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INTRODUCTION

As film and later video technologies developed, teacher educators quickly
recognized their potential to magnify the perceived relevance and actual power
of teacher education and professional development programs. These technologies
offered unique affordances that appeared especially well-suited to teacher educa-
tors’ agendas. What better way to orient novices to the richness and complexity
of good teaching than to capture it on tape and analyze it in detail? What better
way for experienced teachers to improve their teaching than to analyze videotapes
of themselves in action?

Many teacher educators not only shared these beliefs but acted on them. Recent
decades have seen increasing incorporation of video into preservice and inservice
teacher education. Technologies for storing and showing video have proliferated
(tape, laserdisc, CD Rom, DVD, web streaming). Hypertext and related software
have made it possible to index clips for easy access by users looking for video
on topics of interest. Video libraries for use in teacher education and professional
development have been or are being sponsored by organizations concerned with
teaching in the subject areas (National Council for the Social Studies, National
Council for the Teaching of Mathematics) and independent sources such as the
Annenberg Foundation, the Concord Consortium, and Lesson Lab, Inc. (see the
websites of these organizations for information).

History indicates that enthusiasts tend to usher new technologies into education
with predictions that they will foster quantum leaps in the state of the art. This
initial enthusiasm typically becomes tempered as attention shifts from the technol-
ogy’s affordances to its constraints, and as research findings accumulate indicating
that its effects on learner outcomes are disappointing (typically not negative, but
modest and mixed rather than routinely powerful and positive). To the extent that
the new technology does indeed offer unique affordances that can be exploited cost
effectively, it tends to be adopted by teacher educators and used for the purposes
to which it is best suited. The new technology is assimilated into the ongoing
state of the art, but it does not bring about a revolutionary restructuring of it.

Video technologies seem likely to follow the same course, although probably
with greater ultimate impact. Enthusiasm for video remains high and its use in
teacher education is still growing. One reason is that its unique affordances appear
to be especially powerful: much more than other technologies, videos convey
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x JERE BROPHY

the complexity and immediacy of teaching with a richness that approximates
that experienced by observers actually present in the classroom. Also, video
applications to teacher education have become remarkably more cost effective
(in both time and money), as well as easier to use, edit, reassemble, and package
for flexible use. Finally, the use of videos meshes well with ideas about situated
learning, connecting theory with practice, case-based learning, and other theoret-
ical orientations to teacher education that have become popular in recent years.
Thus, the use of videos is likely not only to continue but to increase, especially
with the proliferation of libraries of videos developed and packaged specifically
for use in teacher education and professional development.

Notwithstanding justified enthusiasm for it, video technology also has con-
straints. Some of its limitations were recognized early. One was that teachers in
general and novices in particular usually do not gain many new insights or ideas
about improving their teaching from simply watching classroom videos. If they
do not have a clear purpose and agenda for viewing the video, they are likely
to watch it passively, much as they might watch a television program. An early
review of the literature on the use of film, audiotape, and videotape in helping
teachers to improve their teaching concluded that such materials are effective only
if specific aspects of the teaching are highlighted and discussed (Baker, 1970).

Most teacher educators who have used video subsequently, including the
contributors to this volume, similarly emphasize that videos need to be embedded
in teacher education curricula: developed or selected with particular learning
outcomes in mind; used in combination with other materials such as readings
relating to the featured aspects of teaching, information about the teacher and
students shown in the video, information about where the taped lessons fit within
the larger school year and curriculum, lesson plans, or student work products;
and used within activities planned to scaffold pre- or inservice teachers’ progress
toward the program’s goals.

RESEARCH ON VIDEO IN TEACHER EDUCATION

Despite widespread enthusiasm for video technology in teacher education and
a great deal of development and use of videos for this purpose, relatively little
systematic research has been conducted on the feasibility and effectiveness of
various types and uses of video for various teacher education purposes. Much of
the research that is available on educational applications of video technology is
focused on the use of video in K-12 teaching or in business and industrial training,
rather than in teacher education. Furthermore, much of the research on video
in teacher education has been limited to studies of relatively global perceptions
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of its value. These studies indicate that preservice instructors and students, as
well as inservice professional development leaders and participating teachers,
typically report positive responses to the video components of the program.
Authors typically describe what was included in the video component and how
it was used by participants. However, they rarely assess the relative effectiveness
of different types or uses of video, let alone consider the trade-offs embedded in
these alternatives if used to pursue contrasting educational purposes and goals.

Although experimental uses of video in teacher education date back at least
until the 1960s, it was not commonly incorporated into undergraduate teacher
education programs until the 1980s, and scholarly publications on its use did
not proliferate until the 1990s. Most of these publications identified its unique
affordances and discussed ways of exploiting them.

One commonly emphasized affordance was to orient teacher education majors
to models of teaching by showing good implementations of these models unfolding
in actual classrooms. This use of videos was emphasized especially by instructors
whose curricula featured constructivist teaching, problem-based teaching, or
other innovative or reform models that their students were unlikely to be able to
observe being implemented well (if at all) in local classrooms (Atkins, 1998b;
Daniel, 1996; Hatfield & Bitter, 1997; Krajcik & Soloway, 1996; Strickland &
Doty, 1997).

In addition or instead, other authors emphasized that, for courses offering general
orientations to teaching or exposure to methods in the subject areas prior to student
teaching, viewing and discussion of videos of teaching was preferable to dispersing
students to observe periodically in local classrooms. Instructors could select videos
to ensure that their students were exposed to the types or aspects of teaching that
they wanted to analyze; all of the students in the class would share the same input for
subsequent discussion and analysis; and the videos could be stopped, replayed, or
otherwise manipulated to facilitate focus on particular aspects of teaching (Atkins,
1998b; Barron & Goldman, 1994; Friel & Carboni, 2000; Hatfield, 1996).

Some authors made a point of using videos taped locally and thus reflecting
local curricular guidelines and school contexts. Strickland and Doty (1997),
for example, developed video clips and related activities based on the taped
instruction of two local middle-school teachers implementing the guidelines of
the National Council for the Teaching of Mathematics. Reactions from course
instructors, cooperating teachers, and students in their mathematics education
courses indicated that the videos helped students to see the flow of lesson and
management techniques, made them more conscientious about following lesson
plans, and made it easier for supervisors or collaborating teachers to give feedback
because they could allude to things shown in the video when talking about needed
improvements in student teaching. Follow up indicated that the practice teaching
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performance of students in two class sections using the videos was rated better
than that of students in two previous sections that did not use them.

Krajcik and Soloway (1996) incorporated video clips accompanied by teacher
and researcher commentary into a program to orient teachers to problem-based
science teaching. The video clips provided multiple illustrations of ways that
teachers might address five key challenges of problem-based science teaching, and
the program as a whole included a lot of support for using the clips productively
(e.g. suggested questions for teachers to investigate). The authors reported that
teachers more knowledgeable about constructivist teaching made better use of
the materials than less knowledgeable teachers, who often missed out on oppor-
tunities for systematic learning because they used only a subset of the suggested
activities.

This is a commonly reported problem, especially with novice teachers. Several
other investigators also reported initially disappointing results when they allowed
students to use videos in whatever ways they wished or attempted to engage them
in self-guided inquiry into their own questions, without providing them with much
direction. With experience, these authors typically supplemented their programs
with additional features designed to structure and scaffold students’ progress
toward intended goals, such as by developing viewing guides focusing on the
elements of teaching that a particular video was designed to exemplify, specifying
discussion questions and follow-up activities, or suggesting ways in which the
video might be viewed multiple times for multiple purposes (Atkins, 1998a; Friel
& Carboni, 2000; Kenny, Andrews & Vignola, 1999; Krajcik & Soloway, 1996;
Rosaen, Schram & Herbel-Eisenmann, 2002; Teale, Leu & Labbo, 2002).

The theoretical rationales underlying most authors’ use of video emphasize
notions of situated learning of grounded theory within application contexts
(when discussing the value of classroom videos), and notions of co-constructing
professional knowledge within a learning community (when discussing the
discourse patterns and activities featured in the teacher education curriculum
into which video viewing is incorporated). In addition, certain theorists are cited
commonly, notably Schon (1983, 1987) on what is involved in developing reflec-
tive practitioners, Shulman (1992) on case-based teaching and other techniques
involved in developing the pedagogical content knowledge that enables teachers
to teach particular content to particular types of students successfully, and Spiro
(see Spiro & Jehng, 1990) on the value of viewing video clips multiple times
from multiple perspectives in order to develop flexible knowledge that learners
can adapt to their particular teaching situations.

Applications rooted in case-based teaching typically begin by reasserting
arguments put forth by Shulman (1992), Wasserman (1994) and others indicating
that induction of knowledge through detailed analysis and discussion of cases
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is superior to transmitting general principles and hoping that learners can
deduce appropriate applications as a way of developing the knowledge base that
professionals need to ground their planning and decision making. They then go
on to note that these arguments apply as well to video cases as to text-based cases
and add that video cases embody additional affordances: They present a more
open-ended, less-cued stimulus more likely to launch discussion of teachers’
actual practice, offer an immediacy not possible in narrative cases, and convey a
richer form of input that captures more of the social fabric and other contextual
details of classroom practice (Clarke & Hollingsworth, 2000). Furthermore,
when video cases are placed on line, they can be supplemented with resources
such as curriculum frameworks or standards, lesson plans, annotations, viewing
guides, or readings on related theory and research, and they become accessible to
geographically dispersed individuals viewing in varying situations ranging from
studying alone at home to assembling in a class or professional development
group to participating in a virtual learning community (Perry & Talley, 2001). For
examples of the video case approach in the present volume, see the chapters by
Bliss and Reynolds, Abell and Cennamo, Stephens, Le Fevre, and Seago.

Authors who ground their video applications in Spiro’s cognitive flexibility
theory tend to use relatively short video clips (often as short as one to three
minutes) but arrange for learners to observe these clips repeatedly from varying
perspectives (one time attending primarily to the teacher’s questions, another time
primarily to the students’ statements about the content, another time primarily to
the physical seating pattern and group structure, and so on). They also arrange
for students to observe the same lesson segment or instructional technique being
implemented in contrasting ways, to show how it needs to be adapted to particular
kinds of students or to contingencies that arise in the moment (e.g. an unexpected
student question or comment). For examples of applications rooted in cognitive
flexibility theory, see the chapters by Fishman and by Stephens.

