Introduction


One area of science teaching that is crucial to the behavior and success of teachers is teacher beliefs.  Beliefs, which are not theoretically easy to define, are the framework for teachers’ decision making and behavior (Pajares, 1992; Ramey-Gassert, Shroyer, & Staver, 1996). Concurrently, teachers’ experiences influence the development and stability of their belief system about teaching (Dewey, 1938; Bryan, ????; Richardson, 1996).  Previous teaching experiences and beliefs about those experiences aid teachers in both their understanding of teaching and learning concepts and their negotiation of their role as a teacher (Bullough & Gitlin, 1994).  Specifically, knowledge is gained through understanding these experiences and beliefs. Keys and Bryan (2001) state “from a cognitive constructivist perspective, knowledge is not independent of the knower; knowledge is understanding physical and abstract objects in our experience” (p. 633). Sandholtz (2002) reiterates this in his belief that learning is “a personal, reflective, and transformative process where ideas, experiences, and points of view are integrated and knowledge is created"( p. 816).  In order to teachers to gain knowledge about teaching, they need to examine their previous and current teaching experiences as well as their beliefs about teaching and learning. 

One way to engage students in examining their experiences and challenging their beliefs is through the practice of reflection.  As well as a means of examination, reflective thinking is crucial in helping teachers gain a broader and deeper understanding of concepts that are often confusing and misunderstood during formal education experiences (Milner, 2003).  The act of reflecting on or exploring one’s practice is an invaluable tool for learning.  In order for learning to take place in the midst of routine, teachers should be provided the opportunity of reflection (Dewey, 1933; Bullough & Gitlin, 1994; Beattie, 1997; Bryan & Abell, 1997; Milner, 2003). Programs that assert to educate reflective teachers should afford teachers opportunities where they articulate their philosophical beliefs about teaching and learning and make connections between theory and practice (Beattie, 1997; Bryan & Abell, 1997). “Reflection as a philosophical framework to teacher professional development may provide a key to bringing about conceptual change of teachers’ personal beliefs about teaching and learning” (Bryan, ????). 

Theoretical Framework

The orientation of reflection is situated in the belief that learning to teach required the constant examination of one’s beliefs about teaching and learning (Abell & Bryan, 1997). Furthermore, the orientation of reflection provides teachers with a method to examine how theory is ingrained in real teaching experiences.  Many scholars and studies (Dewey, 1933; Dewey, 1938; Schon, 1987; Abell & Bryan, 1997; Bryan & Abell, 1999) have noted the importance of personal experiences and reflecting on those experiences. By reflecting on teaching experiences, teachers reflect on the beliefs and views that they have about those experiences. The attitudes and beliefs that teachers hold are important to understanding their classroom practices, thoughts, and beliefs (Richardson, 1996).  The tool of reflection has the potential to act upon those beliefs as teachers use it as a method of challenging and redefining their thoughts about teaching (Bryan & Abell, 1999). It is during this process that teachers begin to learning about their teaching beliefs and practices. As stated by Dewey (1938), “there is an intimate and necessary relation between the process of actual experience and education”.   Reflection allows teachers to connect their personal experiences, teaching beliefs, and teaching knowledge.  This intricate process is more than teachers just thinking about their teaching and what is and is not working (Bullough & Gitlin, 1994). Reflection comprises the framing of issues that are valuable to the teaching and learning environment. “Framing is essentially the way one perceives, devotes attention to, and categorizes the frustrating, confusing, or perplexing issues of practice (Barnes, 1992; Munby & Russell, 1992; Schön, 1987)” (Bryan, ????).  When framing issues, teachers begin to identify and categorize issues that they find valuable to teaching and learning.  These issues and the frame from which they are viewed is dependent on a teachers’ beliefs and sets a precedence for future experiences and behavior (Bryan, ????). 

In order to understand the how teachers’ reflect, we need to examine the issues and beliefs evident in their reflections. In essence, there needs to be an understanding of the significance of what is seen, heard, and experienced (Dewey, 1938). This understanding is afforded by teachers’ beliefs about teaching and learning. Although beliefs drive teacher actions, experiences and teachers’ reflections on their actions may lead to alterations in their belief system (Richardson, 1996; Abell & Bryan, 1997).  In for significant change in teacher thinking to occur, teachers need to experiment, reflect, and examine their beliefs (Richardson, 1996; Theurer, 2002).  By reflectively examining their practices, teachers may also begin to question the curriculum, general education, social role of education and schools, and how their beliefs and views affect education (Liston & Zeichner, 1990). Ultimately, this awareness guides teachers to the concepts and exploration of the teacher to realize the extensive issues that inform teaching and education (Bryan, ????).  One popular strategy for facilitating teachers’ reflection upon the teaching practice is videotape replay.

