being like that [student-centered].   

Several STMs described how they have observed other colleagues fall into the 

routine of lecture, worksheet, test, repeat, and they believe science needs to be more 

engaging for students, and, therefore, their perception of what they believe to be better 

science instruction helps them work with their mentees.  Steve described how his 

perception of total immersion into a topic is key for student learning in science, and 

how he explains this concept to his mentee, “And that was the point I wanted to get to 

him is that, by totally immersing yourself and engaging your students in this where they 

actually are a part of this stuff is what makes good teaching.” 

Lastly, how STMs approached working with new teachers to help them become 

more inquiry oriented in their science instruction also varied, depending on the 

individual mentor’s perceptions of how they work with new teachers.  For example, 

Sarah emphasized modeling when working with mentees, while Heather used an 

indirect approach suggesting they use a lab she had already set up and had plenty to 
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spare for the new teacher to use.  Kerry and Mike took more direct approaches by 

explaining how to conduct inquiry investigations and provided necessary materials and 

direction in how to conduct the lab for their mentees.  Heather and Sarah were uncertain 

on how their mentees would take their ideas on using inquiry in the classroom when 

sharing materials or observation by the mentees were more limited.  The perceived 

effectiveness of their mentoring came in the form of how close they believed their 

relationship had become between their online mentees and themselves.  Sarah and Steve 

both shared experiences in which they believed they had developed a close relationship 

with a needy mentee, and they worked diligently to help these new teachers become 

better at incorporating inquiry in their classes.  This usually involved sharing materials 

through email as electronic files; however, in one instance Steve took the initiative to 

drive to his mentee’s school site and deliver much needed science supplies.   

And the common thread tends to be, at least in science education, lack of 

resources and support to do science.  That was one of the first things I saw, well, 

you’ve got an adequate lab well, we have some stuff … you know?  And I said, 

“Oh.”  And I said, “I see.  Well, we’ve got a few rocks and a few things.”  So 

it’s not like now she may have a complete set of rocks and minerals to work 

with and fossils and stereoscopes and all this kind of stuff.  And so what ends up 

happening is you end up having – eventually involving two kinds of science 

teachers.  The ones that say, “Okay, I don't have any equipment.  So I adjust 

because “I have no equipment.” And then there’s the other crowd that they have 

a room full of stuff that they put together out of PVC pipe and string…and 
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paperclips and all crazy… and this kind of stuff and these kids are doing all 

kinds of incredible science if we can just get them doing it. 

Impacts of Mentoring on Science Teacher Mentors’ Self-Efficacy 

Mentoring Impacts on Science Teacher Mentors’ Self-Efficacy  

The influences of mentoring on science teachers’ self-efficacy are multifaceted, 

weaving a complex tapestry of emotion and attitudes among science teacher mentors to 

bring depth and perspective to their mentoring experience.  For the science teachers 

mentors that participated in this study, several aspects of changes in their self-efficacy 

come to light: how they perceive themselves helping others succeed, burgeoning 

perceptions of teacher leadership, and lastly the struggle to balance positive and 

negative self-efficacy when working with new teachers (see Figure 5.4).  It is through 

these lenses that understanding the effect mentoring has on veteran science teachers 

working with mentees become clear, and the results distinct.  For the STMs there 

differences in the frequency in which they discussed perceptions of self-efficacy were 

large, ranging from Steve and Heather who had frequencies of 0.11 and 0.14 

respectively to 0.24 for Kerry and Mike with frequencies of 0.24 and 0.23 respectively.  

Sarah’s transcription frequency was balanced in between the other four mentors with a 

measurement of 0.16 (see Table 5.4). 

How the STMs within this study understood their experience of working with their 

mentees demonstrates variety in the level of effectiveness they believed they provided 

for either their face-to-face mentees or online mentees.  As identified in Figure 5.5, 

STMs held self-efficacy in several different categories such as positive and negative, 
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but also perceptions of being a teacher leader or the reward of helping others feel 

successful.   

Figure 5.5 Frequency Distribution of Self-Efficacy Sub-Codes  

 

Sarah struggled most with deciphering what she believed her effectiveness when 

working with one mentee: 

Um, the ninth grade classroom management was really frustrating for her, as well as 

trying to figure out what they know and what they don’t know. You know, where to 

aim her instruction at; that was challenging for her in the ninth grade … as well.  

But, you know, I think she understood the nature of the gig.  I don’t think I did a 

good job of helping her per se. 

MI: Why do you say that?   

Sarah: Well, you know, there’s just so much to the job.  And thinking back on 

it, I wish I had spent more time, um, talking about and modeling really good 

instruction.  You know, like making sure you have an opener and a closure and a 
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variety of group work and individual work and, you know, how to – how to get kids 

talking and how to hold them accountable.  You know, stellar instruction, as 

opposed to the classroom management and, “Oh, we have to worry about the lab 

equipment,” and, “Okay, this is how you set up lab” and … All right, so here’s how 

I have taught atomic structure” or whatever, you know.  Um, you know, in talking 

about those things, which are important – they’re important … but I think if I had 

focused more on the instruction of the content … the classroom management kind 

of would’ve fallen just into place, as opposed to, you know, crowd control 

sometimes. 

In this situation Sarah struggled with her perception of her own mentoring because 

it appears that she thinks her focus should be more on instruction and helping her 

mentee learn to teach content better, while it seems this mentee needed help 

understanding how to coordinate and manage a classroom full of 9th grade students.  At 

the time, it may have been the needs of the mentee drove the mentoring towards 

classroom management, while Sarah’s perceptions of what she believed most important 

were contrary to what she wanted to do as a mentor.  This situation created anxiety and 

her reflection demonstrates that Sarah wanted to improve her mentoring skills.  In the 

process of working through understanding how she could have done things differently, 

Sarah is beginning to develop mentoring skills by wanting to focus her work with her 

mentee on science instruction.   

For Steve and Mike, giving back to the science teaching profession were their 

methods of addressing helping others succeed, and they each felt empowered and 

improved self-efficacy from working with new teachers.  Steve explained his ideas on 
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how he saw working with rookie teachers to have dual purpose: to help mentees be 

successful, and by improving his mentee’s instruction, it was also helping the science 

education experience for future science students. 

I found it easy to do, I tend to be able to relate people pretty easily.  So that’s the 

problem but I … well it’s … to be honest with you, it’s a fairly selfish 

reason in a way.  I … part of me, I believe I need to give back to the profession, 

and this is the way I give can do it is to help the next generation of teachers.  

However, the underlying thing is I want to change how teaching takes place in 

the science classroom … And I’ve seen too many settings of bad teaching.  You 

know, where people feel it’s good teaching, and it’s not.    

Mike shared this same commitment to work with new teachers and he, like Steve, 

also had personal reasons for working with new teachers.  While Steve wanted to 

change how people taught, Mike wanted to gain valuable professional development and 

new ideas on how to teach.  His relationship with new teachers gave him a venue where 

new ideas could be generated through building a relationship among the teachers within 

a school.  His beliefs about mentoring, as a partnership to bring people together and 

build community, is the underlying drive for his mentoring for new science teachers.   

Well, first off, I wanna always give back to the profession, and so I think that’s a 

big way is to be there and just to help out new teachers and I mean, especially 

your first year is crazy ‘cause you’re not just new to teaching.  You’re new to 

being a teacher, a colleague and a part of a faculty and stuff, so every single 

thing in the building is new to you, and it’s stressful.  And so I think we need to 

get to the new teachers and first few year teachers to tell them, “It’s gonna be 
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okay.  It’s good.  It’s frustrating.  It gets a little crazy and the kids aren’t always 

perfect and always wanna learn, but it’s all right.  We’re here together” and I 

think that’s like super huge for our profession. 

When relationships are equal and give and take feel beneficial, then Mike believes 

he’s been successful as a mentor.  For other participants, recognizing how they helped 

their mentees was less clear.  In each of these cases however, the STMs discussed how 

they believed in helping new teachers, and regardless of the responsibilities or possible 

rejections they risked by working with other teachers, each of them identified mentoring 

as a positive experience, and helping others to create some of the most rewarding 

feelings they have.  Kerry explained it this way, 

Here’s something that can help keep me interested and fresh and feeling like I’m 

helping somebody else and that kind of thing.  Because, I mean, of course I – I 

worked on my teaching.  I work on my lesson plans every year, but, you know, 

sometimes you just work with a different person in the room, doing something 

differently with some different ideas it’s, like, wow…It’s a great day, you know. 

