EBI, Page 1

Using Technology to Support Evidence-based Science Teaching and Mentoring

Thomas Koballa

Leslie Upson

Cynthia Minchew

Amy Parlo

Justin Inyega

Department of Mathematics and Science Education

212 Aderhold Hall

University of Georgia

Athens, Georgia  30602

Paper presented at the annual meeting of the Association for the Education of Teachers of Science, Colorado Springs, CO, January 20, 2005 

The work reported in this paper was supported by the Knowles Science Teaching Foundation, Haddonfield, NJ. 

Mentoring is characterized as a relationship between an experienced teacher and a novice teacher in which the mentor aids the professional development of the novice.  The aid provided by the experienced teacher takes many forms, including personal support, task-assistance and advice, and critical reflection and feedback on practice (Ballantyne, Hansford, & Packer, 1995).  Of these mentoring functions, providing critical reflection and feedback on practice has proven to be the most challenging for experienced teachers.  Mentor teachers feel compelled to address the personal and task-related needs of novice teachers first.  Mentor teachers have little time to observe the lessons of novice teachers, discuss their planning and teaching efforts, and encourage reform-minded reflection on their professional goals and developing practices (Wang & Odell, 2002).  In addition, mentors who support novice science teachers may lack an adequate understanding of contemporary science education epistemological beliefs and practices, undermining the work of even the best science teacher education programs (Recesso, 2004).       

Like most educational institutions, the practice of mentoring novice science teachers is being influenced by new technology.  Evidence Based Inquiry (EBI) is one such web-based tool.  The capabilities of EBI seem to make it uniquely suitable for facilitating the professional development of novice science teachers.  When made available to novice science teachers and the experienced science teachers who serve as their school-based mentors, EBI has the potential to provide both experienced teachers and novices with the means to view entire lessons, analyze selected lesson clips, and organize the selected lesson clips for examination by others.  By coupling EBI with scaffolding that supports reform-based science teaching and learning, it is believed that the process of analyzing lesson clips can be further refined.  The intended purpose of these activities in the context of science teacher mentoring is to stimulate reflection, conversations, and actions that guide the professional development of novice teachers in ways consistent with reform-based science practice.  While the potential of EBI is considerable, little is known about how veteran science teachers will react to EBI and use it to facilitate the professional development of novice science teachers. 

The purpose of this paper is to report on the capabilities of EBI and its initial uses to support science teacher mentoring.  Consistent with this purpose the paper is organized into two parts.  The first part will report on the features of EBI that facilitate evidence-based improvements in practice through self and collaborative reflection.  The second part of the paper will discuss two studies that investigate science teachers’ initial impressions of EBI and use of EBI in the context of science teacher mentoring.  

Evidence Based Inquiry

Evidence Based Inquiry (EBI) provides support for the various “formal and informal roles and responsibilities of both teachers and support professionals” (Recesso, Hannafin, Wang, Deaton, Shepard, & Rich, in press, p. 14).  Specifically, EBI is a framework and tool for identifying, examining, and analyzing teaching practices.  As a methodology, EBI guides users through scaffolds where data, such as teaching practices, student performance, and standards, are linked and collected (Recesso et al., in press). Educators use EBI to reflect on their teaching practices and “systematically examine evidence of the relationship between practices and goals” (Recesso et al., in press, p.3).  In the case of science teacher mentoring, mentors and novice science teachers are able to identify and examine various aspects of their mentoring relationship during both their mentoring conferences and the lessons implemented by the novice teacher.  Concurrently, mentors and their novice teachers collect evidence to support their accomplishment of various mentoring and teaching goals. 

As well as being a tool for analyzing data, the EBI system is a web-based system used to store and organize data.  The data collected from mentors and their novice teachers can range from video and audio of their teaching practices and mentoring conferences to work samples and student projects.  By design, the EBI tool links evidence associated with teacher preparation to the standards that cultivate them (Recesso et al., in press).  In mentoring, mentors and novice teachers can link their data, such as advice about specific teaching practices or the novice teachers’ implementation of reform-based teaching, to national, state, and county standards.  Basically, EBI is a portfolio tool where novice teacher performance is “benchmarked using direct evidence” (Recesso et al., in press, p. 5).  Furthermore, mentors and novice teachers gather feedback on the progress of their mentoring relationship through their analysis of their mentoring sessions and the novice teacher’s lesson. 