Standing in contrast to the short video clips from many different teachers used
by some authors, Lampert and Ball (1998) each documented an entire year of
(their own) mathematics teaching in the middle and primary grades (respec-
tively), then assembled clips from the raw footage to use in their mathematics
education classes. The clips vary in length and focus (e.g. teacher-led lessons,
student-student interaction in pairs or small groups). When viewed consecutively,
they illustrate the evolution in instructional approaches and developments in
students’ knowledge and lesson participation that took place as the school year
progressed. Lampert and Ball’s book offers considerable detail on the nature of
these video clips and how they are used in the authors’ courses. Rosaen, Schram
and Herbel-Eisenmann (2002) used some of Ball’s video clips as a basis for
introducing teacher education majors to reform-oriented elementary mathematics
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teaching and providing them with experiences in reflection and inquiry. This work
led to another project involving documentation of yearlong teaching, described in
this volume in the chapter by Rosaen, Degnan, VanStratt and Zietlow.

Mathematics educators have been especially active in incorporating video into
preservice courses and inservice professional development activities. Perhaps
video is easier to record and use profitably in mathematics education because
mathematics lesson formats are less varied than those in other subjects, there is
less physical movement by the teacher and the students, and there is less variety
in the materials and manipulables used for activities and assignments.

Innovations incorporating video continue to emerge, especially programs that
combine video with other technologies. For example, McDevitt (1996) used
a local two-way live video hook-up to enable teacher education students in a
university classroom to observe in real time a lesson taught by a local teacher
during the last period of the school day, then engage in discussion of the lesson
with the teacher a few minutes later (after the students were dismissed). Sharpe
et al. (2003) described the use of multipoint desktop video conferencing systems
that enable student teachers located at various local schools and their instructors
located at the university to conference simultaneously (such as by watching
and discussing clips of the student teachers in action). Perry and Talley (2001)
described possibilities for developing online video case studies that can be
accessed any time, any place, and in a convenient cost-effective way for a variety
of teacher education and professional development uses.

Ladewski (1996) reviewed four multimedia approaches to teacher education,
noting that they had much in common but also differed on such dimensions as
the degree of structuring and scaffolding embodied in the intended use of the
videos, the duration of the instruction represented (varying from a few hours to
a full year), the length of the video clips developed from the raw footage, the
degree to which the developers emphasized the need for realism (representative
classrooms, unscripted lessons), the nature and extent of resources developed to
accompany the videos, and the nature of the activities suggested for exploiting
them. Ladewski noted that these contrasts underscore the need for theory and
research on questions such as the following:

� What aspects of the classroom (e.g. the teacher, the students, events as they
unfold) should be taped and included in videos in order to represent the essentials
of classroom culture, discourse, and relationships?

� What duration of instruction (e.g. brief decision point, lesson, unit, school year)
should be included in order to represent essential aspects of developments of
relationship or instruction over time?

� What length of video clips represents a meaningful segment of instruction?
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� How can video clips be selected and linked to preserve the flow of instruction
across time?

� What supporting information is needed to help viewers comprehend the com-
plexity and ambiguity of classroom life?

� What supporting information can be provided to highlight key events in the
video?

� Does including different voices and perspectives in the system encourage viewers
to develop their own perspectives (and if so, what voices are most meaningful
to prospective vs. experienced teachers?)?

Ladewski also noted that the contrasts raised scaffolding issues. One of the
systems she reviewed defined the important issues that prospective teachers
were to explore; the second organized the data around potential challenges and
dilemmas, but invited experienced teachers to formulate their own solutions;
the third used events that prospective teachers observed in video clips to begin
open-ended discussions about aspects of teaching; and the fourth was designed
to support open-ended exploration of a complex classroom context, to allow
prospective teachers to develop their own issues, questions, and hypotheses about
teaching and learning in the course of exploration.

Ladewski also suggested that the most useful video-based activities and related
scaffolding are likely to differ for novice vs. experienced teachers. Finally, she
noted that none of the program developers had made much progress in evaluating
the effectiveness of their programs using criteria linked to goals expressed as
intended learner outcomes.

Perry and Talley (2001) surveyed 38 teacher educators with experience in
incorporating video and web technology into preservice courses, asking them to
identify highly desirable characteristics and components that should be included
in online video case studies. Themes mentioned by four or more of the 38
respondents indicated that video case studies should: present models or examples
of best practice (19), have an effect on achievement, learning, and equity (12),
be grounded in theory and research-based (11), include documentation on
background, situation, culture, students, and so on (11), act as springboards to
discussions (11), have a clear purpose, goal, topic, or objective (10), include
reflection on the case experience (8), be real-world examples, realistic, or practical
(8), be open-ended, unsolved situations that allow for branching for decision
making and problem solving (8), include a wide variety of situations, content
areas, and diverse populations (7), be standards-based (7), involve active learning
and student-based, project-based, or hands-on situations (5), be able to be
replicated and adapted to other settings and situations (5), show both effective and
ineffective models (4), and be accompanied by a teacher’s guide and discussion
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questions (4). Some respondents primarily emphasized models of best practice,
but others were leery of giving “right answers” and wanted open-ended and
unresolved situations to be used as grist for analysis, reflection, and discussion.

Perry and Talley also asked about technological factors that should be consid-
ered in creating and delivering online video case studies for the web. However,
only eight of the 38 respondents had created their own videos for this purpose.
Given the limitations in band width, file size, and other issues unique to accessing
video on the web, these respondents focused on keeping video clips brief and
avoiding busy backgrounds, quick camera movements, or other things that are
feasible for normal video viewing but not for the small and often indistinct images
associated with online video access. Consequently, the article by Perry and Talley
(2001) is invaluable for teacher educators interested in developing video for online
access, but those interested in developing video for access via videotape, CD
Rom, or DVD playback will find more guidance in the chapters in this volume,
especially those by Stephens, Bliss and Reynolds, Le Fevre, and Seago.

GOALS FOR THE VOLUME

Despite limitations in the research base, my perceptions of the potential power of
video technology and its increasing usage in teacher education led me to conclude
that Volume 10 in the Advances in Research on Teachingseries should survey the
state of the art of making and using video in teacher education. Toward that end,
I searched the internet, the ERIC archives, and recent convention programs of the
American Educational Research Association and other professional organizations,
seeking scholarly contributions on applications of video technology to teacher
education and professional development. When I located potential contributors, I
asked them not only to tell me about their own work but to nominate others whose
work might be appropriate for the volume.

Even though I knew that research and scholarship on using video in teacher
education was limited despite widespread interest in this technology, I was
surprised to find that my broad-ranging search efforts only yielded about 30
names. Furthermore, many of these scholars proved inappropriate as contributors
to the volume because their work focused on video applications in K-12 teaching
rather than in teacher education, they emphasized technologies other than video,
or they had written an article or two about the potential of video in teacher
education but had not initiated a line of research and development on this
topic. Ultimately, my list of potential contributors was whittled down to fewer
than 20 individuals or teams. A majority of these scholars are represented in
the volume.
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My initial communications with potential contributors emphasized using video
to provide models of best practice. My own thinking about teacher education has
emphasized that teaching well involves managing multiple agendas simultane-
ously and subtly adjusting general methods or strategies to the contingencies of
the moment, so I was impressed with the potential power of video for conveying
these complexities. Also, I have long believed that too much of what is found in
professional and especially popular sources of information about teaching focuses
unproductively on problems and failures, when success models are needed to
point the way for novice or struggling teachers.

In response to my communications, several correspondents pointed out that
although novice or struggling teachers need some exposure to modeling of
best practice, an exclusive focus on best practice may be daunting to them,
especially if it leads them to believe that they lack what it takes to achieve that
level of competence. Consequently, they need exposure to a range of models
representing stages in progression from novice to expert functioning. Models
who verbalize reflections on their progress and ways in which they are seeking
to improve their teaching are especially useful for communicating that achieving
levels of expertise that support best practice takes time and commitment to
professional development, but is achievable by teachers willing to make this
commitment.

Other correspondents suggested that showing models of best practice is impor-
tant when introducing a teaching approach to novices or providing images of
the possible to struggling teachers, but professional development activities with
more experienced and successful teachers might have different goals calling
for different kinds and uses of video. Activities designed to help viewers
analyze teacher decision making and build capacities for adapting their own
teaching in response to emerging contingencies might call for videos showing
teachers attempting to cope with unexpected difficulties, students struggling to
construct understandings, or other alternatives to smoothly implemented best
practice.

Finding these responses persuasive, I eliminated the stipulation that the
contributors would all be using videos that show best practice. Instead, I simply
sought scholars who have spent considerable time developing and using video in
teacher education or professional development and invited them to write about the
insights they have derived from these experiences. Research findings, if available,
would be welcome, but in addition or instead, authors would be asked to articulate
the “wisdom of practice” they have accumulated to date. That is, they would be
asked to convey insights or suggest principles or rules of thumb for making and
using video as a teacher education tool. The contributors’ chapters were written
in response to this charge.
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OVERVIEW OF THE VOLUME

The chapters span teaching in all four of the major school subjects and the full range
of K-12 grades. The volume begins with Sherin’s characterization of the state of the
art of using video in teacher education. Then, the order of chapters progresses from
initial orientations to teaching developed for use with beginning teacher education
students, through programs developed to prepare more advanced teacher education
majors to use particular approaches to teaching particular subjects, to professional
development programs for inservice teachers. Within both the preservice and the
inservice groupings, there is also a progression from using videos primarily to show
examples of best practice as part of preparing teachers to implement particular
teaching approaches, to uses of video that depict a broader range of teaching
quality (not just best practice) to stimulate participants to analyze, reflect, conduct
inquiry, and construct their own teaching theories (see Table 1).