Beginning steps in teacher leadership for some veteran teachers may begin with 

participating in mentoring a new teacher in their content area.  For the STMs in this 

study, several saw their work with new science teachers as a means to begin taking on 

new roles in leadership that were outside the confines many teachers see for 

administrators.  Mentoring helps veteran science teachers to gain valuable experience 

working with new teacher training and allows them avenues to branch out 

professionally beyond their own classroom and curriculum they are teaching.  Kerry 
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expressed her ideas on how empowering this experience is for her when she described 

working with her mentees. 

I mean in teaching … and in front of kids day after day after day after day after 

day… I guess another point is that I feel like it’s given me a place to grow as a 

professional … Um, I guess now after ten years of teaching – not that teaching is 

boring and not that teaching is repetitive, but, you know, when it’s like I’ve 

taught this same curriculum out of the same book, you know, five years times 

however many classes.  (Laughs) You know, it’s nice to have a place where it’s 

like here’s something different than I can work on, to grow towards. 

Mike also shared in this sense of becoming more of a teacher leader and how 

this perception of mentoring helped him build more positive self-efficacy.  However, he 

viewed his leadership as relationship building and, being a senior teacher, he felt he had 

a responsibility to welcome new teachers and help them feel part of the professional 

organization and fraternity of science teachers.  By working with new teachers Mike 

developed a stronger sense of community belonging and worked to be a leader in 

expanding the circle of colleagues.  In his interview he was more direct in his 

description of his perception, while Sarah, Steve and Heather were more indirect in how 

they viewed themselves as leaders by acting as mentors.  Mike describes getting 

involved with mentoring new science teachers this way: 

Well I volunteered.  I said I would do that and so I mean once I’ve done it, then 

if it [mentoring] comes up again, they’ll ask me and now I’m kinda like just the 

senior member in Science, so they [administration] kinda rely on me for 

mentoring. 
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MI: What have been some of the best experiences for you? 

Mike: Oh, let’s see.  Well I think the best experiences – I’m just thinking back 

with our PLCs and stuff at school and with the new teachers being part of them.  

Well like in our last year, we had two new teachers and one of our first PLC 

meetings, they asked well are we supposed to say anything or are we supposed 

to sit here quiet ‘cause like we’re the experts and they’re new and I remember 

like going, no, you have to share … I have as much to learn from you as you can 

from me, and that’s what I want.  That was a good experience.  Because of that, 

these two [new] teachers would give ideas about lessons or about things they 

were doing, and they had really good ideas and that was really cool.  It helped 

them grow and think, “hey, I can do this stuff and I fit in.” 

For several of the STMs there was a struggle with balancing positive and negative 

self-efficacy whenever they worked with new teachers (see Figure 5.4).  For example 

Sarah had the widest spectrum of both positive and negative self-efficacy in regard to 

her teaching, jumping from one extreme to the other in a single description of her 

experience.  For example Sarah mentioned how she felt she was changing as a teacher, 

and when I asked her how this would affect her teaching she replied:  

Sarah: It can only get better, I hope or I suppose it could get worse. (Laughs)  

MI: Right.  I mean, with your sense of teaching, I mean, feel – does it – how 

does it feel, I should say.  I don’t want to put words in your mouth though. 

Sarah: It feels really good.  Um, you know, just to have a new perspective.  It’s 

exciting, it’s surprising ‘cause I don't know what the kids are gonna do … you 

know, and some days I shake my head and go, oh, my goodness.  (Laughter)  
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That was not what I thought was going to happen … and then there are days 

where I couldn’t have written it any better. 

Kerry however perceived valuable development to her sense of positive self-

efficacy for the majority of her work with new teachers.  There were times when it was 

difficult and she questioned her effectiveness when a couple of her mentees were not 

rehired for the following school year after their first year teaching.  This happened for 

one face-to-face mentee and one online and in both situations Kerry questioned what 

she could have done differently to improve her mentoring,  

You know, and some of the people I’ve mentored have stayed on.  Some of the 

people – one guy quit in the middle of the year. 

MI: Really? 

Kerry: You know, so that (laughter) doesn’t – you know, as a mentor that’s 

pretty tough.  I mean -- 

MI: How did that make you feel? 

Kerry: Oh, horrible.  You know, I’m like – I’m like -- 

MI: Did you – did you – I mean, was it – was it like “I did something wrong” 

sort of feeling or – or what? 

Kerry: I don’t know if it was I did something wrong.  It was what else could I 

have done … how – you know, could I have been more supportive? Could – I 

mean, I don’t think that him quitting in the long run was a bad choice for him or 

for the school.  

In this emotionally powerful situation, Kerry views the incident of her mentee quitting 

first as defeating, but then quickly rebounds to recognize that he may not have been a 
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good fit for teaching.  She immediately begins to reflect on how she conducted her 

mentoring, and uses this setback as a place for growth and improvement, strengthening 

her skills and self-efficacy for her mentoring.   

Of all the mentors in this study, Heather was the most reserved in describing her 

perceptions of self-efficacy and guarded about how mentoring may have influenced 

how she felt about her performance in working with new teachers.  When she replied to 

questions about how she felt about mentoring or when situations were difficult, her 

responses were often single words such as “good” or “bad”.  And when pressed to 

elaborate, she often shrugged and raised her hands.  In some situations, she too 

struggled with negative self-efficacy when the relationship she had working with a new 

teacher became challenging or she and her mentee did not work well together 

personally.  But in another situation, she told stories of how she worked closely and felt 

good about the relationship she had developed with one online mentee, going so far as 

to visit the young woman who was teaching many miles from her hometown.  Heather 

described how she too benefited from working with a new teacher, especially helping 

her deal with difficult parents.  She described how she benefited from her mentee this 

way, 

I mean it just kind of kept you going, like, this isn’t the end of the world, you 

know …  I mean, she’s just an outstanding role model. 

MI: Neat.  What do you think you learned best from her? 

Heather: Um, maybe just coping skills and also that, you know, even if 

you’re a really experienced teacher things can happen to you, too.  And, … just 
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some ideas on discipline and, um, call parents early and often, you know, 

especially if they … well, yeah, don’t wait until it’s become a really major issue. 

For Mike and Sarah, looking to learn new ideas for teaching science were 

underlying motivations for taking on new science teachers as mentees.  Both of these 

STMs were focused on learning new ideas, new delivery techniques, or new ways at 

making science learning more engaging for their students.  They each held views that 

working with new teachers were ways for them to gain insights into teaching, and they 

felt more energized by working with new teachers.  Sarah described how she enjoyed 

working with beginning teachers because “They’re so jazzed about teaching” and felt 

that when she helped them become better teachers she felt empowered herself.  Sarah 

sees herself as a “work in progress” and therefore needing to improve and explore how 

to become better at her instruction and delivery.  She wants to improve her use of 

inquiry in her classes, and she explains that working with her mentees help her to 

explore new ideas and gain new materials. 

We’d talk and figure out Oh, that’s when you do blank.  Oh, that explains why I 

have such a time with …  you know blank.  Okay.  Well, let’s think about that.  

How do you do blank?  What are the words you use?  How do you describe 

those?  Hey, you know, maybe you could use some lab data ‘cause we’re doing 

the same thing.  We have this lab data.  Might you use that as an example?  Then 

we’d wrap up and I’d say, “Can I use what you do in class as an example?”  And 

it was much more of a collegial cooperative give and take as opposed to, this is 

how we do it. 
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Mike’s focus was more directed towards building a relationship and benefiting from 

working with new teachers by gaining new materials, new ideas, and most importantly 

another teacher he could work with to generate new ideas.  Mike frequently spoke of his 

desire to work with other teachers, and mentoring was one avenue that worked well for 

him.  Also, being technologically savvy, working online was also a very effective way 

for him to build relationships with other teachers by mentoring new teachers.  As 

described in Chapter 4, Mike has strong skills as a social constructivist learner, and, 

when he mentored, he promoted collaboration with his mentees and spent more time 

working to build new lesson ideas, rather than problem solving for them or giving 

advice.  Mike described his views of looking for professional development through his 

mentoring very openly.  He viewed mentoring as a two-way street of learning and that 

he could learn as much, if not more, from his mentee as they from him. 