When using EBI, novice teachers can capture video footage of their teaching and upload it and other teaching evidence, such as teaching resources, lesson plans, and student products, for review (Recesso et al., in press).  Mentors can work with their novice teachers to guide the novice teachers’ input of specific teaching evidence into the EBI system.  Once the data are uploaded, teachers can view and analyze their data.  For instance, mentors and their novice teachers can individually analyze video footage of mentoring conferences or novice teachers’ lessons.  When analyzing the video footage, the teachers break the video footage into smaller, more manageable clips.  The teacher will pick out clips of importance, and analyze them.  During the analysis phase, teachers create small written reflections about each clip being viewed.   Each coded clip will be cataloged and stored.  After the initial clips are coded, teachers can revisit the coded clips and refine their coding using relevant teaching standards, such as the National Science Teachers Association’s Standards for Science Teacher Preparation.  Once all coding is complete, novice and mentor teachers can view and/or share their final codes and clips.  By sharing the final clips and codes, the novice teachers’ teaching practices can be analyzed through various perspectives.  As stated by Recesso et al. (in press), “through EBI, a range of ‘lenses’ can be applied through which teaching practices can be systematically identified, captured, coded, and analyzed” (p. 7). 

Teachers’ Impressions and Uses of EBI

The two studies reported here are parts of a large multiyear project that is looking into the nature of the school-based mentoring experiences of novice science teachers, particularly those novices who are transitioning into teaching from careers in science or engineering, and how these experiences support their professional development.  Guided by related work in this area (Recesso et al., in press), we investigated science teachers’ impressions of EBI and uses of EBI in the context of science teacher mentoring.  Our rationale for this focus is to provide science teachers and science teacher educators responsible for the induction of these transitioning teachers with knowledge that is relevant to the professional development of these unique novices.  Specifically, we asked: What are veteran science teachers’ initial impressions of the EBI as a tool to facilitate the work of mentors?  What is the effect of using EBI with embedded scaffolding on the nature of the interactions that occur between veteran science teachers and the novice science teachers they mentor? 

Study I:  Teachers Initial Impressions of EBI


The success of the EBI to facilitate the professional development of novice science teachers is heavily dependent on the perceived usefulness of the tool by veteran science teachers who will serve as mentors.  Input regarding the usefulness of EBI was considered an important aspect of the development process.  Feedback received from veteran science teachers about the strengths and limitations of the EBI can be used to refine the tool, making it better and easier to use by science teacher mentors and the novice teachers they mentor.    

Research Participants and Context 

Middle and high school science teachers (n=18) were introduced to EBI while participating in a mentoring workshop in Summer 2004.  The introduction involved a 30-minute presentation of the capabilities of EBI by the software developers and opportunities for the workshop participants to examine and code teaching episodes using prototype scaffolds.  The teaching episodes selected for use were those of a novice high school science teacher recorded with the permission of the novice teacher and the parents and guardians of his students’ in Spring 2004.  The prototype scaffolds focused attention on the activities of lesson planning and teaching associated with the alignment of teaching goals, actions, and assessment.  It was planned that the participants would spend about 2 hours working in pairs to build multimedia teaching cases using their coded data and write synopses of mentoring advice based on their cases.  Unfortunately, the need to reduce the time of the work session to 50 minutes and distractions causes by the audio portion of the novice teacher’s lesson on EBI being played on 10 computers simultaneously in one room made it impossible for the participants to complete the intended tasks.  The final 10 minutes of the orientation was reserved for participants to respond to a survey about the potential of the EBI for teacher mentoring.

Instrumentation and Data Analysis  

Participants responded to a survey after working with EBI to gauge their impressions of the tool.  The instrument consisted of thirty-three Likert scale items and one open ended question.  These items were categorized into technical aspects, overall reaction, ease of use, and perceived usefulness of EBI.  The open-ended question solicited suggestions for improvements to the system.  Responses for the scale items were tabulated and focus was given to four items on the survey that best reflected perceived usability and usefulness of EBI.  Data generated from these four items are reported here.