In Chapter 1, Miriam Sherin launches the volume with a historical review
and synthesis of ways that video has been used in teacher education since its
introduction in the 1960s. She notes that video has proven adaptable in form
and function, supporting applications that have evolved in concert with leading
theoretical frameworks in education. She considers both its affordances and its
constraints as a teacher education tool, highlighting three affordances with special
relevance for teacher educators and citing examples of programs that feature them.

In Chapter 2 Traci Bliss and Anne Reynolds describe the development and ap-
plication of Docucases, a program for orienting novice teacher education majors to
some basic and generic aspects of teaching. It does so by building comprehension of
the Interstate New Teacher Assessment and Support Consortium (INTASC) model
standards for beginning teacher licensing and development. The videos used in
this curriculum were taken in classrooms taught by teachers who had been certified
by the National Board for Professional Teaching Standards. The videos are in two
forms: 20–25 minute condensed lessons intercut with annotations that highlight
relevant INTASC standards, and non-annotated versions of the same lessons.

In Chapter 3, Diana Hess describes her experiences in developing and using
videotapes of discussions held in middle and high school social studies classes as
texts to be analyzed in teaching her students about using discussion as a method
of instruction. The video set includes examples of each of the major forms of
discussion that Hess wants her students to learn about. She scaffolds her classes’
viewing and discussing of the videos by directing their attention to relevant
aspects. Then she engages them in activities designed to help them construct
understandings about the nature of discussion as a teaching and learning tool in
social studies education, the roles of the teacher and the students in various discus-
sion models, and what is involved in teaching students to participate in discussions
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Table 1. Overview of Chapters 2–11.

Authors Learners Video Component Major Goals

Bliss and Reynolds K-12 education majors
beginning their teacher
education programs

Ten 6–8 minute clips of board-certified
teachers’ mathematics teaching in Grades
5–10. Clips created by editing to condense
raw footage and intercutting annotations

Orient students to teaching by
developing understanding of the
INTASC standards

Hess Preservice secondary social
studies education majors

Tapes of discussions held in middle and high
school social studies classes, including a
range of examples of different discussion
formats used for different purposes

Orient students to discussion as an
instructional method in social studies,
develop understanding and readiness to
use a range of discussion formats

Stephens Preservice English/Language
Arts majors

Twenty-three minicases (1–5 minutes each)
developed from tapes of three middle school
teachers’ implementations of the reading/
writing workshop approach, catalogued to
allow viewers to follow an individual
teacher, investigate an instructional theme,
write a response, or access related materials

Orient students to the reading/
writing workshop approach and engage
them in analysis and discussion of it

Abell and Cennamo Preservice elementary
education majors enrolled in
a science methods course

Teaching of one- to two-week science
modules by one first-grade and two
fifth-grade teachers, condensed to reduce
complexity to a manageable story and with
teacher reflections intercut or added as
voiceover

Create a “virtual apprenticeship” to
allow students to observe, analyze, and
discuss best practice of conceptual
change science teaching and learning

Oonk, Goffree and
Verloop

Preservice elementary
mathematics education
students

Representations of real mathematics
teaching practice edited into one-three
minute ministories in order to make the 70
GB of videos searchable

Help students develop realistic images
of good practice, connect theory to
practice, learn from own practice,
conduct inquiry, and develop their own
theories of teaching
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Table 1. (Continued)

Authors Learners Video Component Major Goals

Rosaen, Degnan,
VanStraat and
Zeitlow

Designed for multiple uses by
both pre- and inservice
teachers, but used to date with
preservice elementary literacy
education majors

Clips edited from yearlong documentations
of literacy teaching in a kindergarten, a first
grade, and a second grade classroom

Depict good but realistic practice
over time, to stimulate analysis,
discussion, and reflection on early
literacy teaching

Fishman Inservice teachers in a school
district that had adopted an
inquiry science curriculum

One-three minute clips from many different
teachers’ implementations of the units in
Grades 6–8, intercut with graphics and
teacher annotations; also, demonstrations of
set-up and use of scientific equipment shot in
studio

Help the district’s teachers tool up
quickly for implementing the science
curriculum by showing clips
illustrating good science content,
pedagogy, and technology use;
catalogued to enable teachers to get
immediate input on topics of current
interest

Le Fevre; Seago Inservice teachers of
mathematics in Grades 5–10

Short (6–8 minute) clips showing
“mathematically significant moments” in
mathematics teaching in Grades 5–10,
selected from tapes of unstaged lessons and
presented in a web-based format for users

Promote inservice teachers’ inquiry
into and analysis of situations
requiring professional decision
making, as a step toward helping
them further develop their own
theories of teaching
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productively. Some of the videos are taken in the same class at various points
across the school year, to help preservice teachers develop realistic ideas about
what can be expected from students at various grade levels when discussion is first
introduced and subsequently when the students have had increasing degrees of
experience with it.

In Chapter 4, Liz Stephens chronicles the development of Literacy Education:
Application and Practice (LEAP), a program that incorporates interactive video-
case methodology to teach English/language arts education majors about the
reading and writing workshop approach to literacy education. Instruction taped
in three middle-school teachers’ literacy classes was edited to construct 23 short
minicases illustrating applications of the workshop approach. Her students can
access the minicases and associated materials in varying combinations in order
to focus on each teacher individually (hear about her philosophy, her students,
how she sets up her room for workshop activities, and so on); to explore 28
subthemes organized under the major headings of teacher role (e.g. conferencing
with individuals, managing the classroom), student role (e.g. choosing texts to
read or writing projects to complete), or environment (e.g. special furnishings and
writing supplies); to compose responses to what they have viewed; or to follow
links to annotated bibliography. The video minicases are revisited many times for
different purposes and from different conceptual perspectives, as a way to build
understanding of the reading and writing workshop approach that will be not only
comprehensive but sufficiently flexible to allow the learners to adapt the approach
to the specifics of their teaching contexts.

In Chapter 5, Sandra Abell and Kathryn Cennamo describe the use of video
cases to create a virtual apprenticeship in which elementary science education stu-
dents can think about science teaching and learning. Complete (one-to-two-week)
modules of science instruction were taped in one first-grade and two fifth-grade
classes taught by teachers who were exemplary models of conceptual change
science teaching methods. After taping, the raw footage was condensed to reduce
the complexity to a manageable story, intercut with annotations by the teachers.
Abell and Cennamo describe how the taping and editing were planned and carried
out with teacher education purposes in mind and how the resulting video cases
were embedded and used within the science teacher education curriculum.

In Chapter 6, Wil Oonk, Fred Goffree and Nico Verloop describe a program of
development and research on the use of video in courses for elementary (mathe-
matics) education students. Different K-6 teachers who provided real mathematics
teaching practices were taped during their daily mathematics teaching over some
weeks, and this raw footage was later edited and elaborated to create access for
student teachers by breaking up the lessons into short ministories. These authors
planned and directed the taping with particular teacher education uses of the
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videos in mind, and oversaw the editing to make sure that they featured the desired
storylines. The videos were subsumed within a program developed to help the
students build realistic images of good mathematics teaching, connect theory with
practice, learn to learn from their own practice, conduct inquiry into their own
questions, and begin building their own theories of teaching. The authors found
that their students generally were not yet ready to generate and pursue their own
research questions independently, so they gradually added more structuring and
scaffolding of students’ use of video cases as their program developed.

In Chapter 7, Cheryl Rosaen, Christine Degnan, Teresa VanStratt and Kathryn
Zietlow describe a collaboration between an elementary literacy education
professor and three primary-grade teachers that included videotaping the three
teachers’ literacy instruction across a complete school year and then creating
video clips that embody realistic representations of their practice. These clips
have proven to be valuable resources for collaborative professional development
activities involving the taped teachers themselves, but the library of video clips is
being developed primarily with an eye toward multiple uses in a variety of literacy
education courses and professional development activities. To date, they have
been used primarily in preservice courses in literacy education and classroom
management. The authors emphasize the use of the video clips not simply to
provide models of exemplary teaching but to show a range of teaching that will
stimulate analysis, discussion, and reflection. Along with classroom instruction,
the clips include annotations by the teachers in which they model inquiring into
and reflecting on their own practice and refining it over time.

In Chapter 8, Barry Fishman describes Knowledge Networks On the Web
(KNOW), an on-line support system for inservice teachers struggling to master
a new curriculum within a systemic reform context. Some of the teachers in the
school system had sufficient experience with the curriculum (an inquiry science
program) to become exemplary implementers of it, so they were taped during
science instruction in Grades 6–8 and brief (1–3 minute) clips were developed
to illustrate specific aspects of the program in action. The clips include intercuts
showing graphics and teacher annotations. The videotaped teachers were using the
same instructional program and materials as the other teachers in the district were
learning to use, so there was more basis than usual for expecting that the teachers
who viewed the tapes would be able to transfer and apply what they observed
to their own teaching. Even so, the program includes multiple clips taken from
different classrooms for each of the teaching aspects illustrated, so that viewers
can see some variety of implementation and develop more nuanced understandings
of the principles involved than they would from viewing only a single example.
In addition to the clips taken from lessons taped in classrooms, KNOW includes
video demonstrations of how to set up and use scientific apparatus that were taped
in a studio.
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The final two chapters each report in different ways on Video Cases for
Mathematics Professional Development (VCMPD), a program designed to help
inservice teachers of mathematics in Grades 5–10 analyze mathematics teaching,
conduct inquiry, and develop their own theories of teaching. The program consists
of eight three-hour sessions, each built around one or two video clips illustrating
“mathematically significant moments” in mathematics teaching and learning.
Session facilitators scaffold participants’ viewing of the videos (along with their
engagement in other activities).