Yeah, but I think the biggest thing for me is I’m always looking for that 

professional development and getting better the one thing that has always been 

good for me is when I work with other teachers and can sit and talk and stuff 

like that.  And I’m just amazed by how the cool ideas other teachers have that 

I’d never even thought of that.  And I think, “oh, man, why didn’t I think of 

that?  That’s so cool.”  
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Differences Science Teachers Mentors Perceive of Mentoring in Two Different 

Environments 

Science Teacher Mentors Perceptions of Mentoring Face-to-Face  

For Heather, Kerry, and Mike having others to work with and reduce isolation was 

important and having a mentee to connect with was helpful for stress relieving 

compared with frequently working alone.  Each of these three discussed how they had 

always felt isolated or alone, particularly when they first began teaching.  This 

motivation was strong for them to work with new teachers and help them feel part of a 

larger community.  Also, they discussed how they enjoy working with other teachers 

and having a mentee was one way they could continue having a relationship with 

another teacher even as veterans.  Heather, in particular, felt strongly that new teachers 

should have someone they can seek out for help, share stories, or to safely vent to.  She 

began her teaching as a second career, and was left on her own when she started at her 

high school.  Heather has since worked hard to prevent that same experience for other 

new teachers, and she believes in reaching out in any form she can.  So by working both 

face-to-face and online, Heather believes she is reaching the widest audience.  Heather 

found one relationship with an online mentee close enough to meet in person on a 

regular basis, thereby cementing an online relationship with a personal face-to-face 

relationship.  She described how she worked with that particular mentee this way, 

Um, it – it worked really well for me.  I mean, I – you know, I think she felt 

really comfortable just, you know, sending me a question, like, do you have any 

resources for this.  And, you know, it – she could stop in and see my lab and I 

could say, okay, when I teach physics these are things that I use, and, you know, 
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this is a simple demo that you can do to kind of engage your students.  Um, we 

could sit down side by side and work and I could talk about, okay, when I do 

this kind of lesson, you know, this is how I do it.  Um, and so it – it actually 

worked – I thought that one worked really well. 

MI: Nice.  Did you feel like it was a two-way street at all? 

Heather: Well, yeah, it – you know, I thought very much so, you know, 

because when you go and you see somebody else’s lab and you see some of 

their ideas, and I … I hadn’t thought about doing it that way. 

In other situations mentors had very specific perceptions of what they believed 

science education should be, and recognized examples of what they believed science 

education should not be.  It is when they acted on their ideas to give advice or direction 

to their mentees that STMs demonstrated their decisions based on their perceptions.  By 

working online, mentors had more difficulties in understanding when or how their 

guidance had influenced their mentees.  Heather gave an example of her 

misunderstanding when she described providing one mentee with lab investigations,  

Well, … you know, my main role I thought kind of was more, you know, to give 

additional, like, demo ideas or additional, um, professional support.  Like, you 

know, if you look at this MNSTA website we’re going to be doing these 

programs, um, you know, she didn’t seem to struggle with lesson planning or – 

um, she had pretty much a prescribed curriculum and so it wasn’t, you know – 

(Lifts hands & shrugs)… 

MI: She didn’t have to do a lot of creation? 



   214 

 

Heather: She didn’t have to do a lot of creation, no, and so, um, you know, 

and just we’d be talking about … talking about like relationships with 

administrators and how, uh, you know, how that felt?   Right.  So we’d have to 

do specific discussions about science in particular, or was it more of just 

general, you know, pedagogy teaching sort of stuff, or it was mostly just general 

teaching stuff.  I mean, um, not very much on philosophy of teaching or, you 

know.   

MI: Did you two share labs at all?      

Heather: We did share some labs, um, and we did, um – we actually met 

on that program, and so it did brighten some things, you know, and a lot of stuff 

with her at that point was normal labs.  I … I think I emailed to her some things 

and I directed her to some things on the web, and she – you know, she gave me 

some ideas for, like, little film cuts and things, you know, that I could add into 

my classroom.   Um, you know, it’s … yeah, it was one of those things like 

would do you really have needed me as a mentor?  Maybe not, you know.  

For most STMs they felt that conducting mentoring face-to-face provided the most 

information through feedback and believed this form of communication provided the 

most effective situation.  Kerry explained her ideas this way, 

I mean, the – the mentors have gotta learn some stuff, too, or see some – you 

know, some new things.  And so I – I think it’s gonna influence people who 

have been in the classroom a little bit longer to be, um, you know, more 

involved in something versus just while the teacher next door I hear is doing 

something or another, you know, I’m sure, too, the other way that the mentee – 
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if some of those pieces that the anxiety can be reduced about, you know, 

classroom management or how do I get, you know, marshmallows or how do I 

get copies, or whatever those other pieces, that then they’re a little bit more 

freed up to try some different things. You know, that they’re not quite so 

stressed or – you know, I mean, if they just feel that ability to – to do some 

different things.  You know. 

It is from the feedback that STMs receive in verbal or physical communications, or 

observation they make that they gain new information for decision making about 

teaching or mentoring.  Each of the STM spoke about how important is was for them to 

have contact with the mentees physically so they could gauge the context for their 

mentee’s teaching assignment.  For Sarah being able to meet her mentee in person was 

important for her to understand them as well as know the school culture in which her 

mentees worked.  Sarah believed that having accurate perceptions of her mentees or 

schools in which they worked would help her be a more effective mentor.   

It’s a lot like dating.  You know, you – you have these natural relationships with 

people, and then there’s other relationships that you really have to work at, you 

know what I mean? So, you know, just how relationships develop.  But yeah, I 

still long for the context.  You know, I just, I want to see it. [mentee’s classes] 

Science Teacher Mentors Perceptions of Mentoring Online 

Each mentor had perceptions that at times developed into misperceptions when 

working online, and when that happened, they had difficulty in relating to their mentees 

or providing effective mentoring.  The lack of direct face-to-face communication 

appeared to cause an increase in STMs misinterpretation of the needs of their mentees.  
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Since online mentoring most often lacked several forms of communication, such as 

facial expression, body language, and sometimes-vocal intonation, this could cause 

STMs to miss key information necessary to work most effectively with their mentees.  

It is from the development of these misperceptions that there may at times have been 

delays in recognizing or providing effective means to help beginning science teachers.  

For example, Sarah was working with several new teachers and one was very 

technologically skilled and gave the impression that he did not need much help even 

when he was new to his current teaching assignment and school. 

So that meant he was in a new school, new environment, um, new curriculum 

kind of thing.  And I – I guess I kind of expected more questions or, like more 

help – but – but I just kind of seemed like, oh, okay, if you need me you’ll … 

you know (flips hand over, symbolizing “handing over”)– I’ll talk to you then. 

MI: So basically more he was independent than you expected? 

Sarah: Exactly.  They were both very independent.  Very independent.  And, 

um, one of my mentees was very technologically savvy and so was, you know, 

already really familiar with online chat and already really familiar with blogging 

and, you know, what wikis were and had wikis already for himself for his 

classroom.  And so, um, you know, I was more of an extraneous,…for him than 

someone that was at the school. 

In this situation Sarah perceived that her mentees, being technologically 

sophisticated, did not need much assistance getting started teaching since they 

understood how to use the online aspect of mentoring so well they must therefore 

understand what they needed to do to be effective at teaching science.  As the year 
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progressed and these online mentees became more involved with their classes it became 

apparent to Sarah the misperception of assuming technological savvy meant 

instructional savvy. She realized that they required a more forward approach to her 

working with these new teachers.   

Heather also struggled with developing accurate perceptions of her online mentees 

due to the lack of visual communication; she described how important facial 

communication and intonation are for her. 

Heather: So and they have, you know, like the – for me it was more 

difficult not ever meeting these people. 

MI: So did you feel that not having that personal component influenced you? 

Heather: It – I thought it was more difficult, you know, because I – I judge 

a lot by reactions and when you meet people how – I just feel like you can find 

out a lot about how they’re reacting to you and how they’re taking your ideas. 

For Heather it took more time to recognize what her mentees needed from her, and 

she worked on trying to develop accurate perceptions of her mentees.  Heather relied on 

the structure of their questions and dialogue about the culture and aspects of her 

mentee’s teaching assignment to guide her in working with the new teachers online.  

The lack of knowledge about how the mentee was reacting to advice or suggestions was 

least important to Steve.  His perceptions of his mentees were more casual, recognizing 

that being online gave both people the freedom to make independent choices in regards 

to working together or implementing ideas without the pressure of having the 

interpersonal communication common in face-to-face mentoring.  Steve described his 

ideas of online mentees to me this way, 
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I'm going to send you [the mentee] a lesson plan or website or a whatever, take a 

look at this.  Consider this an alternative to what you are doing kind of thing and 

at least give it a try.  I can help you as much as I can.  But if they choose not to, 

the downside of virtuality [online mentoring] is … well so what? 

Steve sees that the online mentee can choose to use what he sent or ignore it, and 

since he is not on site with the new teacher he cannot use his physical presence to try to 

persuade the new teachers to use whatever materials he has presented.  It is this 

“virtuality” as Steve describes that provides both the benefit of personal contact and 

communication for new teachers who are isolated, but also the constraint that the 

personal communication important in face-to-face mentoring is lacking and therefore 

the relationship between mentor and mentee is not fully developed. 