Findings

As shown in Table 1, responses to scale items indicate that a significant portion of users would choose to use the EBI system frequently, citing its ease of use and its perceived usefulness in aiding in the mentoring process.  Seventy-eight percent of participants reported that the tool was easy to master, with only a small minority indicating a need for further technical support to successfully navigate the system.  Many of the responses to the open-ended question proposed modifications to EBI in regards to technical tools.  One suggested modification that has since been made involves start and stop options for examining video clips. 

	Table 1.  Responses to Scale Items and Percentages



	Item
	Scale

	
	Strongly

Agree
	Strongly

 Disagree

	
	5
	4
	3
	2
	1

	1. I think I would use this tool frequently
	2(22)        3(28)      7(39)       1(6)       1(6)

	2. I thought the tool was easy to use
	3(17)      11(61)     2(11)       2(11)       0(0)

	3. I think I would need the support of a technical person to be able to use this tool
	2(11)        4(22)     8(44)       4(22)       0(0)

	
	Very

Confident
	Very

Unsure

	
	5
	4
	3
	2
	1

	4. This tool will aid in the mentoring process
	12(67)      4(22)       0(0)       1(6)       1(6)


*Data reported by frequency followed by percentage in parentheses

**  Percent does not sum to 100 due to rounding

Study II:  Embedding Scaffolds in EBI


Learning to teach can be viewed as a process of solving ill-structured problems because the problems of teaching are not straightforward but  “complex, ill defined, open ended, and real world” (Ge & Land, 2004).  The ill-structured problems of science teaching can pose tremendous difficulties for novice teachers.  Novice teachers often hold naïve ideas about science teaching and learning as compared to experienced science teachers (Koballa, Glynn, Upson, & Coleman, in press).  They lack the pedagogical content knowledge that enables experienced teachers to determine the essence of a classroom problem and generate a range of possible solutions.  In addition, novice teachers are less able than experienced teachers to monitor their own developing understandings of classroom practice and student learning.  These factors in combination seem to hamper the success experienced by novice teachers in attempting to solve the ill-structured problems of the science classroom.  

Scaffolding has long been associated with the process of teacher development through mentoring.  Mentors routinely scaffold protégés through coaching, modeling, giving hints, organizing tasks, and asking questions (Bey & Holmes, 1990).  Scaffolds are a means to enhance novice teachers’ capacity to solve the ill-structured problems of classroom teaching.  Recent efforts to scaffold ill-structured problem-solving processes are linked to developments in computer software (Lin, Hmelo, Kinzer, & Secules, 1999).  Work in this area has led to the identification of scaffolding strategies and the development of frameworks to support learning and reflection in technology-based environments (Ge & Land, 2004; Linn, 2000; Quintana, Reiser, Davis, Krajcik, Golan, Kyza, Edelson, & Soloway, 2002).  A central feature of the scaffolding frameworks is Vygotsky’s (1978) “zone of proximal development,” where scaffolds enable learners to “solve a problem, carry out a task, or achieve a goal that would be beyond their unassisted efforts” (Ge & Land, 2004, p. 6).  Providing novice science teachers and their mentors with access to web-based software that incorporates appropriate scaffolds has the potential to enhance novice teachers’ capacity to grapple with the ill-structured problems of science teaching.  

 Framework for Scaffolding  

Several developers describe framework features that may be useful in a school-based mentoring context to support novice teachers’ efforts to solve ill-structured problems of the science classroom (Ge & Land, 2004; Land and Zembal-Saul, 2003; Linn, 2000; Quintana et al., 2002).  We chose to base our scaffolding strategies primarily on the scaffolding framework developed by Ge and Land (2004) and a scaffolding design strategy described by Land and Zembal-Saul (2003). The framework developed by Ge and Land (2004) highlights the strategies of question prompts and peer interactions.  The interactions between experienced science teachers and the novices they mentor are often peer-like, with mentors using questions to prompt novices to reflect on and improve their science teaching practice.  Land and Zembal-Saul’s (2003) framework includes three scaffolding strategies that provide support for learner’s articulation, reflection, and revision of explanations in a project-based learning environment.  Their strategy of support explanation building and development of working hypotheses may be useful in helping novice teachers develop capacity to solve ill-structured problems of science teaching by revising claims based on video and PDF evidence. 