In Chapter 9, Deidre Le Fevre provides a context within which to situate this use
of video for teacher education. She begins with a taxonomy useful for classifying
video with regard to type (raw footage, condensed only, condensed and edited,
repackaged for particular purposes), purpose (images of good practice to emulate
vs. images of a range of practice to use as a focus for inquiry), format (tape, DVD,
video streaming, web-based), and other distinctions such as the degree of editing
or segmenting, presence of voiceover annotation, ease of retrieval of desired
segment, or focus on teacher vs. students. She then describes the theoretical basis
for and development of the VCMPD project from her standpoint as an observer
documenting the process. Then, in Chapter 10, Nanette Seago describes the
project in more specific detail, from her standpoint as the person who conceived
the project, developed the tapes and other materials, and packaged them for use
in professional development programs. Her chapter offers a great deal of practical
guidance both about developing and editing video for teacher education purposes
and about structuring and scaffolding the activities of participants in professional
development groups so as to keep the discourse focused and productive.
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1. NEW PERSPECTIVES ON THE
ROLE OF VIDEO IN TEACHER
EDUCATION

Miriam Gamoran Sherin

ABSTRACT

This chapter examines the role that video has played since its introduction
to teacher education in the 1960s. The chapter first reviews several leading
innovations that have been popular across the last forty years. I then
argue that in the past, teacher education has not always capitalized on the
features of video that make it particularly useful for teachers. To address
this issue, I introduce three affordances of video that should be considered
when designing video-based activities for teachers. To conclude, I point to
several programs that leverage these affordances and that I recommend we
investigate for the future.

INTRODUCTION

For decades, teacher educators have looked for innovative ways to help preservice
and inservice teachers learn to teach. As video equipment became more portable
and less costly in the early 1960s, many believed that this technology now held
great potential for improving teacher education (e.g. Olivero, 1965). Soon, univer-
sities and colleges across the United States were using videotaped observations of
teaching as part of their preparation for new teachers (Levis, 1987). In addition,
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a number of programs incorporated the use of video into professional develop-
ment activities for veteran teachers (e.g. Woolman, 1969). Watching oneself and
other teachers on videotape became a common practice in teacher education and
remains so at many institutions today (McIntyre, Byrd & Foxx, 1996; Willis &
Mehlinger, 1996). Furthermore, as our technological capabilities expand, it seems
likely that teacher education will continue to rely on video as an important means
of instruction and evaluation; in fact, the field’s emphasis on video may even
increase. Why has this been the case? Other innovations have come and gone,
yet video persists. What is it about video that teachers find so appealing, and
that teacher educators and researchers, despite mixed research results, continue to
value? Why does video remain a central component of the training of teachers? And
what direction should we take in using video in teacher education in the future?

These are the questions that I explore in this chapter. I first take the reader
through a brief review of the history of video in teacher education, highlighting key
programs that have been popular over the past forty years. In so doing, I illustrate
that the use of video was driven by prevailing theoretical frameworks in education
as well as by technological innovations that occurred. With this review in mind,
I claim that what has been lacking in most cases is attention to the features of video
that make it particularly useful for teachers. For example, video has often been
used simply as a substitute for live classroom observations, without careful con-
sideration of how a videotape might provide a different perspective than is possible
during a live observation. In contrast, I maintain that we must attend to the unique
affordances of video in designing the ways in which we engage teachers with
video. In particular, I identify three affordances of video that I believe are relevant
for teacher education. To conclude, I discuss five ways of using video with teachers
that leverage some of these affordances and that I recommend we investigate for
the future.

To be clear, the goal of this chapter is not to survey researchers’ claims about
what teachers learn through various uses of video in teacher education. Therefore,
in discussing selected video-based programs in the next section, I do not review
research findings regarding the effectiveness of these programs for teachers.
I will simply note here, however, that early reports on the role of video in teacher
learning generally found quite mixed results. (See for example, Fuller & Manning,
1973; McIntyre, Byrd & Foxx, 1996.) This suggests that more empirical work is
needed to fully understand the role of video in supporting teacher learning. My
hope is that the ideas presented in this chapter can serve as a first step toward
achieving that goal. Specifically, if we understand the affordances of video for
teacher education, then we will be in a better position to know what to look for
when examining teacher learning via video.
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SELECTED USES OF VIDEO IN
TEACHER EDUCATION

Microteaching

One the earliest applications of video to teacher education was the development of
microteaching. As its name implies, the goal of microteaching was to experiment
with teaching at a micro-level – teaching was scaled down in terms of instruction
time, class size, and instructional strategies used. At the beginning of a typical
microteaching session, the participant was introduced to a specific teaching skill
such as lecturing or leading a discussion. The participant then taught a brief
lesson, between five and ten minutes, to a small group of students who were
often peers. The assumption was that teaching a lesson under these conditions
allowed the participant to focus his or her efforts on the teaching skill that had
been identified. Video feedback was also an important part of the microteaching
process. The lesson itself was videotaped and immediately following, the
participant used the video to analyze his or her success with the selected skill. In
some cases, the participant watched the video with a supervisor. Either way, the
next step was for the participant to restructure the lesson as needed and reteach
the lesson to a new group of students. The cycle of reteaching and video analysis
continued until the participant demonstrated mastery of the focus skill.

For example, Borg (1972) explored the use of microteaching to modify the
ways in which inservice teachers conducted whole-class discussions. In one case,
teachers were introduced to a set of probing techniques including prompting
students with cues, asking students for further clarification, and helping students
relate their responses to other relevant topics. Participants explored the techniques
using a set of example questions and by viewing a demonstration in which the
probing strategies were used. Next, the teachers were videotaped as they practiced
using the questioning skills with a small group of students in a shortened class
period. Following this, they analyzed their own use of the probing strategies using
the video. Each teacher participated in several cycles of filming and viewing.

Microteaching was based on a behaviorist view of teaching, the central tenet
being that teaching is a well-defined activity consisting of a set of skills to be
practiced and learned. In particular, microteaching was seen as a way to simplify
the act of teaching so that trainees could practice (and master) the individual skills
that were the basis for effective teaching. Microteaching was developed in the
early 1960s in parallel to the introduction of portable video equipment (Olivero,
1965). It seems likely that, at least in part, the development of microteaching was
a response to the growing availability of video equipment. Microteaching soon
became the standard for teacher education programs nationwide. By 1972, over
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100 studies had investigated the effects of microteaching (Levis, 1987). Much of
this literature reported mixed results in terms of the influence of microteaching on
participants’ teaching practices. Nevertheless, microteaching maintained its status
as an effective tool for teacher education for over two decades and effectively
launched the use of video in teacher education.

Interaction Analysis

In the 1970s, a second use of video in teacher education gained popularity. This
method, called interaction or lesson analysis, involved training teachers to use an
observation instrument in the analysis of teaching. Such instruments laid out a
specific set of behaviors that participants were to look for on the video. Thus,
unlike microteaching where participants had an opportunity to practice a specific
skill, here participants learned to identify particular student and teacher behaviors.
In addition, participants used their coding of the video to evaluate the effects
of specific behaviors. For example, participants might have compared the relative
amounts of praise and criticism given by the teacher in relationship to the amount of
student talk in the classroom. One of the most popular systems used in this context
was developed by Flanders (1970) in which classroom interaction was divided
into ten distinct categories of observable teacher and student talk. A number of
other systems were developed and used as well, many of them modifications of
Flanders’ original work.

Like microteaching, interaction analysis had its roots in the idea that the
complexity of the classroom can be broken down into a number of component
parts. In addition, interaction analysis drew heavily on the perspective of process-
product research. Thus, one of the goals of the program was to introduce teachers
to specific relationships between teacher behaviors and student outcomes. As
before, the focus was on whatpractices teachers should use and not on whythese
practices were effective.

Strictly speaking, interaction analysis was first used in teacher education before
microteaching and the advent of video. In its original form, interaction analysis did
not use video and instead relied on audiotapes, slides, and transcripts of classroom
interactions (Cruickshank & Metcalf, 1990). However, with the introduction of the
video camera to teacher education, interaction analysis became much more fea-
sible. Video greatly simplified the process involved and as a result, increased the
prevalence of interaction analysis as a method of training teachers (Wragg, 1987).
Thus, video played different roles in the development of microteaching and inter-
action analaysis. Microteaching was largely developed because of the availability
of video while interaction analysis was adapted to incorporate the use of video.
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Modeling Expert Teaching

As behaviorism gave way to cognitive psychology in the early 1980s, researchers
and teacher educators began to focus more on the ways in which teachers think
rather than on the ways in which teachers behave. The idea that teaching was
a complex, ill-structured activity gained momentum and expert teachers were
seen as having rich resources to draw on during instruction (Berliner, 1986). One
implication for teacher education was the idea that novice teachers could learn
from studying the practice of more expert teachers. As a result, teacher education
programs began to include two types of opportunities for preservice teachers to
examine the teaching of more experienced teachers. In the first, expert teaching
was modeled for novices through videotapes of actual instruction. In some cases,
videos of both novice and expert teachers teaching the same lessons were com-
pared. The idea here was that by studying the instructional strategies and methods
of expert teachers, novice teachers could become more expert themselves.

In the second model, excerpts of video were shown to novice teachers along
with videotaped commentary on the lessons by expert teachers. Rowley and Hart
(1993) used this technique to try to address issues identified as common problems
for beginning teachers. For example, prospective teachers were initially shown
a videotape of a novice teacher struggling with classroom management at the
elementary school level. Following this, they were shown a video of the novice
teacher discussing her concerns with a more experienced mentor teacher. Finally,
the prospective teachers were asked to make recommendations concerning how the
novice teacher should proceed. The goal of this program was for the prospective
teachers to learn from hearing the expert teachers talk about why it is they do
what they do. Expert teachers were found to have more complex schemas for
interpreting classroom activity than do novice teachers (Berliner, 1994; Leinhardt
& Greeno, 1986). Therefore, their comments on instruction were expected to raise
issues that might otherwise not have been considered by the prospective teachers
(Copeland et al., 1994).

The use of video to model expert teaching illustrated the beginning of an
important shift in research on teaching and in teacher education. On the one hand,
expert teachers and effective teaching practices were usually defined as such on
the basis of student test scores. This represented the field’s continued interest
in the relationship between teacher behaviors and student outcomes. However,
there was also evidence of the field’s emerging interest in teacher cognition. The
focus on expert teachers reflected an attempt to look beyond teaching behaviors
and examine the “wisdom of practice” – how expert teachers made decisions
in the classroom and the knowledge that served as the basis for those decisions
(L. Shulman, 1987).