This was a very important point of tension between the experience of working with 

someone face-to-face and with a person online; the virtual relationship felt only 

partially developed for most of the mentors.  Each mentor described the invaluable 

communication derived from observing the mentee’s reactions to their conversations 

and recommendations and also the lost opportunities of observing the mentee’s 

classroom and students.  It appeared to be two major points of tension, first the lack of 

knowing how the mentee was responding and second, the lack of understanding the 

school culture or classroom culture the mentee was teaching.  Sarah described her 

perception of how these two mentoring techniques were different this way, 

Sarah: You know, whereas online it is, you know, okay, here are all the things 

that I think … try it, don’t try it, you know, I have no idea what’s going on.  You 

know, ‘cause I don’t – you know, I don’t see it. 
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MI: Right.  And I suppose it’s – it’s many times either before the fact or after 

the fact. 

Sarah: Right.  Right.  As opposed to, okay, here in the room right now we have 

to deal with Joe. 

Each STM talked about the lack of personal contact when working online, each of 

them described how their relationship lacked something, but it was difficult for them to 

articulate what that “something” was.  For some it was not having the visual 

information of facial and body language when talking to their mentees online.  For 

others it was the lack of the school or classroom culture or context that they felt 

impaired their work with their online mentees.  For the mentees, they did not seem to 

share this perception; each of the mentees interviewed in this study talked openly about 

how they felt close to their mentor and believed the relationship was very beneficial.  

None of the mentees discussed feeling disconnected.  One mentee, John, felt his 

relationship with Steve was particularly close, even when Steve did not describe the 

relationship the same way. 

John: I think, yeah, definitely between Steve and I it was a lot more personal 

and just kind of having a colleague that understood the stress of that first year. 

MI: Right, so what were some of the things that you talked about?  You had 

said you did a lot of social stuff. 

John: Yep, we talked about social stuff like he’s a huge traveler, a huge 

outdoors man and my wife is from the Duluth, Ashland area so he’s up north, 

talked a lot about camping and fishing, obviously as it’s getting close to winter.  
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But I mean, we also did talk about, I know I had a situation my first year where I 

had four just kind of kids [students] that I had to put in each corner of the room. 

The benefits of enhanced self-efficacy were frequently demonstrated through the 

stories and reflections each of the mentors described as they recalled how they worked 

with their mentees and watched them develop into to either successful science teachers 

or moved on into other careers. Each of the STMs saw their work online as an extension 

of their work mentoring new teachers on site face-to-face having the ups and downs that 

occur while working to help new teachers grow and develop.  The most difficult aspects 

of the online experience in regard to self-efficacy still remain the diminished 

development of more permanent relationships between mentor and mentee.  The 

personal distance that coincides with physical distance inhibits the depth of the mentor-

mentee bond preventing it from taking deep root and prospering.  Mentoring new 

science teachers online can influence a mentor’s self-efficacy, but the extent is more 

diminished than the experience of working face-to-face with a new science teacher.  

Sarah explained it best when she described: 

You know, I really connected with this mentee, and, you know, it was really 

effortless and, you know, it was easy to remember.  Oh, I have to get online.  

Um, and with the other two, you know there really wasn’t that connection, so it 

was a lot more difficult to communicate.  It was a lot more difficult.  Oh, yeah, I 

have to be home tonight for, you know, online whatever. It’s – yeah, it’s always 

hit or miss, Um, and my other thought about mentoring is that it’s hard to know 

who you connect with.  At least it’s been in my experience. 
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All the mentors believed this was the way of the future, and each of them was very 

forward thinking in their perceptions of science education and how best to approach 

working with students, student-teachers, and mentees.  At several points within these 

interviews each mentor would describe how it was important to reach out to new 

science teachers in the technology they perceived these new teachers were most fluent 

in using.  It appeared to be an extension of their beliefs in how best to reach their 

students, by staying abreast of new developments in science educations: each of these 

mentors was working to stay abreast of new developments to reach out to work with 

new teachers.  By participating in online mentoring through written and verbal 

dialogues, these mentors were reaching into what they perceived as the new world of 

education and wholeheartedly embracing it and working to become as fluent in these 

new technologies as were their mentees.  Several, such as Sarah and Heather, struggled 

with new social media technologies.  Heather described several instances of how 

working in the new social media of instant messaging and using online verbal 

communications was difficult to get going at the onset,  

Heather: It – I thought it was more difficult, you know, because I – I judge 

a lot by reactions and when you meet people how – I just feel like you can find 

out a lot about how they’re reacting to you and how they’re taking your ideas. 

MI: So did it help having – to be able to even talk to a person instead of like 

the first year which was all instant messaging and kind of chat room stuff. 

Heather: I did like the ability to talk with them.  And – 

MI: Did – did you – because I know some people had the option to do video 

chatting.  Did you try that all? 
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Heather: Um, we didn’t do – I initially bought the thing so we could have 

done video chatting, but none of my mentees had the ability … to do it, and so, 

um, we just used the microphones.  And a couple of times we had trouble with 

the microphones, and so we’d even end up talking on cell phones.  So and just 

kind of typing up what we were talking about and keeping notes about it. 

At the time of this study, it appears that traditional use of asynchronous messaging 

was the most efficient for STMs either by email or instant messaging.  This medium 

allowed for effective material and lesson exchanges plus dialogue could be enhanced 

due to more time to reflect before answering mentee questions or needs.  It is 

unfortunate that the lack of electronic files is available for data analysis; therefore I 

must rely on the statements made by mentors.  For example Sarah explained why she 

preferred instant messaging, 

I think it would have been, um -- it would have been easier.  We spent a lot of 

our time chatting or instant messaging. So there was a lot of wait time in 

between the messages, you know, as the message gets sent and I can finally, you 

know, I can read and you end up with a couple conversations going on at the 

same time because I had asked a question but while I was asking the question he 

was typing the answer to the previous question, and sometimes the downtime 

while I was waiting for him to respond was helpful because I could think. Um, 

and it was like, oh, yeah, you could do this, too. 

MI: That’s different than a straight conversation. 

Sarah: Right.  Where you end up off on a tangent or you’re somewhere else you 

know where you don’t have that time to think. 
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The cross case analysis of these five science teachers demonstrates how complex 

and intricate is the cognitive environment in which they mentor new teachers.  To 

understand how the synergistic effects of mentor perceptions and efficacies interact to 

create a mentoring relationship, I created a model using each individual factor discussed 

thus far (see Figure 5.6).   

Figure 5.6 Concept Map of How Science Teacher Mentors Are Influenced by Mentoring 
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From this model, we can visualize the nodes and intersections of perceptions, reflection, 

self-efficacy and teacher practice and how each factor directly influenced by the others.  

Mentoring a new science teacher is not a linear progression of completing required task, 

not is it solely a personal relationship, but it is a complex learning environment which 

provides dual scaffolding for both mentor and mentee. 

At play within the mentoring relationship, as perceived by the mentors themselves, 

are the interactions of their perceptions of their mentees, science education and methods 

of instruction.  As STMs navigate their mentoring relationships, their decisions about 

how to communicate with their mentees, are modified by the perceptions they build and 

changes to their self-efficacy.  Emerging from this model is also the observation that 

STMs are developing two levels of efficacy and two levels of pedagogical content 

knowledge, both unique to being a mentor for new science teachers.  STMs have PCK 

for teaching science, but they also are building skills and techniques in regard to 

mentoring, specifically mentoring in their content area of science education.  Along 

with the development of mentoring skills is the development of unique mentoring self-

efficacy and how they perceive their effectiveness to mentor a new science teacher (see 

Figure 5.7).   
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Figure 5.7 Diagram of Development of Mentoring Skill Development & Efficacy 

 

Lastly, how STM to their perceptions are influenced is dependent upon how they 

receive feedback from their work mentoring new teachers.  The varying degrees in 

which STM are able to communicate within the face-to-face environment and the online 

environment act as  “filters” that can modify the perceptions of mentoring.  Each 

method of communication, whether face-to-face or online, has its own unique 

advantages and disadvantages and the feedback each STM receives modifies how they 

choose to mentor.  At the time of this study, there appear to be more disadvantages 

online for receiving feedback that is effective to influencing a STMs perception due to 

the lack of visual information common to face-to-face mentoring (see Figure 5.8).   