The reasons for our choice are closely aligned with the reasons given by the developers.  Like Land and Zimbal-Saul, our purpose was to “understand how learners progressively reflect on and refine explanation” (p. 65).  However, our context is the environment of teacher learning rather than that of project-based learning.  Their design strategy and the framework developed by Ge and Land are solidly grounded in empirical research on scaffolding strategies, with the framework specifically developed to support ill-structured problem solving.  The framework with its emphasis on question prompts and peer interactions is particularly appealing from a mentoring perspective because mentors often use question prompts to encourage novice teachers to verbalize their thinking and reflect on their classroom practices.  School-based mentoring relationships are easily established and are often collaborative and dialog rich.  In a mentoring relationship, the experienced teacher often moderates the novice teacher’s learning through dialog that includes asking questions.  Also consistent with the framework, the mentor may use question prompts to direct the novice teacher’s attention to important features of science teaching and guide the novice’s problem-solving experiences.  The relationship between the scaffolding strategies addressed in the frameworks and how the strategies are used in the study is presented in Table 2.    

Table 2.  Scaffolding Design Strategies and Study Implementation

Breaking science teaching into manageable parts

Our focus was the concept of teaching alignment, which highlights “consistency between goals, actions, and assessment” (National Science Teachers Association, 2003, p. 22).  The driving question for novice teachers consistent with this focus is:  What is the degree of alignment among my lesson goals, instruction, and assessment?

Questioning Prompts


Thirteen question prompts were designed to guide novice teachers’ considerations of lesson elements and teaching practices that foster alignment of lesson goals, instruction, and assessment.  Most were elaboration prompts (Ge & Land, 2004) in that they were designed to encourage novice teachers to articulate their thoughts about lesson planning and teaching to ensure alignment.  Elaboration prompts may direct them to consider benefits and limitations associated with the problem of alignment.  Prompts in the debriefing category were designed to encourage reflection by directing novice teachers’ attention to lesson assessment data as evidence upon which to base future planning decisions.

Interactions of Mentor and Novice


Interactions between experienced teachers and novice teachers about lesson plans and teaching episodes is a central element of the mentoring process.  Interactions between these teachers served to direct attention toward problems of practice.  Dialog between the experienced teacher and novice led to the novice teachers being exposed to different perspectives and the generation of solutions to problems of practice not possible when working alone. 

Infrastructure of the EBI 


EBI is uniquely structured to facilitate Land and Zambel-Saul’s (2003) scaffolding design strategy of explanation building and the development of working hypotheses, particularly as related to the ill-structured problems of science teaching.  Features of EBI support novice teachers in collecting video evidence to test and refine claims about science lesson planning and teaching.  Prompts embedded in the EBI structure enable novice teachers and their mentors to examine connections between claims and evidence and facilitate interactions that focus attention on the driving question.


Scaffolding Designed Using EBI 

In this study, the teacher-learning context was a complete clinical supervision cycle, which included five steps:  pre-lesson conference between mentor and novice, lesson taught by the novice, review and coding of the lesson by mentor and novice, and post-lesson conference between mentor and novice.  The clinical supervision cycle allowed us to study the combined influence of the EBI and embedded scaffolding in a real teacher-learning context.  

Our development efforts targeted novice teachers’ claims and evidence about the driving question:  What is the degree of alignment among lesson goals, instruction, and assessment?  We created Lesson Assessment Scaffolds (LASs) to address the driving question during a clinical supervision cycle.  The LASs were grounded in the scaffolding strategies presented in Table 2.  Sample LASs are presented in Table 3.