Videotape Replay

The use of videotape replay for analyzing one’s teaching is not necessarily a new strategy (Bloom, 1969; Winn, 1974).  However, all too often, the use of videotape replay in the analysis of one’s teaching is neither purposeful, nor systematic (Bryan, 1999).  The primary goal of using video cases as a reflective tool is to promote teachers’ inquiry into their own and others’ teaching and learning practices. Videotape replay allows teachers to step “outside the moment” and review their classroom practices in a context that is void of the distractions of that moment. Videotaped cases of their teaching allow reflecting teachers to move beyond the tunnel vision of their current teaching behaviors and actions and into a more complex and expansive view of their teaching skills (Rhine & Weisner, 2003).  This is extremely vital in constructing new knowledge about inquiry teaching and learning.  In addition, videotape replay is a means of assisting teachers in confronting, refining and/or changing their views of teaching: from the notion of teaching as a predetermined set of rules or “bag of tricks” to apply to any given classroom situation to a view of teaching as a practice grounded in a system of values, theories, and practices (Schön, 1983).  The use of videotape replay involves thinking and acting on those aspects of teaching that frustrate, confuse, and perplex.  This thinking and acting is done within the framework of beliefs and background that is embodied in teachers’ practice.  Teachers’ beliefs also influence what they see in their practices and what they choose to reflect upon during their video analysis. In the next section, we describe a novel tool for assisting teachers in reviewing, analyzing, and reflecting upon with practice.  

Like other researchers engaged in teacher thinking research, (Calderhead, 1988; Tann, 1993), we have found that teachers in our professional development experiences (e.g., preservice courses, inservice courses) teachers often have difficulty confronting, analyzing, and evaluating their own practice using videotape replay.  The videotape replay/analysis was completed more as an assignment that a reflective tool.  When teachers reviewed and analyzed their tapes, they often focused on classroom management skills or behavior patters (e.g., saying “okay” too often; calculating average wait-time; analyzing seating arrangements). We found common barriers to using videotape replay as a tool to promote reflective thinking and teaching included the student teacher’s: (a) inability to identify and frame issues in teaching and learning; (b) reluctance to engage in self-criticism; (c) fear of revealing too many perceived areas of improvement; (d) insecurity with, lack of knowledge or distrust of the supervisor’s and/or cooperating teacher’s role in evaluating the student teacher’s performance; and (e) time limitations that restrict collaborative interactions to promote reflective and critical thinking (Abell, Bryan, & Anderson, 1998; Pavlovic & Friedland, 1997).


However, to abandon the use of videotape replay for these reasons seemed to be throwing away a valuable tool for promoting reflective practice among prospective and novice teachers.  Instead, we saw a need for grounding the use of videotape replay in a specific orientation to teacher education.  When the use of videotape replay becomes directed, systematic and purposeful, teachers develop an ability to step back from their practice--an important step in considering why certain practices occurred and what the consequences and implication of those practices were.  In addition, videotape replay allows teachers to break down the lesson into manageable parts and work on selected beliefs, practices, and skills (Bryan, 1998; Calderhead, 1988).  Toward these aims, we have developed a form of videotape replay that is grounded in a reflection orientation called “video case tools.”.

Video Case Tools.  Video Case Tools (VCT) is a novel and interactive form of videotape replay. By replaying video and audio captures of teachers’ practice, it stimulates discussions on teaching pedagogy and engages teachers in “teacher inquiry”, examination of one’s teaching practice. VCT, which is delivered via the web, is designed to facilitate teachers’ navigation through a “collaborative teacher inquiry framework”: data collection, coding, analysis, and reporting. To use VCT, multimedia data, digital audio and video recordings of the teachers’ interactions with students, is captured and compiled into a database retrieval system.  Teachers view this digitized video and choose moments that they find pivotal, interesting, or perplexing about their teaching and interactions with the students. Then, they use preset coding tools to break down the complexity of the learning event by chunking data into specific episodes or nodes.  In reviewing and coding the data, teachers allocate specific codes to different inquiry practices that occurred (i.e., discussing, questioning, modeling, etc.). For example, the coding tools allowed teachers to focus on specific strategies, such as questioning, and separate episodes that illustrate those strategies from the high interactivity of the classroom. While coding their own video, teachers are also able to view other teachers’ strategies.  They may extract nodes of accomplished practices of others and use them to support issues being framed in their reflection. Teachers then insert the nodes of themselves and other teachers into a web-based report. Through coding their video clips, reflecting on those experiences, and viewing other teachers’ nodes, teachers are able to create a personal portfolio, video case, that shows their progression in using modeling-based inquiry during the apprenticeship. 