To summarize these findings it is important to recognize how the mentoring 

relationship between a new teacher and their mentor creates bidirectional impacts on 

both teachers’ instructional practice and self-efficacy.  It is from their work together that 
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both the mentee and mentor develop new ideas and skills in teaching science, and 

accompanying their new knowledge, is enhanced self-efficacy.  But the activity of 

working together also pushes STMs to develop skills in mentoring, where reflection and 

articulation are integral to communicate with their mentees.  The means by which each 

person communicates with the other provides the link to which this dynamic 

relationship influences how both teachers approach science teaching.  STMs perceive 

mentoring face-to-face and online synonymously; it appears the role of communication 

is similar however the feedback between the two varies with mentoring in person being 

more effective (see Figure 5.8). 
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Figure 5.8 Model of STMs’ mentoring learning influenced by perceptions and 

communication environment. 
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In this model Heather and Steve emphasize working with mentees to become 

involved within the community of practice of science teaching practice, although their 

methods are different.  Steve, with strong efficacy in his mentoring and science teaching 

uses more direction and coaching, while Heather uses indirect means of communicating 

by modeling and suggestion.  Kerry and Sarah are working to develop their skills and 

methods of mentoring new teachers, and easily move between situated learning and 

sociocognitive learning, while they develop their preferred mentoring style.  Therefore, 

I have placed these two mentors within the area B where mentoring learn their skills of 

effective mentoring (see Figure 5.9).   

Figure 5.9 Position of STM within model framework of science teacher mentoring. 
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Lastly, Mike, the social constructivist mentor, works to invite his mentees to engage 

with him as a peer and resides within area C, taking the sociocognitive approach to 

mentoring.  It is within this area the Mike relies on his self-efficacy in constructivist 

learning that he utilizes in his science instruction, to also guide his mentoring 

techniques.  It is from area C of the model where science teacher mentors may enhance 

their science instruction, since they are not actively recruiting mentees into prescribed 

situated learning styled after the master apprentice model of community of practice (see 

figure 5.9). 

Each of STM in this study holds unique beliefs of science education, the process of 

mentoring a new teacher, and each mentee they have worked with over the years.  The 

results of this study provides a snapshot in time of how these five people experience 

mentoring a new science teacher, and can be placed within one area of this model.  

However, as with any snapshot in time, people change and this model will allow 

research to follow where they travel and how these mentors transition from one area to 

the other.  This model also provides a base from which research can explore how STMs 

change and grow in their mentoring and how changing ideas can cause transient 

movement within this model of science teacher mentoring.  It is by understanding the 

results of this cross case analysis that I can now describe how my findings fit within the 

research questions that have guided this work. 
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CHAPTER SIX 

The best compliment to a child or a friend is the feeling you give him when he has been 

set free to make his own inquiries, to come to conclusions that are right for him, 

whether or not they coincide with your own. 

- Alistair Cooke 

Conclusions, Implications for Policy, Practice & Theory 

In Homer’s Odyssey the character Telemachus, son of Odysseus and protégé of 

Mentor, becomes a main character of the story leaving Mentor in the background.  

Focusing on the activities of the mentee rings true today in educational research where 

most research is centered on the impacts of mentoring for new teachers.  From the 

analysis of these case studies I have brought mentors to the forefront, where their 

experiences can become the primary focus.  I chose to explore the mentor’s side of this 

complex and multifaceted mentoring relationship, so as to understand how both teachers 

are learning from and with each other to improve science instruction. 

What was most important for the teachers that participated in this study was that 

mentoring influenced them professionally as both science teachers and mentors.  It was 

through their discussions with their mentees that STMs were challenged to reflect upon 

what they do in the classroom, be able to articulate their instructional practices and 

grow beyond the unconscious or intuitive nature of teaching that many veteran teachers 

develop from years of experience.  In the following pages I will discuss a summary of 

how my findings support a model of science teacher mentor learning, and implications 

for policy, practice and theory. 
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Conclusions 

From the results of this study, the perceptions held by STM about mentoring, 

science instruction, and their mentees were found to impact STMs science instruction, 

mentoring and self-efficacy.  Each STM that participated in this study discussed how 

they were influenced from their experiences mentoring and how changes in their 

perceptions guided them in how they mentored new teachers and taught science.  

Reflection was also a critical result from participating in mentoring, especially when 

STMs were actively working to help their mentee improve their instruction, lesson plan 

or improve classroom management.  STMs rely on several activities to help their 

mentees solve the challenges they face in their classes such as: observations, discussion 

with their mentees and reflecting on their own life or teaching experiences.  By 

reflecting on the needs of their mentees and their own teaching experience, STMs 

develop more lucid perceptions of the situation within which their mentees are working, 

and themselves as teachers and mentors.  For STMs, reflection is a critical component 

of the mentoring relationship and an important aspect of how they work to improve 

themselves as teachers, and thereby improving the science education for their students.   

From this study four key themes that guide STMs in their work mentoring new 

teachers have been identified.  These themes are: 

STMs’ perceptions about mentoring, science instruction and their mentees influence 

their science instruction and mentoring practice. 

Reflection is an integral component guiding STMs in decision making about their 

science instruction and mentoring.  
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STMs’ self-efficacy in regard to science teaching and mentoring are distinct and 

both are impacted through their mentoring experiences. 

STMs identified differences between mentoring face-to-face and online in how they 

develop relationships and interact with their mentees. 

In this chapter I will discuss how findings from the cross case analysis of STMs’ 

mentoring experiences contribute to answering the three questions that have guided this 

research study: 

How does participation in a mentoring relationship influence a science teacher 

mentor’s instructional practice?   

What are the effects of participation in a mentoring relationship on science teacher 

mentors’ self-efficacy? 

What differences can be observed when science teacher mentors conduct mentoring 

face-to-face or mentoring online?   

Furthermore, I will discuss how these four themes fit within the theoretical 

framework used to guide this study and bring depth to the veneer of research literature 

exploring the impacts of mentoring on science teacher mentors.  This chapter concludes 

with a discussion of implications of these findings for policy, practice and theory. 

How does participation in a mentoring relationship influence a science teacher 

mentors’ instructional practice?   

It is important that STMs know and understand how to teach science effectively, if 

they have the responsibility to instruct their mentees in how to teach science.  However, 
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instruction can take the form of both science teaching and mentoring as instruction as 

STMs participate in two forms of teaching, the first with their students and the latter 

with their mentees (Jones & Straker, 2006).  Therefore, it is important to examine how 

STMs are experiencing impacts to both areas of their instructional practice: impacts to 

teaching science and impacts to teaching their mentees.   

STMs modified their classroom science instruction as a result of their mentoring 

experiences, by observing new ideas of how to teach a particular topic, or by reflecting 

on new methods of instruction with their mentees.  STMs also gained new knowledge 

of science teaching from dialoging about new ideas on instructional methods, and their 

acknowledgment of these new techniques were identified in our conversations when the 

teaching techniques or lessons they observed were described as “keepers”.  However, 

learning did not always derive from positive examples, since STMs also learned how 

not to teach a particular topic, by either observing a lesson or classroom situation in 

which the mentee struggled with ineffective instruction.  It is from these situations that 

mentors would reflect on their impressions, which at times directed them to avoid 

teaching techniques that they perceived ineffective.  This reflection on what they 

deemed “not to do” when teaching carried much weight with veteran teachers.  

Although STMs discussed how they perceived they had changed, few could easily 

articulate how, and it appears that STMs modified their instruction more intuitively, 

than overt choices to change their science teaching.  Several science teacher mentors 

developed more student-centered approaches to teaching science due to developing 

perceptions of more effective student-centered instruction that they observed, reflected 

about vicariously, or modeled for their mentees.  For example, Sarah allowed more 
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freedom for her students in class and Mike tried to focus on student engagement while 

Heather learned to change a demonstration into a lab investigation. 

Even though most STMs were impacted through perceptions and reflections of the 

dynamics of their relationships with their mentees, there were also tangible influences 

observed.  For example, several STMs discussed the exchange of lesson plans and 

documents that they used in their classrooms.  In the process of exchanging lessons, 

they also at times shared ideas and in the process of discussion new lessons were 

created or old lesson modified.  It is from gathering new materials that teachers have a 

larger pool of lessons on which they can draw new ideas for instruction.  As summed up 

by Heather “All teachers are pack rats, you know if it ain’t begged, borrowed or stolen.”  

STMs make choices in the mentoring style they adopt, whether it is directive, 

constructivist, or indirect approaches, based on vicarious associations constructed from 

their reflections of observations or communications with their mentees.  For example 

Steve’s direct coaching approach, or Mike’s constructivist approach to share ideas, or 

Heather’s indirect approach of using suggestions to encourage her mentee to use lab 

investigations in their instruction.  Mentors developed perceptions of science education 

and instruction that guided their teaching and result from time spent on reflection on the 

myriad of activities they participate in while mentoring such as: discussion of classroom 

management, instruction or observation (Lopez-Real & Kwan, 2005).  These 

perceptions also may guide how they mentor and the choices they make when 

instructing mentees how to teach (Upson et al, 2002; Wang & Odell, 2002).   