Within EBI, we embedded the LASs to support novice teachers in generating initial claims and to use data collected at the time of planning, teaching, and debriefing to further elaborate and refine them.  The LASs also serve to guide the support provided by mentors to novice teachers.  At the “Knowles Foundation” button of EBI, novice teachers were prompted to generate claims about alignment of lesson goals, teaching, and assessment that could be made based on video evidence.  According to Land and Zimbal-Saul (2003, p. 70), “prompting learners to articulate these claims, even when knowledge is incomplete, would induce them to generate working hypotheses based on prior knowledge that could be subsequently tested and refined as they encounter new data.”  In the context of our study, new data included video clips of lessons and revised lesson plans. 

Table 3.  Sample Lesson Assessment Scaffolds

Lesson Planning

• Did I developed an end of lesson assessment that shows what students know or can

do relative to the content standards or benchmarks for my lesson?

• Did I write an instructional objective that is aligned with my lesson assessment?

• Did I plan for ways to monitor student learning during the lesson?

Teaching

• Did I share my instructional objective with students near the beginning of my 

lesson?


• Did I monitor students’ learning during the lesson?

• Did I assess students’ learning toward the end of the lesson? 

Lesson Debriefing

• Did I examine the information generated by students’ during the end of the lesson assessment?


• Did I consider how to use the data provided by the end of lesson assessment to inform my future lesson planning and teaching? 

Methodology

The case study was conducted in Fall 2004 and involved a veteran high school physics teacher (pseudonym-William) and the novice teacher (pseudonym-Karen) he mentored.  William has a Ph.D. in science education and is nationally board certified in secondary science.  He was in his 31st year of teaching high school chemistry and physics and had completed a state approved mentor-training program less than three years earlier.  Karen has undergraduate and masters degrees in engineering and was completing a secondary science teacher certification program at a major university. 

William agreed to serve as the school-based mentor for Karen during her 11-week teaching internship.  During the 11-week internship, Karen gradually took responsibility for teaching her mentor’s four Advanced Placement physics classes.  In addition, Karen worked with an introductory College Preparatory physics class under the direction of another teacher.  During the final four weeks of the internship, Karen and William engaged in two clinical supervision cycles using EBI.  Karen was introduced to EBI during a course that accompanied the internship.  This course met once a week in the evening for 11-weeks and provided Karen with opportunities to learn about and practice with the different features of EBI.  Karen, in turn, taught William how to use EBI and helped him set up a user account.  

The lessons taught by Karen during the two clinical supervision cycles focused on projectile motion, and tension and equilibrium.  No guidance was given to Karen and William during the first clinical cycle to direct their use of EBI and their mentoring interactions.  During the second clinical cycle, however, they were provided with the LASs to direct their use of EBI and guide their mentoring interactions regarding the topic of lesson assessment.  

Our concentrated inquiry into the single case of William and Karen represents an instrumental study carried out with a convenient sample.  Nevertheless, it was considered an information-rich case whose study has the potential to shed light on the question of interest (Patton, 1990).  Karen is representative of highly motivated novice teachers.  She was well suited to benefit from the guidance provided by a science teacher mentor.  She has a strong science background and experiences working with youth.  These attributes along with her family status as a young mother led her to choose teaching as a career option.  It could be said that Karen was in the “zone of proximal development” for learning to teach (Vygotsky, 1978).  Also, in many respects, William might be considered the ideal mentor for novice science teachers.  His teaching experience, education, desire to serve as mentor, and enthusiasm for the teaching profession made him well suited to play an important role in Karen’s induction into the science teaching profession. 

Three types of data were collected.  First, we videotaped William and Karen’s pre- and post-conferences and Karen’s lessons for the two clinical supervision cycle.  Second, we collected materials from Karen and William that they constructed as part of the two clinical supervision cycles.  These materials included Karen’s lesson plans and William’s notes that he used to guide his interactions with Karen during pre- and post- conferences.  We also probed Karen and William’s thoughts about mentoring and the effect of using EBI on their mentoring interactions in two audio taped interviews.  Interviews conducted early in the semester focused on issues of mentoring and desirable mentoring relationships, while those conducted at the end of the internship period converged on their uses of EBI.  Our purpose was to better understand how EBI and scaffolding embedded in this web-based tool influenced the interactions between mentor and protégé.