Purpose

The purpose of this paper is to report on a study that investigates parallel lines of inquiry.  First, we examine the use of Video Case Tools (VCT) as a strategy for promoting reflection in a science teacher professional development course.  Specifically, we analyzed twelve practicing teachers’ reflections using VCT during a professional development course on modeling-based science inquiry. Concomitantly, we inquired into our implementation of VCT as a reflection strategy.  In other words, while we were asking teachers to participate in teacher inquiry about their practices, we were conducting a parallel teacher inquiry on our own practices.  Questions guiding this study included:

1. What were the foci of teachers’ written reflections in their video cases?

a. What teaching practices did the teachers describe in the written reflections?

b. What salient teaching and learning issues did the teachers frame during their analysis of their teaching practices?

2. How should our teaching of VCT and coaching of reflection be reformed to take into account teachers’ technology abilities and reflective skills?

Methods

Participants


This study focuses on the reflection of twelve middle and high school teachers in a summer professional development course on inquiry. More specifically, this study examines the video cases and reflections of participants taking part in the Virtual Solar System (VSS) or Virtual Gorilla (VGOR) Apprenticeship professional development course. The teaching experience of the twelve teachers ranged from two to 28 years. Six of the participants were from the VSS Apprenticeship course and six were from the VGOR Apprenticeship course. The educational background of the teachers ranged from Bachelor’s degrees to one Ph.D.  Of the twelve teachers, two were Caucasian males, two were African American females, one was Caucasian/Native American and seven were Caucasian females. Participation in this study was not required as part of the professional development experience and participants were not compensated for their participation.  

Context of Study


Reflection as an orientation to teacher education provided a useful framework for our work in designing and implementing a four-phase professional development experience in which teachers and students learned to use emergent technologies (i.e., the Virtual Solar System) for creating 3D models. The goal of this National Science Foundation funded professional development course was to inspire teachers to use inquiry and modeling approaches in addition to their traditional classroom methods. To do this, participants were presented with opportunities to reflect on their own teaching methods, practice inquiry methodology, and reflect on their role in the use of modeling-based inquiry. They also received three types of practice: individual, group, and class presentations (Barab, Hay, Barnett, & Keating, 2000) which extended through the entire course. 


This professional development experience consisted of four phases which were 1) Phase 1: Introduction, 2) Phase 2: Apprenticeship, 3) Phase 3: Reflection on Practice, and 4) Phase 4: Integration and Dissemination.  Phase 1 consisted of a one-week intensive classroom-based experience for teachers.  The principal investigators and collaborative scientists taught a course that emphasized teachers’ development of knowledge in three areas: science, pedagogy, and technology. At this time, teachers’ conceptions of science and inquiry were challenged and they were placed in the position of a student as they learned science through modeling-based inquiry. During Phase 2, teachers apprenticed their new understanding of the science, pedagogies, and technologies by working with one to three students throughout a one-week science camp that served as a temporary community of practice. In their work with the students, the teachers were encouraged to perform three fundamental concepts of inquiry: 1) discussing the material with the whole group to ready them for performing the inquiry, 2) helping them plan and investigate, and 3) helping the students select a solution strategy (Huber & Moore, 2001). These practices as well as other experiences in the Phase 2 apprenticeship experience were analyzed in the Phase 3 construction of video cases using VCT where teachers viewed data recordings of themselves and the students. Data collection for the video case studies involved capturing audio and video data of teacher and student interactions and computer screen activity related to the VSS or VGOR software. Using the data along with the VCT software, the teachers were able to perform a complete assessment of their teaching and inquiry practices during the apprenticeship.  This allotted reflection time gave teachers a chance to be away from the students and to traverse the activity and learning environment. The participants gained insight on how to effectively use and adjust their inquiry lessons from discussing and collaborating with facilitators and other participants about daily activities and teaching issues. Phase 4, the final section of the course, began in Fall 2003 when the teachers were given the responsibility of integrating the science, pedagogy, and technology into their own classrooms.  