As STMs mentor they gain new perspectives and knowledge of how to assist their 

mentees solve problems, prepare lessons, and instruct science classes.  It is also 
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observed that STMs change in how they conduct mentoring, as new information is 

received such as feedback from mentee responses, or when they reflect on 

conversations with their mentees.  For example Sarah held strong perceptions of the 

need to give instruction as a mentor and when she acted on those perceptions it 

overwhelmed her mentee with too much information and she quickly learned that was a 

mistake.  Based on the new knowledge she learned through observing and reflecting 

about how her mentee experienced stress from too much instruction, Sarah then realized 

she needed to change her method of mentoring. Therefore, as STMs gain experience in 

how to instruct their mentees, they are enhancing their mentoring pedagogical content 

knowledge (PCK) as they learn what is effective mentoring, or as in Sarah’s case above, 

what is ineffective. It is from the engagement of mentoring that STMs develop unique 

mentoring styles and are modified from experience.  Lastly, STMs learn to adjust their 

mentoring approaches or methods based on their observations or perceptions of their 

mentees needs.   

What are the effects of participation in a mentoring relationship on science teacher 

mentors’ self-efficacy? 

In order to understand how STMs perceive their effectiveness as mentors, it is 

imperative to understand how mentoring impacted their self-efficacy.  For each of the 

participants in this study, they discussed how their self-efficacy grew in some situations 

and took difficult drops in others; however all described their perceptions of themselves 

and the experience of mentoring to be strengthening.  These five veteran science 

teachers experienced enhanced self-efficacy from their acceptance of downturns, while 

also recognizing successes that helped them feel empowered to be better teachers.  The 
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statements of feeling empowered from Kerry and Sarah support findings observed 

Bullough (2004), Riggs (2000) and Yost (2002).   

Initially this case study sought to identify how a STM’s self-efficacy was impacted 

through their mentoring, under the assumption that their self-efficacy was influenced 

holistically.  Self-efficacy however can be categorized into the activities STMs are 

involved, for example self-efficacy of their science teaching or self-efficacy in regard to 

their mentoring.  The perceptions of their effectiveness that STMs hold of science 

instruction or mentoring influences levels of efficacy directly involved with each of 

those specific activities.   

Mentoring a new science teacher is a unique activity and therefore carries with it 

distinct mentoring self-efficacy.  A STM’s experience of mentoring such situations as 

problem solving, discussion about teaching or observations of their mentees’ personal 

reactions, can also influence their levels of self-efficacy.  For example Kerry discussed 

how she felt “horrible” about one mentee quitting during the school year, which 

affected her mentoring self-efficacy, since she perceived her duty as his mentor was to 

help him succeed as a teacher.  Steve held strong self-efficacy in mentoring, believing it 

his duty to give back to the profession, yet felt “troubled” when he perceived online 

mentees could choose to follow his advice or not. Therefore, how STMs change in their 

efficacy is observed to be dynamic, depending on how STMs viewed the effectiveness 

of their mentoring practice.   

It was observed in this study that STMs also have self-efficacy with regard to their 

own instructional practice, and that mentoring has both positive and negative impact on 

instructional self-efficacy.  Through the process of social interaction, STMs experience 



   237 

 

impacts to their self-efficacy that can influence how they teach science.  For example, 

Sarah worried that she might “screw up” her mentee and make her mentee feel 

miserable about teaching science.  Although Sarah struggled with negative self-efficacy 

in some mentoring situations she would also share instances where she felt very positive 

about mentoring a new teacher.  Sarah’s enhancement of her self-efficacy became 

apparent when she changed her teaching methods to model a different instructional style 

more conducive for her mentee.  After this incident Sarah reflected on how she 

perceived herself effective at mentoring, and the new teaching style, which this 

experience impacted her self-efficacy for both mentoring and teaching.  Mike’s self-

efficacy grew when he perceived an active peer-like relationship, where he believed he 

had gained knowledge of new teaching techniques or lessons from his mentees. 

What differences can be observed when science teacher mentors’ participate in 

mentoring face-to-face or when conducting their mentoring online?   

STMs spoke frequently of clearer perceptions of their mentees, their instruction, or 

their mentee’s classroom culture during face-to-face mentoring as this face to face 

communication provided greater feedback from the multiple forms of visual and 

auditory communication.  Kerry and Sarah spoke almost the same words when they 

each said, “It’s good to have a face to go with the voice.”  This demonstrated the need 

STMs have for visual communication and how their perceptions, mentoring approach 

and self-efficacy become modified through the dialogue and feedback from their 

mentees.  It is by gaining greater information through multiple forms of communication 

that STMs perceptions became more precise, such as Steve’s perceptions of support 

needed by his mentees in difficult teaching circumstances when he was able to visit 
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their schools in person.  Research supports these findings that face-to-face mentoring 

provides greater feedback to mentors and potentially greater impact due to more varied 

interactivity of the relationship between mentor and mentee (Harrison, et al., 2006; 

Hobson et al., 2008).   

When STMs conducted online mentoring they found it lacked the multiple forms of 

feedback they experienced with face-to-face mentees.  Lacking the information 

gathered from observations, or seeing a mentee’s reaction during conversations limited 

the STMs ability to gauge the needs of their mentees.  While working online, each of 

the teachers felt the least impact on their teaching or self-efficacy when they did not 

have the personal connection with their online mentees.  Heather, Kerry and Steve all 

shared instances where they felt their online mentees could choose to follow their 

advice or ignore it and they would not know either way, since they were not on site to 

observe which the new teachers chose to do.  

As the interconnectivity of our world increases and the social networks we 

participate in transverse into the virtual environment of online communication, new 

teachers may be native in this electronic landscape and veteran teachers will need to 

become fluent to prevent a social divide among professional colleagues (Akin & 

Hilbun, 2007; Connors, 2005).  Research into online mentoring is burgeoning in many 

content areas such as mathematics, language arts, and elementary education; however 

online mentoring in science education has demonstrated little exposure in current 

literature (Ensher et al., 2002; Koballa, 2008; Simonson, Luebeck & Bice, 2009).  Each 

STM believed it important to reach out to the next generation of teachers through what 

they saw as the new media to communicate. 
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It is with the results of this study, which demonstrate the STMs experience impacts 

to their science instruction, effectiveness at mentoring and self-efficacy, that issues of 

changes for mentoring practice and future needs of research can be discussed.  The 

remaining pages of this chapter will focus on how the findings from this study can 

support implications for policy, practice and theory, as well as provide avenues for 

future research. 

Implications for Science Teacher Practice 

Understanding how mentors are influenced through their professional practice of 

working with new teachers is essential for setting the foundation for educational 

programs to provide resources and support for improving education and instruction 

(Lopez-Real & Kwan, 2005; Odell & Ferraro, 1992).  With knowledge of how STMs 

are influenced personally and professionally, the results from this study may assist 

school administrations to create appropriate programs to increase opportunities for more 

teachers to participate in mentoring novice teachers.  Also, when educational policies 

provide more venues in which veteran science teachers can mentor new teachers, 

through face-to-face or online programs, greater connectivity may occur for those 

teachers working in isolation such as small schools, rural districts or charter schools. 

Also, by providing greater opportunity and support for mentoring, new educational 

programs that work to improve science education may gain twice the impact if the 

effects of mentoring are examined for both the mentor and the mentee involved in the 

program.  When both individuals perceive benefits from the mentoring relationship it 

follows that both teachers learn means how to become more effective science teachers.  

Professional development through mentoring now can be viewed as beneficial for both 
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the mentor and the mentee and to improve science education that requires a holistic 

focus on support the development of both teachers (Hobson et al., 2008; Lopez-Real & 

Kwan, 2005).    

Specifically identifying how STMs experience the phenomenon of mentoring a new 

teacher and the development of knowledge and efficacy from their work can also be an 

important contribution to the literature focused on science education.  The information 

gleaned from this research study can provide valuable implications for creating 

mentoring programs that target professional development for dual scaffolding support 

of new science teacher and their mentors.  In particular, it is from the identification of 

mentoring skills or methods and self-efficacy that new designs for content specific 

mentoring programs may be created to improve mentor effectiveness and science 

instruction.   