Data were analyzed in multiple phases.  Initially, the videotapes of the two clinical supervision cycles were examined.  This involved selectively transcribing and analyzing segments of the tapes, guided by the research question and design strategies.  This approach involved viewing the videotapes in chronological order, selecting tape clips that address the uses of EBI and EBI with scaffolding, and coding and clustering the clips.  Second, the audiotape interviews were perused.  This involved listening to the interviews multiple times and selectively transcribing and analyzing segments of the interviews.  As with the videotapes, the process of selecting tape segments to transcribe and analyze was guided by the research question and design strategies.  Finally, through the process of pattern clarification (Miles & Huberman, 1994), we identified common and contrasting patterns and relationships in the data that could explain the findings.  A case narrative was then constructed.  The case presents the similarities and differences across the two clinical supervision cycles, particularly related to Karen and William’s mentoring interactions when using EBI alone and with scaffolding.  The case narrative served as the basis for the findings reported below.

Results

The findings from the study are organized according the two clinical supervision cycles.  Findings pertaining to mentoring interactions when using EBI without scaffolding are presented first, followed by findings related to interactions when using EBI with scaffolding.  

EBI without scaffolding.  The influence of the EBI on the nature of the interactions between William and Karen was evident during the post-conference of their first supervision cycle.  Karen’s coding of several critical incidents in the video of her lessons led her to bring issues of teaching and learning to William’s attention.  Likewise, William’s viewing of the video of Karen’s lesson prompted his comments about teaching and learning physics.  At least six times during the post-conference, Karen and William made reference to EBI.  For example, Karen commented on “valuing the opportunity to go back and look at the tape” and William spoke about the features of EBI that allow mentor and novice to quickly locate key information and code video representations of practice.  According to William, EBI “allows you to really get to the meat of this issue quickly and not just watch large quantities of things and drift off into watching yourself.”      

One incident that exemplifies Karen and William’s interactions prompted by using the EBI tools to analyze Karen’s teaching centered on Karen giving students instructions to carry out a graphing exercise using classroom computers.  In her instructions to the class, Karen told students to use data collected the day before on the trajectory of a thrown ball to plot x-t and y-t graphs.  Karen specified a reference point for the graphing exercise in her instructions that would enable the students to determine that the x-t graph represents constant velocity and the y-t graph represents accelerated motion where the acceleration is gravity.  Karen’s analysis of the video using EBI helped her recognize that the source of some students’ confusion about the graphing exercise was the result of her instructions.  The reference point that Karen specified was arbitrarily selected to allow the graphs to fit the parameters of the computer display.  However, she never made this known to the students.

The conversation between Karen and William during their post-conference of the first clinical supervision cycle about this incident converged on the importance of considering the perspectives of students when giving instructions and asking questions.  As Karen stated:

The way I presented it [instructions for the graphing exercise] to them was, “Well, we need to do this.”   And then I was watching that videotape and trying to look at it from the view of the students.  As the student, I would have said, “Why?  Why do that?  You know, why is that necessary?” 

William reinforced Karen’s reflections about her need to consider the perspectives of students when given instructions by saying:

You just said something a minute ago that was very good.  I hope you don’t let go of it.  You talked about how you looked back at what you said from the students’ point of view and would I have wanted to know why, have someone explain why to me.  Hang on to that as long as you can.  

This exchange exemplifies the kinds of interactions possible when EBI is used to support the professional development of novice teachers.  Information considered significant by Karen was located on the video representation of her lesson.  Karen’s selection and coding of the video representation of the incident enabled her to bring it to William’s attention, which led to their interaction about the incident.  This interaction resulted in Karen’s enhanced understanding of students as learners and the importance of considering their perspectives when giving instructions. 

 EBI With Scaffolding.  The LASs were given to Karen and William in paper copy prior to the beginning of the second reflective cycle because accessing the LASs from EBI proved to be problematic.  The LASs did prompt Karen and William to interact about aspects of alignment between Karen’s lesson planning, instruction, and assessment.  But, their interactions occurred in unexpected ways.

Karen and William did not use the LASs to guide their pre-conference interactions.  Nor did they use them when viewing and coding the video of Karen’s lesson on tension and equilibrium.  However, their post-lesson conference was affected by having a copy of the LASs in hand.  Parts of their post-conference interactions centered on lesson planning and teaching.  They discussed how Karen’s lesson plan for the tension and equilibrium lesson and previous lessons included “specific goals” for student learning in addition to descriptions of activities to be conducted in class.