Data Collection


Data sources used were written documents and digital video footage. The written documents that we collected were each teachers written reflections from the video analysis of their video cases and an interim evaluation report of the apprentice program (Goldberg & Honey, 2004). Written reflections were recorded by each teacher through the use of VCT introduced during the apprenticeship experience. The interim evaluation report was constructed from teacher surveys administered at the beginning and end of the apprenticeship, two observations of the teachers during the apprenticeship program, two teacher interviews, and handouts and documents from the apprenticeship camp. The digital footage from each teacher included three episodes of teaching (“raw data”) that were recorded throughout the second week of the apprenticeship experience and a digital video case that they constructed with VCT.

Data Analysis

Data analysis began during the process of data collection.  Researchers viewed the video cases as the teachers were creating them during the apprenticeship program and after they were completed. At the conclusion of data collection, the researchers individually and collaboratively read and reread through the data in search of common themes within and across participants. In the first level of analysis, written reflections were coded according to specific teaching issues discussed in the reflections. Next, the written reflections were analyzed according to their level of completion. This was referenced against the rubric evaluations of each video case in the interim evaluation report. The interim report described the video cases as being Incomplete, Minimal, Getting There and Adequate. These evaluations were based on the Goldenberg and Honey (2004) Video Case Evaluation Rubric (see Table 1) designed by the evaluators of the apprenticeship program.

Table 1: Interim Report: Video Case Evaluation Rubric

	Rating
	Description

	Incomplete
	· Does not have at least one page each for Introduction, Enact, Data Collection, and Conclusion sections, with at least one clip for each of the Enact and Data Collection pages.

	Minimal
	· Has at least one page each for Introduction, Enact, Data Collection, and Conclusion sections (or multiple pages for Enact or Data Collection, without an Introduction or Conclusion).

· Has a video clip on each of the Enact and Data Collection pages.

· Has something written on most pages.

	Getting there
	· Has at least one page each for Introduction, Enact, Data Collection, and Conclusion sections.

· Has a video clip on each of the Enact and Data Collection pages.

· Has brief (1-3 sentences) info on each of the pages that is a mix of description and reflection.

	Adequate
	· Has Introduction and Conclusion sections that relate to the topic or theme of the video case, and to the meaning for the teacher’s own practice.

· Has multiple pages in Enact, Data Collection sections.

· Has a video clip on each of the Enact and Data Collection pages.

· Has elaborated and reflective information on each of the pages, with reference for what this means for their own teaching practice.


Goldenberg and Honey (2004, p. 13)

Through an “analytical framework approach” (Patton, 2002), the reflections were then analyzed for evidence to answer research questions 1a and 1b.  Issues described by each person were grouped according to the themes.  The major themes found in the data included:  (a) recalling practice, (b) framing of pedagogical issues, and (c) documenting technical issues.  Subsequently, “framing of pedagogical issues” was further separated into the specific issues that were addressed in each teacher’s reflection. 

Findings

By reflecting on their lessons, teachers recalled their interpretation of the learning situation based on their beliefs and background. This interpretation of the learning and teaching practice provided teachers with knowledge on their progress in using modeling-based inquiry and modeling software. The level and range of reflection differed among the teachers with some teachers using the basic narrative approach of recall and others progressing to the framing issues approach. It is this level of reflection and the issues framed during the written reflections that will be the focus of our findings.


The analysis of the written reflections resulted in the participants narrating the observed teaching and learning practices and expressing beliefs about teaching through modeling-based inquiry and modeling software. The core meanings or categories that emerged through content analysis of the data were Framing of Pedagogical Issues, Direct Recall of Practice, and Documenting Technical Concerns. Framing of Pedagogical Issues is the practice of a teacher recognizing various teaching and student practices that interest and influence their teaching strategies. Direct Recall of Practice is the narrative process of dictating specific events that are occurring within the video case episodes. Documenting Technical Concerns is recording issues or concerns that center around the use of software and technology for learning and teaching. 


Components of Recalling of Practice were specific instances where teachers narrated or described events unfolding in the video and/or comments made by the students.  Common themes that emerged through cross case analysis of Framing of Pedagogical Issues are 1) Questioning, 2) Teacher Role and 3) Role of Modeling. Due to the nature and context of this study, the participants presented concerns and situations that occurred with the use of technology in teaching through modeling-based inquiry (Documenting Technical Concerns). Although many common themes emerged throughout the reading of the written reflections, each participant took an individual approach to collecting, interpreting, and analyzing their video cases for reflection. 