Implications for Policy in Regard to Science Education  

Educational policies that promote the development of new and more expansive 

programs to support teacher collaboration and prolonged mentorship can have 

beneficial impacts on science teacher instruction and retention of both new and veteran 

teachers (Lockyen et al., 2002; MacKinnon, 2004).  By creating policy that supports 

mentoring in both online and face-to-face environments, these policies may have 

tremendous impact on the development of improved science education at local, state, 

and national levels.  With the advent of national educational reforms targeting 

improvements for science education, policy makers could use the results of this study to 

support enhancements to programs for mentoring new teachers in science.  This may 

involve educational policies that support funding for resources that could provide 
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professional development support and training for content specific mentors, as well as 

providing hardware and software support for online mentoring programs.  My findings 

demonstrate that STMs believe they are more effective if they could experience greater 

feedback in their communication online.  Therefore to improve the effectiveness of 

Internet based new teacher mentoring programs visual communication technology such 

as Skype®, iChat® or Adobe Connect®, would provide visual information during 

dialogue and enhance online mentoring relationships. 

It is essential to know the effects of mentoring since financial support and funding is 

directly related to educational policy and these policies are formulated with local, state 

and national organizations and government.  This study further provides important 

information that can support the need for policies providing more resources and 

programs for science teacher mentoring.  Each of the participants within this study 

discussed and demonstrated how they perceived themselves benefiting and improving 

their science instruction and how they worked to help others become better teachers.  

The information gleaned from this study provides evidence to support new policies that 

increase resource allocation in direction towards improvement of science education 

through improving mentoring programs for new science teachers and recruitment of 

veteran science teachers to participate.  Specifically, increasing resources that would 

extend the duration of the mentoring relationship such as funding teachers to mentor for 

more than the one year most programs currently support.  An extension of financial 

support for a longer duration of mentoring would have greater impacts for both teachers 

since they would have a longer time to work together to improve science education. 
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Implications for Learning Theory for Science Teacher Mentors  

In many school districts, administrators often assume that because a veteran teacher 

knows how to teach, they therefore know how to mentor.  This however is not always 

the case, for example in this study Heather, Kerry and Sarah all discussed how they did 

not receive training in mentoring, and felt they had to learn how to mentor through trial 

and error.  This process of developing mentoring techniques or PCK needs to be 

addressed, through teacher training or education reforms to provide adult-learning 

courses aimed specifically at mentor learning.  

It is also when examining the extent of self-perceptions held by STMs of their 

mentoring abilities that evidence emerges about how mentors develop unique self-

efficacy for mentoring that is distinct from self-efficacy for teaching science.  STMs, 

learn through social dialogue with their mentees, or vicarious association made from 

team problem solving, places their learning processes within Bandura’s (1993) 

construct of social cognitive learning.  Although the means of learning taking place is 

social, the content that is the focus of the relationship is hierarchical and situated in the 

practice of science teaching.  Therefore it is necessary to recognize that mentor learning 

falls within the intersection of situated learning and social cognitive learning within the 

community of practice of science teaching that we understand how veteran teachers 

learn to become better mentors and teachers from their work with their mentees. 

Possibilities for further research  

This study took the perspective of investigating science teacher mentors and their 

perceptions of how mentoring influenced their personal and professional lives as 

science teachers.  One question from these findings suggests how this study may show 
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relationships with mentor teachers working within other content disciplines?  To 

explore outside the field of science education would expand our knowledge of how 

mentoring may influence the instruction of other content areas in secondary education 

such as math, social sciences or language arts.  It is also imperative to observe if results 

of veteran teachers of content areas different from science education would hold similar 

perspectives in how they viewed the impact of mentoring novice teachers on their 

teaching or mentoring self-efficacy.  Since science teachers have ideas on how the see 

their subject areas as unique, it would be important to learn of the unique pedagogical 

needs of other content areas and determine if mentoring had similar influences on the 

perspectives of mentor teachers.   

As online social networking expands to more professional interactions, research 

should be conducted to explore this progression from strictly on-site face-to-face 

mentoring to incorporation of online communication for mentoring in education and 

other professional agencies such as medicine or business.  Also, as online 

communication improves to change from text and voice based communication to 

personal video and remote video communication possibilities for further research into 

understanding how mentoring and collaboration among science teachers impacts 

science education in this new media.  Research questions such as: “How does remote 

observation of mentee instruction affect mentor practice?” or “Does video 

communication affect mentor/mentee relationships and impact the self-efficacy of those 

teachers using this technology in their communication?” will provide new information 

to expand the model of impacts of science teacher mentoring that I have proposed with 

this study. 
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To conclude, this case study has provided essential information on the life 

experiences of those STMs who reach out to assist new science teachers and how these 

experiences benefit them in personal and professional ways.  Further study is necessary 

to understand how the impacts of mentoring influence the educational experiences for 

students in the classrooms of both the mentor and new science teacher.  Providing 

mentoring opportunities, whether face-to-face, online or virtually via video 

communication, creates another bridge to reduce isolation while supporting both the 

new teacher and their mentor.  It is hoped that the progression of online social 

networking for science teachers will build closer communities to reduce all educators’ 

isolation and create relationships to improve science education for more students.  If our 

nations’ goal is to improve science education we must promote the professional 

development of our nation’s teachers.  It is by supporting the development of creative 

professional relationships among new and veteran science teachers that our schools can 

provide students the science knowledge and skills necessary to succeed in a global 

community. 
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Appendix B Science Teacher Mentor Efficacy Beliefs Instrument  

Item scoring:  Strongly Agree–SA, Agree–A, Uncertain–UN,  Disagree–D,  

Strongly Disagree-SD. 

                                         Items   Scale 

1. I have grown professionally as I provided   SA      A      UN      D      

SD 

mentoring for my new science teacher partner. 

2. I understood what was expected of me as a science SA      A      UN      D      SD 

teacher mentor. 

3. I felt prepared to be a science teacher mentor. SA      A      UN      D      

SD 

4. I think my science teaching has improved since I  SA      A      UN      D      

SD 

mentored a new science teacher. 

5. My science content knowledge improved during our SA      A      UN      D     SD 

mentoring relationship. 

6. I have gained new insights in science teaching from SA      A      UN      D      

SD 

working with my mentee. 

7. I am more effective science teacher since I worked SA      A      UN      D      SD 

as a mentor with new science teachers. 

8. I have problems helping my new teachers’  SA      A      UN      D      SD 

understand their responsibilities as new science teachers. 

9. I can easily describe the beliefs, which underlie  SA      A      UN      D      

SD 

my science teaching practices when I mentor new science teachers. 

10. I’m not sure how to work with beginning science  SA      A      UN      D      

SD 

teachers to identify a starting point for their professional growth. 
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11. I can connect my beginning science teacher with  SA      A      UN      D      

SD 

ample science inquiry/investigation resources. 

12. I wonder if I have the necessary skills to be an  SA      A      UN      D      

SD 

effective science teacher mentor.  

13. The inadequacy of a new science teacher’s classroom SA      A      UN      D   SD 

management can be addressed through good mentoring. 

14. I am continually finding better ways to be a mentor SA      A      UN      D      SD 

to my beginning science teachers. 

15. When conferencing with new science teachers, SA      A      UN      D      SD 

I welcome their questions. 

16. Effective mentoring can help new science teachers SA      A      UN      D      SD 

to make developmental progress in their science teaching. 

17. Mentors are generally responsible for the SA      A      UN      D      SD 

professional development of their new teachers. 

18. When conferencing with my new science teacher SA      A      UN      D      SD 

I can communicate how our conversations have promoted my professional 

growth. 

19. When a new science teacher does better than SA      A      UN      D      SD 

usual in inquiry lesson planning, it is often because the mentor exerted a little 

extra effort in mentoring. 

20. I can use my knowledge of the nature of science in SA      A      UN      D      SD 

my support of my new science teacher mentee. 

21. If new teachers are unaware of their accomplishments  SA      A    UN    D 

SD 

in teaching science inquiry it may be due to inadequate mentoring. 

22. Mentors have not done their jobs if their new science SA      A      UN      D   SD 

teacher mentee has little understanding of science inquiry or investigation. 

23. I am continually finding better ways to teach SA      A      UN      D      SD 
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science inquiry and investigation. 

24. When science grades of students improve, it is SA      A      UN      D      SD 

most often due to their teacher having found a more effective teaching approach. 

25. I know the steps necessary to teach SA      A      UN      D      SD 

science inquiry effectively.  

26. If students are underachieving in science, SA      A      UN      D      SD 

it is most likely due to ineffective science teaching. 

27. The inadequacy of a students’ science background SA      A      UN      D      SD 

can be overcome by good science inquiry teaching.  

28. Increased effort in teaching science inquiry produces SA      A      UN      D   SD 

little change in some student’s science achievement.  

29. Students’ achievement in science is directly related SA      A      UN      D      SD 

to their teacher’s effectiveness in teaching science inquiry. 