Toward the conclusion of the post-conference, Karen read through the LASs specifically related to lesson planning and teaching.  As Karen read through the question prompts, she reported to William that she had done well in addressing consistency between lesson objectives, instruction, and assessment in her lesson plan.  She checked boxes indicating that she “identified instructional activities and teaching strategies to help students learn the content of the lesson,” “ wrote an instructional objective that is aligned with the lesson assessment,” “examined the content standards for the science course,” and “planned for ways to monitor student learning during the lesson.”   

Karen’s personal assessment of her own teaching performance revealed that she was uncertain that she had “shared [her] instructional objectives with the students near the beginning of the lesson” and whether or not she had “assessed students’ learning toward the end of the lesson.”  Unfortunately, the video recording did not capture the start of the lesson, so it was not possible for William to address Karen’s uncertainty about whether or not she sharing her lesson objectives with the class.  However, the LASs did prompt William and Karen to discuss the appropriateness of sharing instructional objectives with students at the beginning of what Karen described as an “inquiry-based” lesson.  Specifically, their interactions focused on the importance of not telling students answers but allowing them to “discover through experimentation” the relationship between physics concepts. 

Video data did confirm Karen’s uncertainty that she had assessed students’ learning toward the end of the lesson.  The video representation of the lesson showed that the sounding of the bell ended the class and that Karen did not question students about their understandings of tension or equilibrium at the end of the lesson.  This aspect of Karen’s lesson was not discussed during the post-lesson conference nor were recommendations for improving the relationship between lesson goals, instruction, and assessment addressed.     

The LASs that focus on teaching practices led William to discuss similarities between the LASs and lesson elements featured prominently in Max Thomson’s Learning Focused Schools literature.  The two lesson elements that William described for Karen were “essential questions,” presented in place of instructional objectives, and a form of end of lesson assessment that he called “ticket out the door.”  William suggested that a very broad essential question be asked at the start of a lesson to focus students’ attention, but that the question should not prevent students from learning through the processes of personal discovery.  An example of the type of question that William recommended to introduce an inquiry lesson is “What’s up with freefall?”  He went on to recommend that a ticket out the door assessment parallel the essential question and take the form of a written response that students can complete quickly within the final minutes of a lesson.  Both William and Karen agreed that either sharing lesson objectives or essential questions at the start of inquiry lessons are important to lesson success but can be problematic, particularly if students are expected to discover understandings during a lesson. 

Discussion

EBI holds much promise for use in support of science teacher mentoring.  The findings of Study I indicate that mentor teachers view EBI as a worthwhile tool that can be used to support the mentoring process.  The mentors were impressed with the capabilities of the tool and found the various functions of EBI to be well integrated.  The fact that the majority of participants indicated that no special technical support is required to use EBI suggests that mentor teachers interested in using the tool will not need extensive technical training.  Further, the benefits that mentors associate with EBI and their confidence that EBI will aid the mentoring process seem to make it a very desirable tool to support the work of science teacher mentors.  

The findings of Study II further support the usefulness of EBI to promote the mentoring of novice science teachers but highlight concerns regarding effective use.  Indeed, the digital recording function of EBI is far superior to a videotaping system, particularly when it comes to rewinding the tape and searching for lesson segments.  In addition, the capability of EBI to enable teachers to locate information, code video representations of teaching, and facilitate the exchange of findings and recommendations make it ideal for use in a mentoring context.

Limitations associated with using EBI to facilitate the mentoring process center on issues of time and guidance for reform-based thinking and practice.  It took participants what was considered an excessive amount of time to view and code lesson video.  Perceptions that the process of video coding requires viewing the lesson in its entirety must be dispelled so as not to discourage use.  One participant described this work as a front loaded process, but one that saves time during mentoring conferences because the critical incidents of practice can be quickly accessed through EBI.  The fact that time can be saved during conferences when video clips coded in advance are used to prompt discussion and reflection is an important message for potential users.  Further, the findings from the first clinical supervision cycle show that use of the EBI tools alone—that is without scaffolding—does not promote reform-based thinking and practice.  Clearly, analysis of Karen’s lesson prompted Karen and William to discuss the importance of considering the perspectives of students.  But, in the larger scheme of promoting science teaching reform, considering the perspectives of students when giving instructions, while important, seems isolated and limiting. 