Recalling of Practice


The first step in engaging in reflective practices is the direct recall of classroom events. By viewing and describing classroom situations, teachers are gaining information about their students and themselves. Even though all of the reflections comprise direct recall of teaching and learning situations, many of the teachers did not go beyond this to other reflective practices. Much of the written reflections focused on describing the actions and behaviors of the teacher and students. More specifically, they provided detailed “minutes” of the teaching and learning practices shown in the video clips. 

Tonya: I directed Chad towards setting up his model so that he could see the moon from above and watch it rotating. I asked him to locate the position of the sun and earth, which we has able to do. Then I asked him to predict the phase of the moon . . .

Daniel: The earth is small compared to the sun. This is what I am seeking! The student says awesome!!

Examples such as these are prevalent throughout the twelve written reflections. Participants like Tonya and Daniel provided a play by play account of how they and their students worked through an activity. By describing the events in the clips, they were able to notice what strategies of learning and teaching were present.   However, they did not use their reflections to further investigate or question the identified learning and teacher strategies. In order to help the teachers thoroughly think about the teaching and learning they encountered, we hoped that the VCT reflections would not stop at direct recalling of practice. Although we understand that creating a minute by minute report of classroom activities is a part of reflection, we believe it is what teachers do with the classroom “minutes” that can determine whether or not reflection is truly taking place.  

Framing Pedagogical Issues


Participants in the process of framing pedagogical issues tended to concentrate on similar issues. Issues identified most frequently in the written reflections were questioning, teacher role, and the role of modeling. Due to the focus of the apprenticeship program, the issues of using appropriate questioning, making the activities more students centered, and using models while learning inquiry were at the center of the activities and lessons used with the students. 

Many of the participants were concerned with the use of questioning to guide students through inquiry activities and constructing knowledge of science concepts.  While some teachers specifically recalled the exact questions they used during their teaching, other teachers focused sections of their reflection on the practice and effects of using different forms of questioning. 

Matt: In this mode, I spent much time using questioning to ensure that the student understands the distinction between “solar” and “lunar”. Instead of asking the question directly, I asked him to describe what he is seeing on the screen. This allowed him to draw conclusions as to what was causing the darkness on the sun and the moon.

By observing how different types of questioning helped their students develop conceptual knowledge, the teachers were better able to see the cause and effects of their teaching practices. 

Kelly: During questioning, the students rely on their observation to build their models. The teacher then ask more complex question that require the students to think more in depth about the concept. After asking the questions, the students become more engaged in the activity. Although some students need more questions and reassurance others will begin to investigate on their own.

Matt and Kelly’s reflections not only discussed questioning but also described how it impacted their students’ learning. Other teachers narrated their use of questioning but did not concentrate specifically on framing the use of questioning as a pedagogical concern.

Another aspect crucial to the implementation of inquiry practices are the actions and behaviors of the teachers. By looking at the teacher’s role in inquiry, the participants were able to examine how their behaviors and beliefs of teaching and learning influence their practice. Specifically, they were able to recognize how their beliefs affected their implementation of modeling-based inquiry and the amount of control given to students in the learning process.  Initially, a few teachers felt uncomfortable turning over control of the computer to students as they completed the inquiry activities.

Rita: However, I did have a tendency to show him instead of telling him. He eventually took control and he began to use the pad on the computer and took the power of the mouse out of my hands.

Jennifer: As the students continued working with the model I found that I did sometimes take control. This is a teaching practice that I would really like to work on. I believe that the student would be better able to understand the concept if I simply allow them to continue working themselves while giving the verbal cues.  

Fortunately for Rita and Jennifer, they were able to identify and address the issue of control in their reflections. The discovery of this teaching concern helped teachers relinquish some control to the students. 


Another aspect important to teaching is the learning environment created by the teachers through their introduction and implementation of new materials. During this apprenticeship, teachers not only introduced students to new science concepts, they also introduced students to new computer programs and sometimes technology in general. Only by creating a comfortable learning environment were the teachers able to help students begin doing scientific inquiry.

Paula: Just as I was frustrated the first time I tried to use the motion modeler, you can see the frustration experience by the students on the right. When I suggested that she slow down and take it one step at a time, and as I asked her guided questions and gave directions in using the software, her frustration began to diminish.