6 MIRIAM GAMORAN SHERIN

Video-Based Cases

By the late 1980s, research on teacher cognition was in full swing and behaviorism
had lost much of its hold on the field. Teacher education programs began to look for
new models of innovation, and many chose to experiment with case-based peda-
gogy. Similar to the use of cases in business and law, teaching-cases were designed
to provide novice teachers with rich examples of pedagogical dilemmas. Cases
were presented as text-based narratives, and in some instances included commen-
taries. Both preservice and inservice programs were developed in which groups of
teachers would participate in a series of “case discussions” guided by a facilitator.

For example, Barnett, Goldenstein and Jackson (1994) developed a set of
mathematics teaching cases. One case examined the confusion that can arise
between the language used to describe subtraction and multiplication. The case
consisted of a three-page narrative in which a teacher described how her students
responded when asked to draw a picture “where you take 1

3 of 1 1
3 ” (p. 4). While

some students attempted to model division, others simply subtracted one-third.
The teacher had not anticipated this confusion and was unsure of how to proceed.
In discussing this situation, the teacher explained how the class had explored
fractions up to this point. Finally, in the conclusion of the case, the teacher
questioned whether or not it had been appropriate to have students explore
division of fractions without being given more explicit directions. A facilitator’s
guide suggested a range of issues that could be discussed after reading this case
including the mathematical ideas raised by students, the language involved in
division, and how a teacher might respond to students’ incorrect solutions. Other
case materials examined a diverse array of topics including problem solving and
mentoring new teachers and, similar to the case described above, raised a host
of related issues for teachers to explore as they discussed the case (J. Shulman,
1992; J. Shulman & Colbert, 1987; Silverman, Welty & Lyons, 1992).

Case methods reflected the field’s growing interest in not only what teachers
know but in how that knowledge is represented. Specifically, cases were thought
to provide teachers with relevant knowledge about teaching in a format that was
useful. Not only were they based in the context of teaching, but because of our
tendency to hold knowledge in chunks, the hope was that cases could be easily
indexed and recalled by teachers. Furthermore, teacher educators expected work
with cases to help novice teachers become accustomed to reflecting on teaching
and to aid in the development of professional problem-solving strategies. Cases
also illustrated the perspective that teaching was complex and that teachers must
manage multiple tensions simultaneously (Lampert, 1985, 2001).

It was not long before researchers and teacher educators began to explore the
viability of video-based cases. By the mid-1990s, a handful of teacher educators
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had developed teaching cases which were presented to preservice teachers via
video rather than in a written form. For instance, Copeland and Decker (1996)
discussed their use of a video case in which a fourth-grade class was involved
in reading instruction. The case consisted of a four-and-a-half minute video in
which a teacher sat with a small group of students and discussed the predictions
that students had made based on their reading assignment. The teacher asked the
students to locate evidence in the reading to support their predictions. Copeland
and Decker noted that the case raised a variety of related issues including the
nature of student participation in discussion, the questioning techniques used by
the teacher, and the balance of teacher to student control.

Similar to narrative cases, the goal was to use video-based cases as the basis for
reflection and for the development of teachers’ professional knowledge base. The
introduction of video-based cases demonstrated the field’s long-standing interest
in using video in teacher education. Here was a situation where an existing,
and successful, innovation was adapted in order to incorporate video. However,
unlike interaction analysis where the introduction of video greatly increased
the prevalence of the innovation, video-based cases did not become an industry
standard. Narrative cases continued to be the most popular form of case methods
in teacher education (Merseth & Lacey, 1993; J. Shulman, 1997). Perhaps this is
because, unlike video, written cases distill what happened in a story-based format.
In so doing, narrative cases can provide background and contextual information,
as well as a first or third person reflection of the unfolding pedagogical dilemma.

Hypermedia Programs

In the early 1990s hypermedia programs for teacher education began to appear in
which video was linked to text and graphics. These programs typically consisted of
laserdiscs in which excerpts of video were connected electronically to HyperCard
stacks that framed different issues for preservice and inservice teachers to exam-
ine (e.g. Goldman & Barron, 1990; Krajcik & Soloway, 1996; Lampert, Heaton,
& Ball, 1994). Hypermedia programs provided teachers with the opportunity to
access video in different ways. There were usually multiple starting points and mul-
tiple paths that a user could take to explore the data provided. In particular, video
segments could be viewed in any order, not just chronologically as was the case with
videotape. Most hypermedia programs were designed to support teacher learning
of particular ideas such as project-based science or standards-based mathematics
instruction. In fact, users were typically presented with video to examine along-
side a framework that served to guide their exploration. Hypermedia programs have
gained in popularity over the past decade, with many systems now available on
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CD. The majority of programs today continue to provide opportunities for teachers
to analyze and compare video segments in the context of a given framework.1

For example, “Teaching Mathematics Methods Using Interactive Visdeodisc”
(TMMUIV) (Hatfield & Bitter, 1994) attempted to train teachers to use manip-
ulatives in teaching elementary school mathematics. The program consisted of
a video database comprised of segments from actual classroom lessons as well
as from university presentations. The video excerpts were organized in terms
of: (a) manipulative shown; (b) mathematical concept addressed; (c) teaching
method used; and (d) level of reasoning displayed by the students in the video.
One way to use the system was for the user to select particular subfields of
interest (e.g. base-ten blocks, addition, guided discussion, high-order convergent
reasoning) and then view the corresponding video segment. In a second mode,
“presentations” were suggested for instructors that linked objectives, activities,
and related video excerpts. Third, the system offered a set of individualized
learning programs that guided the user through the system in order to examine, for
instance, contrasting teaching methods or the range of student conceptions about
particular mathematical concepts. In so doing, the system provided for multiple
observations, review, and discussion of particular video excerpts.

Unlike the other uses of video that I have described so far, the causal factor for the
introduction of hypermedia to teacher education was the advent of technology, in
particular, advances in computer technology and the ability to digitize video. Prior
to this time, one was restricted to a single sequential presentation of video. Jumping
from one point to another was quite slow, and the norm was to watch a videotape
from beginning to end. In contrast, when a video is digitized, one can move from
point to point rapidly and there can be multiple organizations and presentations of
the same video material. Such features were quickly capitalized upon in the devel-
opment of hypermedia programs for teacher education. While I have emphasized
the role that technology has played in the introduction of hypermedia to teacher
education, current thinking about teaching and learning have certainly also played
a role, particularly in recent designs. For example, new hypermedia programs often
provide a richer picture of the context in which teaching events occur than has been
provided in the past. In this way, teaching events are not viewed as isolated and it
is possible to see them as situated in a broader context (Bowers & Doerr, 2001).

Field Recordings

Before concluding this section, I want to mention one more approach to using
video with teachers that deserves attention – the recording of field observations.
Interestingly, this use of video has remained constant throughout more than three
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decades. However, the way that teacher educators have looked at field recordings
has changed over time. For example, some of the earliest reports of using video in
teacher education claimed that one advantage of video was the ability to substitute
live observations with videotaped supervision (Olivero, 1965). The idea was that
this would save on the supervisor’s time without detracting from the supervisor’s
feedback. Today, the reasons given for field recordings are pedagogical as well
as managerial. For example, rather than provide a student with solely written
feedback on an observation, supervisors may use segments of video to illustrate
a point and may watch portions of a videotape with the student. In addition, field
recordings from student teaching are often used for group reflection. In some
university courses, preservice teachers prepare a presentation based on video of
their teaching for their supervisor and peers.

Veteran teachers have generally been videotaped with less frequency, though
this is becoming more common as a part of new professional development
programs. For example, teachers who apply for certification from the National
Board for Professional Teaching Standards are required to submit videotapes of
their teaching along with written commentaries. In 2002 alone, 7,893 teachers
received such certification. Other programs have also been developed in which
veteran teachers watch videotapes of their classrooms. In some cases, teachers are
videotaped and discuss their teaching individually with a researcher (Richardson
& Anders, 1994). In other instances, veteran teachers share excerpts of video with
their peers in order to raise particular issues for discussion (Achinstein & Meyer,
1997; Sherin & Han, in press; Tochon, 1999). Such designs attempt to use the
context of the group viewing of the field recordings as an important context for
teacher learning.

Looking Across Selected Uses of Video in Teacher Education

Examining the different uses of video that have become part of the teacher
education landscape over the past forty years reveals a number of interesting
patterns. First, it is evident that the purposes for and manner in which video has
been used in teacher education has changed over the last four decades. From
microteaching to hypermedia programs, video has proved itself to be a flexible
medium, adaptable in both form and function. Second, changes in the use of
video over this time have been driven to a large extent by changes in leading
theoretical frameworks in education. In particular, the shift in perspective from
behaviorism to cognitive views of teaching was reflected in changes in the role of
video in teacher education. Third, technological innovations have also influenced
the ways in which video has been used with teachers. Just as the initial availability
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of portable video cameras stimulated a variety of uses, the possibility of viewing
video as digitized on a computer was followed by new innovations.

Despite these many changes, the idea that it is useful for teachers to be
videotaped and to view videotapes of teaching has remained constant. Watching
videotapes of instruction has been found to be motivating for teachers, and in
some cases to promote change in teachers’ practices. It appears that video has
become a permanent fixture in teacher education. What is surprising however,
is that despite its extensiveness, the use of video in teacher education does not
always reflect an understanding of precisely what it is about video that might
provide support for teacher learning. In the next section of this chapter I address
this issue by exploring some of the key features of video and by considering how
they might enhance teachers’ reflection and analysis of classroom interactions.

AFFORDANCES OF VIDEO FOR
TEACHER EDUCATION

Here I begin to examine more closely what it is that video has to offer teacher
education. Specifically, my goal is to consider some of the unique characteristics
of video and the corresponding opportunities for teachers to examine classroom
interactions. Before focusing on the affordances of video, however, it will be useful
to discuss some of what is not afforded by video. First, a person viewing a video
of a classroom is placed in a passive role. Unlike the teacher or even an observer,
the viewer has no opportunity to interact with the participants who appear on the
video. Instead, what is shown on the video is precisely what the viewer has the
opportunity to observe; there is no chance to ask a student to repeat an answer or
to elaborate an idea.