The findings from the second clinical supervision cycle in Study II reveal additional insights about the interactions between mentor and novice.  They indicate that strategically designed scaffolds can promote thinking and interactions that focuses on reform-based teaching practices.  The LASs did prompt Karen and William to discuss issues of alignment between goals, instruction, and assessment in Karen’s lesson.  Unfortunately, technical problems prevented Karen and William from accessing the LASs directly from the EBI website and using them to guide the coding of video clips of Karen’s lesson.  Having only paper copies at hand to guide their analysis of the lesson resulted in Karen and William attending to the alignment of lesson elements later in the clinical supervision process than had been expected.  It was not until the post-conference that the impact of the LASs on Karen and William’s interactions became evident.  We suspect that Karen and William’s patterns of interaction would have been different, with earlier and more focused discussions occurring, had the scaffolds been accessible directly from EBI.   

The findings of Study II also suggest that the capabilities of EBI need to be expanded to allow for the capture of other forms of evidence.  In addition to video evidence of teaching performance, we believe that evidence of lesson planning is critical to promoting reform-based thinking and teaching in science.  Lesson plans captured as PDF could be analyzed using the LASs’ first series of question prompts, which would engage both novice and mentor in the analysis of planning performance well before the novice engages students in the lesson.  The analysis of planning performance can lead to adjustments in the lesson plan that will in turn result in improved teaching performance.

Equally important, the findings of Study II support the usefulness of research-based scaffolding design strategies to guide the development of scaffolds for science teacher learning.  Consistent with our scaffolding design strategies, web-based scaffolds were embedded in EBI to promote learning about reform-based science teaching.  The infrastructure of EBI, with its video capture and analysis features, enabled Karen to examine connections between claims and evidence in her own teaching.  Embedding the LASs in EBI serves to enhance the usefulness of this web-based tool in two ways.  First, they can focus attention on a single aspect of reform-based science teaching described in the Standards for Science Teacher Preparation (NSTA, 2003).  Second, the question prompts can function to guide the novice teacher’s consideration of lesson elements and teaching practices.  

The design strategies on which our scaffolds were based also underscore the critical role of the mentor in the novice teacher’s reflection and refinement of understandings about teaching.  It is the mentor who often makes decisions about when scaffolds like the LASs should be introduced to the novice teacher.  The timing of the mentor’s decision to introduce scaffolds can be critical to the novice teacher’s learning success.  If the novice teacher is not receptive and within the “zone of proximal development” (Vygosky, 1978) for the intended learning goal, then the benefits derived from the scaffolds will be minimal.  We suspect that a relationship similar to that associated with the notion of “calibration of comprehension” (Glenberg, Sanocki, Epstein, & Morris, 1987) may operate in interactions between a mentor and novice teacher.  Rather than looking at the relationship between a reader’s confidence in comprehension and performance on a test of reading comprehension as is the focus with calibration of comprehension, we hypothesize a relationship between the novice teacher’s subjective assessment of the appropriateness of scaffolds and the benefits derived from the use of scaffolds developed to address ill-structured problems of science teaching.  Our continuing investigations will consider the influence of this relationship on the effectiveness of EBI with embedded scaffolds in the context of the interactions that occur between mentors and novices.    

In this paper, we introduced EBI as a tool to facilitate the process of science teacher mentoring.  We also reported on the findings of two studies regarding science teachers’ impressions and uses of EBI.  Our findings indicated that experienced science teachers consider EBI as very desirable tool to support the work of science teacher mentors and that strategically designed scaffolds embedded in EBI influenced the interactions between a veteran science teacher and the novice teacher he mentored in ways that support reform-based practice.  We believe that EBI had great potential in the hands of mentors and encourage further exploration of EBI to facilitate the professional development of novice science teachers. 
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