Matt: . . . I spoke with the students about his apparent uncomfortable attitude about what he could do on the computer without causing problems. During his work, there were several instances when he drew back from the computer when it made a strange noise or the screen unexpectedly changed. I assured him that the computer could not be harmed by anything he did to it in the course of his computer explorations. 

By helping the students become comfortable with the technology, the teachers were able to get them beyond the initial stage of introductory practices to actual inquiry on science. After acquiring the confidence and comfort level needed to approach the technology, students progressed into the learning activities.


Through this apprenticeship experience, many of the students as well as the teachers were introduced to the idea of using different types of models to show and validate science understanding. For instance, Matt’s student was having problems understanding the difference between a lunar eclipse and a new moon. Only after building a 3-D model of the solar system and manipulating it so that he could view the Earth and Moon was he able to distinguish the difference between the two phenomena. 

Matt: As he built his model and adjusted the views of the Earth and the moon, he was able to see what caused the difference. At one point he made a motion showing that he really did understand the location of the sun during a given phase of the moon. 

Like Matt, other teachers saw that many of the students were able to gain a deeper understanding of the science concepts after viewing physical or computers models.

Jennifer: In this clip the students had tried several things to get the [gorilla model’s arm] positioned where she wanted it. When I began to model with my own arm she then began to realize what she needed to do. Making a concept as real to life as possible can bridge a gap in a students understanding

Through the reflections, it was evident that the teachers and students used models to gain knowledge and support their prior knowledge claims. 


Inquiry, specifically modeling-based inquiry, was the approach used in learning and teaching science during the apprenticeship program. Since it was new to both the teacher and students, some teachers worried about students’ ability to pick up the concept at the same time they were learning the technology. Because of this, the teachers have concerns with the level of control that they have to delegate to students during instruction.

Shelly: I felt like I was still much too involved. I felt as though the students would become frustrated if I did not help them more. They seemed to expect me to direct them. What I failed to realize, however, is that students will rise to the occasion when they are expected to. If I have the opportunity to use this program in my classroom, I may try a more hands-off approach.

Shelly had problems determining what level of instruction she should provide her students. However, she was able to reflect on her teaching approach and suggest strategies and reasoning for altering her practice in the future. Like Shelly, Susan describes the complicated role of an inquiry teacher. 

Susan: The teacher’s job in inquiry-based learning is crucial and multifaceted. One of these jobs includes getting the students to look ahead towards the next step in the learning process. Tasha asks her students, “What do we want to fix next,” and “How do we want to do this.”

The amount of control necessary to complete the inquiry activities differed from student to student because of the comfort level that both students and teachers have with technology and inquiry. 

Documenting Technical Concerns

Because the program was centered around the use of technology and modeling software to help students learn through inquiry, there were many basic technical concerns that were voiced during the reflections. These concerns, however trivial they may seem, were issues that a couple of teachers concentrated on in the video cases and/or struggled with at the time of reflection.  Many of these technical concerns were related to a teacher’s role of introducing student to the software and students gaining confidence in taking using the software on their own. Even though technical issues such as “freezing” of the computer software occurred, only one teacher described this in her reflection. 

Emergent Action on the Professional Development Course

VCT Technology

Although all of the participants created a video case, the level of completion varied. While some teachers wrote lengthy reflections and filled in each section of the video cases, other teachers wrote very brief synopses and were not able to complete the entire video case.  Ratings, such as adequate and minimal, were afforded to the video cases in an interim report by Goldenberg and Honey (2004). However, those ratings were not descriptive of the teachers’ ability to reflection. As stated by Goldenberg and Honey (2004),

moreover, the rating of the video case does not necessarily reflect the teachers’ capacity for reflection. Rather, it may be a sign of the amount of time teachers had to learn the software and complete the cases, lack of familiarity in using video evidence for reflection, difficulties caused by the interface design, frustration with occasional technical failures, or a combination of some or all of these factors.

Using VCT to reflect on teacher practice took up more time than initialing presumed.  Even though many teachers believed that they were provided with enough time to learn the VCT software, they did not think they were provided with enough time to thoroughly reflect and create their video cases.  The creation of complete video cases elicited a large amount of time due to the teachers having to review video footage, reflect on their practice, produce episodes, and create a written reflection. Much of the teachers’ time was dominated by reviewing videos and deciding on specific teaching episodes. Due to the large amount of time required for each reflection, the participants should have had more time allotted to them during the creation of the video cases. 