Second, the information captured by the video camera may be much more limited
than if someone were observing in a classroom live. As an observer or teacher, you
decide what deserves attention, and you might decide to pay attention to multiple
aspects of classroom interactions at once. For instance, while sitting with one
group, you may still have a sense of what is happening with the rest of the class,
whether the level of noise and activity has increased or decreased, and whether or
not students are still engaged in the task at hand or are ready to move on to the next
part of the lesson. In contrast, the video camera looks in only one direction at a
time. And when the camera is focused on the class as a whole, it can be difficult to
see or hear what individual or groups of students are doing. Moreover, there is no
opportunity to turn your head to look around and see what else is going on in the
classroom. This difference between observing a classroom live and via video may
be especially pronounced for experienced teachers and observers who are skilled
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at noticing significant features of classroom interactions (Berliner, 1994; van Es
& Sherin, 2002). Novice teachers, on the other hand, may have more difficulty
determining which aspects of classroom interactions demand close attention, and
thus may be less constrained – or might even be helped – by this limitation of video.

Third, a videotape of a lesson does not necessarily capture the wide-variety of
contextual information that underlies people’s actions and comments. It does not
capture, for example, what happened a day, a week, or a month earlier. Neither
does it reveal the broader atmosphere of the school or what students are doing in
other classrooms. Lampert (2000, 2002) emphasizes the importance of contextual
information of this sort for interpreting classroom events. She explains that a
teacher in his or her own classroom is likely to have much more information about
what is happening than is revealed in a video. Goldman-Segall (1998) also empha-
sizes the importance of context in making sense of a videotape of a classroom. Yet
rather than focus on the additional information that the teacher is likely to possess,
Goldman Segall argues that the videotape itself does present not an unbiased view
of a classroom, but is instead a product of the videographer’s perspective.2

Despite these drawbacks, for the moment I will focus on the affordances of video
– and on three sets of affordances in particular: (a) video is a lasting record; (b) video
can be collected, edited, and recombined; and (c) video sustains a set of practices
that are very different from teaching. The first two of these affordances draw from
the work of Latour (1990) in examining the relationship between inscriptions
and scientific practice. The third is based on my own research with video-based
professional development (Sherin, 1996).

Video is a Lasting Record

Video is immutable (Latour, 1990); it offers permanence and provides a lasting
record of classroom interaction. Furthermore, this record can be played again
and again; it can be paused and rewound. One can return to a particular student
statement repeatedly, one can freeze the video on a student’s drawing, or one can
revisit a specific conversation multiple times.

As a teacher, this permanence offers a number of opportunities. First, if it is
your own classroom that is videotaped, then you do not have to rely on your
memory of what happened. Instead you can refer to the video for clarification
of what took place or for an additional perspective. Second, the permanence of
video allows the viewer to select a particular focus of attention. Thus, one can
decide to attend to some things when watching the video and not others, knowing
that one will have an opportunity to return to these other issues in the future. The
video will still be there and will contain exactly the same information.
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Related to these two opportunities is the fact that the lasting record provided
by video does not necessarily duplicate the information one would receive during
a live observation. In contrast, in some ways, video provides better access to
classroom practices than a teacher or an observer usually has. With the aid of
external microphones, one can listen to small-group interactions unobtrusively,
or can overhear conversations between the teacher and an individual student. In
addition, one can truly have “eyes in the back of one’s head” and can see explicitly
what happens when the teacher’s back is turned. Similarly, one can observe the
interactions of a small group of students at the same time as you were interacting
with another group of students.

Most of the innovations described in the previous section made use of video’s
permanence in some sense. The fact that the video captured the teaching act was
critical for microteaching; video provided the participant access to his or her own
practice. Similarly, interaction analysis relied on video as a record of practice.
Because it could be difficult to apply the observation system in real time, the
fact that the video could be paused was particularly useful. Yet for the most part,
these innovations did not take advantage of the most powerful aspects of video’s
immutability. Video was not typically played and replayed. In microteaching,
for example, the video is viewed and then the participant reteaches the lesson.
Neither was it typical for teachers to view a video multiple times with different
perspectives. In contrast, most of the innovations asked teachers to view the video
only once, and with a particular perspective in mind.

Video Can be Collected and Edited

The second affordance of video that I describe has recently been emphasized by
sociologists as an important feature of external representations (Latour, 1990).
Video can be collected, edited, and reorganized into a format that differs from its
original presentation. Though video initially presents a chronological progression
of classroom interaction, this is not the only form in which the material can
be stored. For example, video editing permits a class period to be divided into
segments, some of which may be deleted, others of which may be rearranged. The
capability to digitize video has enhanced these opportunities even further. Specif-
ically, with digitized video, one can jump between different locations in a video
instantaneously. One implication for teacher education is the possibility of creating
video libraries (Frederiksen, 1992). Such libraries could include collections of
video excerpts around particular themes such as homework review and classroom
discourse. Thus, teachers would no longer have to watch a linear progression of
lessons, and instead could access excerpts of video around a particular topic.
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In addition, video can be integrated with other media such as graphics and
text. For example, classroom video can be linked electronically to curriculum
materials, to student work, and to teacher reflections. Given current advances in
technology, such environments are becoming increasingly popular and powerful.

The hypermedia programs described earlier clearly took advantage of the
ability to combine video with different media and to edit and collect selections of
video. The user had access to a number of video segments, while text and graphics
presented commentary and background on these segments. However, for the most
part, these initial programs tended to provide only limited access to video. The
programs were usually organized around investigations of particular teaching
methods or philosophies and links to video segments directed the user to these
goals. As a result, such programs did not take full advantage of the ways in which
video can be stored and indexed in order to promote multiple paths of inquiry.

Video Affords a Different Set of Practices

A third important characteristic of video arises as a result of the permanence and
editability of this medium. With these two features in place, it is possible to design
a new set of practices for teachers based on repeated viewings and reorganizations
of video. I will give examples of such practices in a moment. First, however, I want
to explain that in general, these practices involve what I call an “analytic mind-set.”
They offer the opportunity to analyze teaching in ways that are very different from
the types of practices and responsibilities that are usually a part of teachers’ daily
work. In particular, video allows one to enter the world of the classroom without
having to be in the position of teaching in-the-moment and to manipulate that world
in ways not possible without the video record. Putnam and Borko (2000) suggest
that teachers’ actions in the classroom are constrained by familiar routines, and
that their thinking may have become routinized as well. While some automation is
an important indicator of teacher expertise, it can also constrain teacher learning
(Berliner, 1994; Sherin, 2002). Putnam and Borko argue that teachers need to
engage in new types of learning experiences in order to “break set” – that is, to
consider teaching and learning in new ways. I claim that video offers teachers the
opportunity to do just that – to engage in a unique set of practices. Three examples
follow.

First, when watching a pedagogical dilemma on video, one does not have to
respond with the immediacy required when in the classroom live. Video affords
the luxury of time. Thus, a student’s comment or action on video can be a subject
for reflection rather than for action. The video can be stopped at that moment and
one can spend time exploring a variety of options. In fact, the goal need not be to
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decide how to proceed in the classroom or to evaluate the path taken by the teacher
on the video.

Second, viewing video opens up the possibility of seeing alternate pedagogical
strategies. Too often teachers’ work is conducted in isolation (Little, 1993) with
little time and access to their colleagues’ work. In contrast, through video, teachers
can gain access to different classrooms and to a wide variety of instructional
strategies, curricula, and classroom cultures. Moreover, because teachers at the
same school site share a student population and may use similar curriculum
materials, the possibilities for viewing practices different from one’s own are
far greater via video than through observations alone. Thus, video affords the
opportunity to view alternate practices, and to compare and contrast different
teaching styles and teaching strategies.

Third, similar to the role that video plays in educational research, video
provides teachers the opportunity to engage in fine-grained analyses of classroom
practice. For example, video can become a resource for teachers to use to consider
how students think about a specific concept and how students wrestle with ideas
in particular contexts. This is very different from the kind of analysis teachers
conduct during instruction. Using video, teachers can spend an extended amount
of time analyzing a small portion of classroom practice.

The preceding three examples illustrate teachers engaged in practices that are
very different from typical pedagogical practices. The main point here is that
watching video affords the opportunity to develop a different kind of knowledge
for teaching – knowledge not of “what to do next,” but rather, knowledge of
how to interpret and reflect on classroom practices. In contrast, the use of video
in teacher education has focused mainly on the development of teaching skills.
Thus, video was used to analyze one’s own or another’s teaching practices and to
determine the effectiveness of a particular pedagogical approach. Alternatively,
participants were asked to put themselves in the role of teacher and to decide what
to do next. While these are valuable activities, they do not use the video to help
teachers develop a new way of interpreting classroom interactions. Interaction
analysis comes closest to the type of activity I describe here, yet it offers teachers
only a limited approach to the analysis of video.

REDEFINING THE ROLE OF VIDEO IN
TEACHER EDUCATION

Having introduced the preceding affordances of video for teacher education, the
next step is to examine whether and how current video-based programs for teachers
take advantage of these affordances. Towards that end, I discuss five applications
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that I think are sensitive to the affordances of video described above. To be clear,
I am not making claims about the effectiveness of these types of programs for
teacher learning. In other work, I argue that the role of video in supporting teacher
learning is not well understood, and that further research in this area is called for
(Sherin, 2001). Here, however, my goal is to illustrate the ways in which several
current video-based programs make use of the affordances of video and to suggest
that, because of this, they are likely to be interesting avenues to investigate in
the future.

The five applications that I discuss cover a range of approaches to using video
with teachers. They vary, for example, in the amount of video that is available to
be viewed and in whose video is shown. Specifically, some of the programs allow
teachers to view video of their own teaching and some focus exclusively on the
viewing of other teachers’ practices. Another difference among the programs is the
extent to which technology supports the viewing of video, that is, whether video
is embedded in a larger multimedia program or is used in a stand-alone format.
Related to this, some of the programs rely on new technological innovations
that are not yet readily available to teacher education today. Thus, some of my
recommendations can be thought of as “virtual suggestions” that will hopefully
become more feasible in time.