30. Even teachers with good science inquiry teaching SA      A      UN      D      SD 

abilities cannot help some kids learn science. 

31. Please identify your gender. 

Female Male 

32. Years of science teaching experience. 

<5, 6-10, 11-15, 16-20, 21-25, 26-30, >30 

33. Please identify your areas of science teaching licensure. 

Chemistry Earth Science General Science Life Science 

Middle School Science Physical Science Other: 

34. Years you have participated in online mentoring of other science teachers. 

1-2, 2-3, 3-4, 4-5, >5 

35. How has mentoring online influenced your science teaching? 

36. How has mentoring a new science teacher online been a challenge for you 

during your teaching career? 

37. If you are interested in being further involved with this research by participating 

in personal interviews, please provide contact information such as an email 

address or a telephone number. 
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Appendix C Science teacher Mentor Interview Protocol 

First interview: rapport building, life history, and science teaching philosophies 

13. What helped you decide to become a teacher? 

14. What subjects do you teach?   

15. What do you enjoy about teaching? 

16. Describe what do you see as your teaching strengths? 

17. How do you see your teaching helping kids? 

18. What strategies do you use to gain rapport with your students? 

19. How do you know when real learning is happening in your class? 

20. What accomplishments as a teacher are you most proud? 

21. What is the greatest concern you have for your classes? 

22. What concerns do you have for science education in Minnesota? 

23. Describe what see the role of content knowledge plays in science education. 

24. Describe the role you see science inquiry playing in your classroom. 

Second Interview: Mentoring experience, mentoring philosophies, and working with 

other science teachers. 

13. How does mentoring work in your district? 

14. How often have you mentored new teachers? 

15. How did you get into mentoring, was it required or requested, or did you seek it 

out? 

16. What is the experience of mentoring like for you? 

17. How did mentoring influence your attitude about working with other teachers? 

18. What kind of relationships did you have with your mentees or student teachers? 

19. What kind of training did you receive in preparation for mentoring new 

teachers? 

20. How did working with mentees or new teachers affect your teaching? 

21.  What do you think is an important point to make about mentoring in science 

teaching specifically? 

22. Did you have a mentor and if so how did that person influence your teaching? 

23. What factors influence the relationship you have with your mentee? 
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24. How do you see mentoring have an influence in science teaching, specifically of 

inquiry and investigation? 

Third Interview: Online mentoring experience, reflections on professional development 

and self-efficacy. 

13. How did you find that experience in working with new science teachers online? 

14. How long did you participate in the University of Minnesota’s Science Teacher 

Induction Network (TIN) or STEMMP? 

15. How would you describe the relationship you had with your new science teacher 

mentee? 

16. What factors influenced the development of your relationship with your science 

teacher mentee during the time you were involved with TIN? 

17. Describe how working with your mentee influenced your science teaching. 

18. Describe how working with your mentee influenced your science knowledge. 

19. What insights in teaching science inquiry did you gain fromworking with your 

science teacher mentee? 

20. What factors of the online environment influenced the development of your 

relationship with your mentee? 

21. How did mentoring a new science teacher online influence your own approaches 

to teaching science inquiry? 

22. What role do you see online science teacher mentoring playing in the science 

education in the future? 

23. Describe your personal perceptions of how mentoring online influenced your 

attitudes towards teaching science or science inquiry. 

24. What recommendations do you have enhancing the experience of online 

mentoring for science teachers? 

Each interview will follow an informal format to allow for free flow of conversation 

and exploration of new avenues of data as they are presented within the dialogue.  The 

above questions will be a guide to formulate and line of inquiry to explore science 

teacher mentoring, perceptions of their relationships, self-efficacy and the instruction of 
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science inquiry.  Therefore, each interview will utilize follow up questions for 

clarification and exploration of new areas of interest during the conversation. 
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Appendix D Science Teacher Mentee Interview Protocol 

First interview: rapport building, life history, and science teaching philosophies 

1. What helped you decide to become a teacher? 

2. What subjects do you teach?   

3. What do you enjoy teaching? Y 

4. What do you see as your teaching strengths? Helping students see the 

reasons and pertinence for learning science. 

5. How do you see your teaching helping kids?   

6. What strategies do you use to gain rapport with your students?  

7. How do you know when real learning is happening in your class? 

8. What accomplishments as a teacher are you most proud of? 

9. What is the greatest concern you have for your classes?  

10. What concerns do you have for science education in Minnesota? 

11. Describe what see the role of content knowledge plays in science education. 

12. Describe the role you see science inquiry playing in your classroom? 

Second Interview: Mentoring experience, mentoring philosophies, and working with 

other science teachers. 

1. How does mentoring work in your district? 

2. How often did you work with your mentor? 

3. How did you get your mentor, were they assigned or did you seek them out? 

4. What was the experience of mentoring like for you? 

5. How did mentoring influence your attitude about working with other 

teachers? 

6. What kind of relationships did you have with your mentor? 

7. What kind of training did you receive in preparation for teaching? 

8. How did working with your mentor affect your teaching? 

9. What do you think is an important point to make about mentoring in science 

teaching specifically? 

10. Did you have an influence on your mentor?  How would you describe your 

impacts? 



   268 

 

11. How does having a mentor influence your teaching of science inquiry? 

12. What impacts can mentees have on the science teaching of their mentors? 

Third Interview: Online mentoring experience, reflections on professional development 

and self-efficacy. 

25. How did you find that experience in working with a science teacher mentor 

online? 

26. How long did you participate in the University of Minnesota’s Science Teacher 

Induction Network (TIN)? 

27. How would you describe the relationship you had with your new science teacher 

mentor? 

28. What factors influenced the development of your relationship with your science 

teacher mentor during the time you were involved with TIN? 

29. Describe how working with your mentor influenced your science teaching. 

30. Describe how working with your mentor influenced your science knowledge. 

31. What insights in teaching science inquiry did you gain from working with your 

science teacher mentor? 

32. What factors of the online environment influenced the development of your 

relationship with your mentor? 

33. How did having a mentor online influence your own approaches to teaching 

science inquiry? 

34. What aspects of your mentor’s science teaching do you think you influenced? 

35. Describe your personal perceptions of how mentoring online influenced your 

attitudes towards teaching science or science inquiry. 

36. What aspects of your mentor’s science content knowledge do you think you 

influenced during your relationship online? 

Each interview will follow an informal format to allow for free flow of conversation 

and exploration of new avenues of data as they are presented within the dialogue.  The 

above questions will be a guide to formulate and line of inquiry to explore science 

teacher mentoring, perceptions of their relationships, self-efficacy and the instruction of 
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science inquiry.  Therefore, each interview will utilize follow up questions for 

clarification and exploration of new areas of interest during the conversation. 
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Appendix E Complete Coding Matrix 

What STM Learn How STM Learn How STM are Influenced 
Teaching Directly Self-efficacy 

Instruction Given materials Positive or negative depending on their 
perceptions of how they performed as a 
mentor.  

Rapport Given ideas Positive or negative depending on their 
perceptions of how they performed as a 
science teacher. 

Organization Shown methods Enhanced from helping others be 
successful 

Planning Observe techniques Enhanced sense of accomplishment 

Safety Heard dialogue Identification of being a teacher leader  
 Observed student 

responses 
Pedagogical Content Knowledge (PCK) 

Lessons Practiced lessons 
themselves, mimic 

Safety concerns  

Activities  Usage of inquiry expanded due to 
encouraging mentee.   

Labs 
investigations 

 Usage of inquiry expanded due to 
modeling for mentee  

Inquiry 
investigations 

Indirectly Expanded professional network, especially 
outside resident school district  

 Reflected on past 
experiences 

Professional/Collegial relationships 
expanded  

Perceptions Problem solved for 
mentee 

Content knowledge 

Of mentee Problem solved with 
mentee 

Enhanced from dialogue with mentee 
about science/technology content 

Of education Discussed new 
ideas/lessons with 
mentee 

Enhanced when assisting mentee find 
resources or information 

Of science Listened, empathized 
and reflected “If that 
we me what would I 
do…” 

Enhanced when assessing for 
misconceptions within mentee’s science 
content knowledge. 

Of science 
education 

Listened and assessed 
the mentee’s situation  

 

Of themselves Interpreted how the 
mentee performed 
based on internalized 
criteria 

Increased personal relationships with other 
science teachers reduces isolation 

 Assessed themselves 
based on criteria used 
to assess their mentee 

Negative relationships with individuals of 
differing teaching philosophies 
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Appendix F Coding Exemplars Using HyperRESEARCH® Software 
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Appendix G Distribution of Science Teacher Mentor Coding Responses 

 