For certain teachers, overcoming the hurdle of technology affected both their reflection style and the components in their written reflections. Some participants were not comfortable with the technology issues associated with using video case reflections. By finding ways to get teachers past the technological issues of using this form of reflection, we will better be able to aid them in their examination of their practice. Only after the technology and it’s quirks become “second nature” to the participants will they truly be able to focus on actually reflecting on their practice. 

Coaching of Reflection


 Written reflections were used to help teachers begin framing issues of practice. Although some teachers were at the beginning stage of framing issues, they mostly used direct recall of facts. Some teachers were not able to begin framing issues due to their need to narrate events seen on the video clips. Reasoning for this may include teachers’ not understanding the role of reflection or teachers not being comfortable critically examining their practice.  For example, Tonya wrote a play by play account of her video episodes. Besides narrating the events in the video clip, Tonya could have centered her written reflection on the variety of questions that she used in her teaching. Even though her clips showed evidence of appropriate questioning strategies used in inquiry teaching, she chose to narrate the event instead of focusing on this one teaching practice. As Tonya missed seeing the video cases as at tool for reflecting on her practice, in parallel, we missed the opportunity to coach her through the reflective process. Tonya should have been guided toward framing specific issues found within video cases. More time and instruction should have been provided to help her and the other teachers fully grasp the importance and results of video case reflections.


One way that teachers were expected to reflect was by framing issues of concern and supporting them with episodes of their and other participants’ practice.  Matt was able to focus on the types of questions and questioning techniques he used with students during the viewing and coding of his video case.  He realized that by using the right type and amount of questions he was able to help students construct their own knowledge about solar and lunar eclipses. Matt was also able to use the VCT tool to examine other teachers’ practices and pick a clip to support his focus on questioning. By using a clip of Evelyn questioning her student, he was able to further explore the uses and effects of appropriate questioning on students learning. This type of support, using another teacher’s video clip to address an issue framed, was not observed in all of the video cases. However, some teachers used video clips from other teachers in their video cases. Although they may have been video clips of interest to the teacher writing the case, they did not support a specific issue that was framed.  In order to help teachers incorporate this technique, the facilitators should have provided the teachers with an example that mirrored an exemplary video case. The participating teachers should have been able to review an example video case which appropriately incorporated framing issues and using supporting episodes. 


 Even though reflection occurred during the creation of the video cases, many of the reflections were not always reproduced or described in the written reflections. “Several teachers had “aha” moments, both self-described and also noted by [apprenticeship program] staff” (Goldenberg and Honey, 2004).  However, the participants would mainly verbally reflect to themselves or peers while viewing their video and audio footage of their teaching practices. Unfortunately, many the teachers did not reproduce this verbal analysis of their teaching practice in their written reflections. There are a lot of issues of practice that went unidentified and unframed according to the written reflections. The program staff did not aid the building of the verbal reflections and help teachers recover those moments in their video cases.  Methods of recording issues, such as documenting issues or concerns brought up during group discussions, should have been integrated and presented to the teachers during their allotted reflection time. By creating a recording of the issues discussed verbally in the course and making it easily accessible to the teachers, the facilitators could have helped stimulate reflection.  

Conclusion

The use of Video Case tools allowed the teachers to “re-think” their teaching and the use of inquiry as a means of students learning. The goal of the apprenticeship experience was to help participants reflect on their teaching of modeling-based inquiry. One participant stated that one benefit of this experience “. . . was that it forced her to try out and reflect on her use of inquiry while incorporating technological tools” (Goldenberg and Honey, 2004).   Another teacher stated that the VCT “. . . [was] helpful to review my own teaching, reflect and get a better feel for what works and doesn’t work…. It was definitely helpful to be able to see myself teaching and review/reflect on the students’ learning” (Goldenberg and Honey, 2004). 

Teachers realized that their actual method of instruction was not always what they believed it to be. Although many teachers felt versed in the methodologies of inquiry, they often found themselves using teacher centered practices such as commandeering the computer, giving students too much information, and using teacher centered practices. However, some teachers constructively used this information to alter their practice or post solutions to this problem in the future. While some teachers were able to analyze and change their teaching practice during the second phase of the apprenticeship experience, others focused their reflections on exploring their practice for future change.  The use of VCT for reflection and it effectiveness were considerably influenced by the instruction and time allotment provided to the teachers during the apprenticeship experience.