Video Clubs

As mentioned previously, the recording of field observations is a common occur-
rence in teacher education. Yet how those recordings are used varies greatly. The
approach I want to highlight here is the use of video clubs. In a video club, a
group of teachers meet regularly to watch and discuss video excerpts from their
classrooms. In a typical arrangement, a researcher, who acts as a facilitator for the
group, videotapes the participating teachers’ classrooms periodically. The teacher
and facilitator then select a short excerpt of video to show to the group. In the
video club meeting itself, the teachers view the video excerpt and discuss those
issues in the video that appear salient to the teachers.

For example, in one video club comprised of middle school mathematics
teachers, the teachers met monthly for an entire school year, taking turns bringing
excerpts of whole-class discussions for the group to watch (Sherin & Han, in
press). On one occasion, the group viewed a discussion in which students argued
for different interpretations of a given graph. In commenting on the excerpt in
the video club, the teachers discussed a range of ideas concerning what they had
noticed in the video. They began by discussing the teacher’s goals for the lesson
and then discussed three specific ideas that students had raised about the graphs.
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Next, the teachers discussed the mathematical concept underlying one student’s
claim and offered different interpretations of the student’s statement.

Video clubs rely on the permanence of video in order to represent classroom
practice and to provide a format where a brief excerpt of teaching can be viewed
repeatedly. But where video clubs take particular advantage of video is in engaging
teachers in a new set of practices. In my own work with video clubs, I found that
teachers responded quite differently to situations that appeared on the video as
compared to how they typically responded during instruction (Gamoran, 1995).
For instance, during instruction, teachers often focused on deciding what to do next
and on carrying out those decisions. In contrast, when watching themselves and
their colleagues in the video club, the same teachers discussed possible reasons
behind various decisions made by the teacher on the video, and they considered al-
ternative instructional strategies that the teacher might have wanted to use in class.
In addition, in the video clubs, the teachers worked to develop explanations for
students’ comments whose meanings had not been clear to them during instruction
(Sherin, 2003). Such detailed analyses of students’ thinking went beyond the on-
the-spot analysis that the teachers typically considered in the midst of instruction.

Furthermore, the new practices that are accessible to teachers in video clubs
may change over time. For example, in studying the year-long video club
mentioned previously, my colleague and I found that the teachers developed
increasingly complex ways to examine the ideas that students raised (Sherin,
1998; Sherin & Han, in press). Specifically, initially teachers commented on a
student’s idea by simply repeating what a student had said. “Sam says it’s [graph]
b.” Later on, however, the teachers began to analyze the meaning of students’
statements. “I don’t understand what he means by ‘get wider on the graph.’ I mean,
what’s he thinking?” They would also synthesize and generalize from among
the different ideas that students had mentioned. “There’s a lot of different ideas
about correlation here.” In addition, we found that over the course of the video
clubs, the teachers began to discuss pedagogical issues in new ways. In the early
video clubs, the teachers’ discussions of pedagogy focused solely on the teacher
– the teacher’s goals, actions, and decisions. Yet over time, this isolated focus
on the teacher shifted. Instead, the teachers came to closely connect discussions
of pedagogy with their analysis of student thinking. They began to consistently
relate comments about the teacher’s role and the teacher’s actions in terms of the
mathematical ideas that students raised in class. “So maybe the teacher brought
up this idea of ‘a steep slope’ to get students to see the difference between
those graphs.” In this comment, it is not just the teacher’s actions that are being
investigated, but rather how the teacher is seen as responding to students’ ideas.

Thus, video clubs offer teachers a format in which they can engage in practices
that are quite different from their typical instructional practices. Moreover, the
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practices that are available to teachers in a video club may even change over time as
they develop new ways to examine issues related to student thinking and pedagogy.
Interestingly, these new practices can have implications for subsequent instruction.
For example, teachers reported being more aware of student comments that arose
during class after focusing heavily on student thinking in the video clubs (Sherin,
2001; Sherin & Han, in press). In addition, some teachers implemented pedagog-
ical strategies that they had previously viewed in a video club (Sherin, 2003).

Though the use of video clubs is not widespread, it is becoming more common
especially as a form of professional development for inservice teachers (Thomas
et al., 1998; Tochon, 1999). This trend may be related to research that suggests
that video clubs can be a valuable form of support for those teachers who are
developing portfolios for submission to the National Board for Professional
Teaching Standards (Frederiksen, Sipusic, Sherin, & Wolfe, 1998). In addition,
there is some indication that teachers in the United States are beginning to explore
a Japanese model of professional development called lesson study(Lewis, 2000).
In a lesson study, teachers collaboratively plan a lesson over an extended period
of time. As part of the collaboration, components of the lesson are implemented
by one of the teachers while the rest observe and videotape the lesson. The
videotape then becomes a central tool for the group’s continued examination of
the lesson.

Hypermedia Representations of Practice

Here I return to the use of hypermedia in teacher education. As previously
explained, much of hypermedia has made limited use of the ability to catalogue
and recombine video with other media. Rather than provide the user with diverse
access to massive amounts of data, this technology is used primarily to present a
particular dilemma or to illustrate a specific kind of teaching process. In contrast,
Lampert and Ball (1990, 1998) envision using hypermedia technology quite
differently. They explain that hypermedia “makes multiple perspectives on a
real teaching and learning situation available to users [and] can be designed
to highlight aspects of a teaching and learning situation without closing off
the learner’s access to other elements which define its complexity,” (Lampert
& Ball, 1990, p. 6). They designed their “Mathematics and Teaching through
Hypermedia” (M.A.T.H.) system with these goals in mind.

M.A.T.H. provides access to a variety of types of data collected during one year
of both Lampert’s and Ball’s teaching. The system focuses on three selected time
periods within the year. For each period, there are videos of classroom instruction
along with interviews of the teacher and students. The students’ own work is
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included in the system as well as the journals kept by Lampert and Ball over the
course of the year. In addition, transcripts of the videos are provided.

Ball and Lampert and their colleagues have used the system in mathematics
methods courses for preservice elementary teachers. Prospective teachers first
selected an issue that they wanted to investigate using the multimedia records of
practice. They then collected evidence related to this issue using the M.A.T.H.
system. Finally, through organizing this evidence, the prospective teachers
formulated an initial conjecture about the question or issue under investigation.
Typical projects examined the teacher’s role in the classroom and explored how
the teacher responded to incorrect answers or chose particular problems to use in
class (Lampert & Ball, 1998).

I argue that M.A.T.H. extends other hypermedia environments because its
design does not limit the ways in which the user can access and manipulate the
data provided. For example, rather than embed the system with questions for the
user, Lampert and Ball invite their teacher education students to use the system
as a way to explore the students’ own questions. Furthermore, a central goal is for
the students to use data within the system to support their claims. Thus, M.A.T.H.
not only draws on the opportunity to organize video with other sources, it also
fosters the development of teachers’ ability to interpret classroom practice.

Some systems include an intermediate amount of structure; they do not strongly
guide users, yet they do more than simply provide a large database of video and
related information. For example, the goal of the “Living Curriculum” project
was to design an environment that would support teachers’ work with a specific
project-based science curriculum (Shrader, 2000). The curriculum materials
themselves are embedded within the system, along with video of the materials
being implemented and commentaries by the teachers who appear in the videos.
What is unique about this system is that it is designed to support teachers as
they, themselves, enact the curriculum. A teacher can use the system to examine
issues that arise during their own practice – for example, to find out more about
a particular lesson, or to explore students’ ideas about a given topic. To manage
these kinds of investigations, the “Living Curriculum” provides multiple entry
points for analysis, while still preserving the nature of the data. Thus, it is designed
for a moderately focused task, but still leaves a great deal of room for diverse uses.

In another approach, the hypermedia program “Making Weighty Decisions”
(Bowers & Doerr, 2001) was designed to be used with varying degrees of structure.
While the overall goal of the program is quite specific – to help pre-service
teachers examine the teaching and learning of middle-school statistics – the
program allows for multiple ways to pursue this goal (Bowers, under review). For
example, the materials include a facilitator’s guide that offers explicit directions
for organzing teachers’ investigations of the video provided. Yet in addition, a
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much less-structured approach is possible in which the user defines his or her
own issues to investigate. To support this approach, the program includes several
analytic tools including a searchable database and an “issues matrix” that allows
the user to record how different elements of data address a particular idea or theme.

Though their designs differ, all three of these hypermedia programs capitalize
on the affordances of video. They take advantage, to a large extent, of the ability to
organize and present video and related data in multiple formats. In addition, they
put complex representations of practice into the hands of teachers and therefore,
allow teachers to explore teaching and learning in new ways.

Video Analysis Tools

A third approach to using video with teachers is to provide a hypermedia tool
that allows teachers to work with their own video and to create analyses within the
computer system. For example, Video Paper Builder (DiMattia, 2002; Nemirovsky
et al., under review) offers an integrated format in which teachers can develop
custom analyses of video. The system allows teachers to import digitized video
from their own classrooms and to develop a “video paper” in which selected
portions of video are linked to transcripts and to commentaries. Illustrations of
handouts or student work can also be synchronized to appear as the video is played.
In addition, teachers can include links to outside sources on the internet that are
relevant to the lesson displayed.

Video Paper Builder makes use of the affordances of video in a way that is
somewhat different than has been discussed thus far. Here the ability to edit and
combine video data with text and graphics is placed in the hands of the user. This
is in marked contrast with other hypermedia programs that use these capabilities in
order to organize information that a user will subsequently examine but not modify.