References

Abell, S., Bryan, L., & Anderson, M. (1998). Investigating preservice elementary science teacher reflective thinking using integrated media case-based instruction.  Science Education, 82, 491-509.  

Barab, S. A., Hay, K. E., Barnett, M., & Keating, T. (2000). Virtual solar system project: Building understanding through model building. Journal of Research in Science Teaching, 37(7), 719-756.

Barnes, D. (1992). The significance of teachers’ frames for teaching. In T. Russell & H. Munby (Eds.), Teachers and teaching: From classroom to reflection (pp. 9-32). New York: Falmer Press.


Bloom, J. (1969). Videotape and the vitalization of teaching. Journal of Teacher Education, 20, 311-315.

Beattie, M. (1997). Fostering reflective practice in teacher education. Asia-Pacific Journal of Teacher Education, 25, 111-128.
Bryan, L., & Abell, S. (1999). The development of professional knowledge in learning to teach elementary science. Journal of Research in Science Teaching, 36,121-140.

Bullough, R. V., & Gitlin, A. D. (1989). Toward educative communities: Teacher education and the quest for the reflective practitioner. Qualitative Studies in Education, 2, 285-298.

Bullough, R.V. & Gitlin, A.D. (1994). Challenging teacher education as training: Four propositions. Journal of Education for Teaching, 20, 67-81.

Dewey, J. (1933). How we think. Boston: D. C. Heath and Co. 

Dewey, J. (1938). Experience and Education. New York: Simon and Schuster.

Goldenberg, L. & Honey, M. (2004) Apprenticeship in cyberspace interim evaluation report: Phase 2. New York, NY: Education Development Center’s Center for Children and Technology. 

Huber, R. A. & Moore, C.G. (2001). A model for extending hands-on science to be inquiry-based. Journal of School Science and Mathematics. 101(1), 32-42, 2001.

Kagan, D. M. (1992). Implications of research on teacher belief. Educational Psychologist, 27(1), 65-90.

Keys, C. W., & Bryan, L. A. (2001). Co-constructing inquiry-based science with teachers: Essential research for lasting reform. Journal of Research in Science Teaching, 38(6), 631-645.

Lacey, C. (1977). The socialization of teachers. London: Methuen.

Liston, D.P. & Zeichner, K.M. (1990). Reflective teaching and action research in preservice teacher education. Journal of Education for Teaching, 16, 235-254.

Milner, H.R. (2003). Teacher reflection and race in cultural contexts: History, meanings, and methods in teaching. Theory into Practice. Retrieved August 12, 2004 from http://www.findarticles.com/p/articles/mi_m0NQM/is_3_42/ai_108442643

National Research Council.(2000). Inquiry and the national science education standards. Washington, DC: National Academy Press.

Pajares, M. F. (1992). Teachers’ beliefs and educational research: Cleaning up a messy construct. Review of Educational Research, 62, 307-332.

Ramey-Gassert, L., Shroyer, M.G., & Staver, J.R. (1996). A qualitative study of factors influencing science teaching self-efficacy of elementary level students. Science Teacher Education, 80(3), 283-315.

Rhine, S., & Weisner, J. (2003, April). Enhancing student teachers' reflective practice with digital video based dialogue. Paper presented at the Annual Meeting of the American Educational Research Association, Chicago, Illinois.

Russell, T., & Munby, H. (1991). Reframing: The role of experience in developing teachers’ professional knowledge. In A. Schön (Ed.), The reflective turn:  Case studies in and on educational practice (pp. 164-187). New York: Teachers College Press.

Sandholtz, J. H. (2002). Inservice training or professional development: Contrasting opportunities in a school/university partnership. Teaching and Teacher Education, 18, 815-830.

Schön, D. A. (1987). Education the reflective practitioner: Toward a new design for teaching and learning in the professions. San Francisco: Jossey-Bass.

Tann, S. (1993). Eliciting student teachers’ personal theories. In J. Calderhead & P. Gates (Eds.), Conceptualizing reflection in teacher development (pp. 53-69). London: Falmer Press.

Theurer, J. l. (2002). The power of retrospective miscue analysis: One preservice teacher's journey as she reconsiders the reading process. The Reading Matrix, 2, Retrieved August 10, 2004 from http://www.readingmatrix.com/articles/theurer/.

Winn, W. (1974). Videotaping teaching practice: Strengths and weaknesses. Audiovisual Instruction, 19, 18-20.