Like Video Paper Builder, VAST (for Video Analysis Support Tool), shares the
goal of helping teachers to create their own analyses of video. However, rather than
emphasize the infrastructure needed to present this analysis to others, as in a “video
paper,” VAST attempts to guide the process of analysis in which teachers engage
(van Es & Sherin, 2002). Using VAST, teachers insert digitized video from their
own classroom along with a transcript and a corresponding classroom handout.
Then, VAST provides a set of prompts designed to encourage teachers to notice
significant features of classroom interactions. These prompts serve two important
roles. First, they direct teachers to focus on aspects of classroom interactions that
are thought to be of particular importance in the context of educational reform –
student thinking, discourse, the teacher’s role, and content (e.g. National Council of
Teachers of Mathematics, 2000). As teachers comment on a video, they must select
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one of these four topics as being the focus of their comment. Second, within each
of these areas, teachers are asked a specific series of four questions intended to help
them pay attention to and interpret classroom interactions in a distinct way. Teach-
ers are first asked “What do you notice?” In other words, they are asked to identify
what they see as noteworthy in the video excerpt. Next, the teachers are prompted
for evidence of what they notice. Here a teacher may choose to link his or her
comment to the transcript of the video and/or to a certain moment in the video ex-
cerpt. Third, teachers are asked to interpret what they noticed, that is, to provide an
analysis of what they think is happening at this point in the video. Fourth, teachers
are asked to list any questions that they might want to explore in further analysis.

Helping teachers “learn to notice” is particularly important in light of recent
educational reforms. Teachers today are often asked to make decisions about how
to proceed with a lesson in the midst of instruction. Yet for many teachers, doing
so effectively requires that they develop new techniques for making sense of what
is happening in their classrooms; hence the need to “learn to notice.” Furthermore,
video seems particularly well-suited to aid in this process. Video provides a
window into classroom interactions, but without the immediate pressures that one
faces during instruction. The design of VAST attempts to capitalize on this by
using guided reflections on video as a way to foster teachers’ ability to notice and
interpret classroom interactions (Sherin & van Es, 2002; van Es & Sherin, 2002).

Research on the use of VAST shows that teachers can develop new ways to
analyze classroom interactions as a result of using the system (van Es & Sherin,
2002). In particular, examining a group of six secondary mathematics and science
pre-service teachers revealed that they shifted in their analysis of classroom
interactions from a straightforward chronological description of a lesson to a
description that highlighted key elements of what took place – for example, an
interesting student idea, an unexpected turn in a lesson, or a new way to understand
a mathematical concept. In addition, teachers who used VAST came to be much
more specific in their descriptions of a lesson, moving from generalizations such
as “students were engaged” to more specific comments that explained what in the
video provided evidence of student engagement. Thus, VAST provided teachers
with an opportunity to engage in a new set of practices, practices that developed
from a structured approach to commenting on video from their own classrooms.

Extended Records of Teaching Practices

I now turn briefly to two considerations for the use of video in teacher education that
are more speculative. First, I recommend that we consider using video to document
teaching over an extended period of time. While this is already done in the context
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of many research projects, what I am suggesting is that teachers should be able
to document their teaching via video over the course of their teaching careers.
Keeping such a record manageable would require digitizing video, a process that
is becoming more feasible with time. Such a record could take advantage of all
three affordances of video that were mentioned previously. It would preserve a
record of one’s practice over time and would be embedded in a system that allowed
random access to the video. In addition, engaging with the system would provide
opportunities for teachers to participate in new types of practices.

There is already evidence that developing video portfolios with a few video
examples is a valuable professional development activity (Frederiksen, 1992).
I suggest that these extended records would be even more promising. Teachers
could write commentaries on lessons and link them to the video of the lesson.
They could refer back to the video to prepare for teaching a related lesson in the
future. Similarly, rather than relying on their impressions of how a student or a
class changed over time, they could review video segments. Clearly, it would take
serious thought to make such a system useful for teachers given the heavy time
constraints under which they currently work. But the possibility remains that such
a record could become an important part of a teacher’s professional identity. It
would keep track of their work over time and provide access to this work in a variety
of ways.

Video Networks

As our ability to digitize video becomes more accessible, it will be possible to
store video on the computer and to share video across the Internet. As a result,
teachers could participate in “video networks” where, as part of conversations about
teaching, they share video excerpts from their classrooms. Many teachers already
participate in listservs and visit chatrooms related to teaching (Barnett, 2002).
The opportunity to respond to a question or issue with video provides interesting
opportunities. In fact, it is possible that linking one’s comments to classroom video
would substantially change the nature of on-line communication among teachers.

The Inquiry Learning Forum (Barab et al., 2001; Barab, Barnett & Squire,
2002) is currently investigating how to create and maintain such a virtual
community of novice and veteran teachers. Participants can choose to post video
from their own classrooms on the network, along with background materials and
commentary on the lesson. Members can then “visit” each other’s classrooms by
accessing these materials. The Inquiry Learning Forum also supports additional
forms of collaboration among participants including a “lounge” for discussing
inquiry-related issues and a “collaboratory” for joint lesson-planning.
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TOWARD THE FUTURE

While a focus on the affordances of video is an important step toward making
effective use of video in teacher education, many questions remain. First, in
the previous section, I described several programs that take advantage of the
affordances of video. Yet it is not clear how a teacher, administrator, or teacher ed-
ucator would go about choosing among these programs or the many others that are
available. Practical issues such as time and technology constraints certainly play
a role, but in addition, various dimensions of video-based programs may also be
useful to consider.

For example, one dimension concerns whether the video that is viewed is from
the participants’ own classroom or from a library of video excerpts provided by a
given program. Both approaches have value. Analyzing one’s own teaching takes
particular advantage of the permanence of video, allowing a teacher to view a
lesson from his or her own classroom from the perspective of an observer. This
can provide important opportunities to learn more about the ways in which one
teaches and about the learning of one’s own students. (e.g. What kinds of questions
do I generally ask in class? What do my students understand about fractions?)
Yet at the same time, viewing oneself on video, particularly with peers, can be a
disconcerting experience. Teachers may feel uncomfortable when asked to explain
their actions and may interpret questions that arise as criticisms of their teaching.
Viewing video exclusively from unknown teachers’ classrooms may provide a
safer environment in which to explore teaching and learning. In fact, such an
approach can be particularly useful in order to gain a vision of what is possible
and of practices that differ from one’s own. Still, unless sufficient contextual
information is provided, the nature of the analysis that takes place may be limited.

A second dimension to consider has to do with the structure provided by a given
program. Earlier I discussed the idea that different programs can provide varying
degrees of structure for the user. Here I want to emphasize that the natureof the
structure also varies. For example, while some programs provide a well-defined
task for the user, others allow the user to identify the task to be completed. In addi-
tion, one program may guide the user to view video excerpts in a particular order. In
contrast, a second may offer unlimited access to all of video. More or less structure
can also be provided in terms of the user’s ability to manipulate the video provided;
a program may or may not provide tools that the user can use to edit the video.

There is no single right answer as to what kinds and amount of structure are
best. For instance, an argument could be made that greater structure in terms of
task selection is likely to be useful for novice teachers. Determining one’s own
focus for investigation might be better suited to experienced teachers, particularly
those who have already acquired reflective capabilities. But counter-arguments are
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possible. A well-structured task might be required in order to prompt experienced
teachers to view teaching and learning in new ways. Similar arguments, both
pro and con, can be made concerning the amount of video access and editing
capabilities provided by a given program.

Questions and challenges also remain for researchers. First as stated earlier, more
empirical research is needed to examine teacher learning in the context of video-
based teacher education and professional development. In particular, efforts should
be made to characterize bothwhatteachers learn as they engage with video andhow
this learning takes place. In addition, researchers should consider combining their
efforts in order to create a video archive – a shared database of classroom video,
that would be available to teachers, teacher educators, as well as researchers. Such a
database could not only document different teaching styles and contexts, but could
also record the different kinds of analyses that teachers produce about classroom
video. Along the same lines, researchers should work towards the creation of new
analytic tools designed specifically to support teachers in explorations of video.
Such tools could do much to put the affordances of video in the hands of teachers.

Video has achieved a valued position in teacher education. Ever since its
introduction in the early 1960s, video was seen as an exciting innovation with
great potential. Across the years a number of different programs incorporating
video have been popular. In general, these programs reflected whatever vision
of teaching and teacher education was accepted at the time. Moreover, they were
designed to do this. Thus, rather than exploit the particular capabilities of video,
video was seen as a context through which researchers and teacher educators could
embed different activities. In contrast, in this chapter I argue that we must consider
the unique affordances that video has to offer teacher education. Video preserves
classroom practice in a rich context, it can be catalogued and combined with
other data in formats that allow powerful investigations of teaching and learning,
and it invites teachers to develop expertise in new kinds of practices. As video
technology continues to improve and expand, we must explore new ways of using
this technology that take into account the affordances of this valuable medium.

NOTES

1. Many systems today are described using the term multimediainstead of hypermedia.
Technically multimedia simply refers to a system in which multiple media are present. In
contrast, in a hypermedia program the elements are linked together.

2. A similar argument can be made with respect to live classroom observations in that
the experience of any particular observer provides a biased view of a classroom. Here,
however, I simply wish to emphasize that a videotape of a classroom should not necessarily
be viewed as an objective record of what took place in the classroom.
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2. QUALITY VISIONS AND FOCUSED
IMAGINATION

Traci Bliss and Anne Reynolds

ABSTRACT

Docucases, a video curriculum for teacher education, combine carefully
crafted documentaries of National Board Certified Teachers with the familiar
structure of case teaching in order to make abstract concepts more concrete.
In this chapter, we discuss the development of docucases, describe how
they are currently being used in teacher education, and share evaluation
data, which suggest that docucases increase teacher education students’
comprehension of INTASC standards and contribute to their enculturation
into the world of quality teaching. We conclude with a discussion of how
docucases help students create visions of themselves as teachers.

INTRODUCTION

Though the story we tell focuses on how video images of the possible help to shape
the ethos and professional visions of teachers just beginning their preparation,
it must begin with an understanding of the centrality of Interstate New Teacher
Assessment and Support Consortium standards in establishing a foundational
framework for integrating theory with contemporary practice (INTASC, 1992).
During the last decade, performance standards have become the guiding principles
in graduate and undergraduate teacher education programs. This focus is supported
by the National Council for Accreditation of Teacher Education, theNational
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Commission on Teaching and America’s Future (1996), and theNational Board
for Professional Teaching Standards (1989). While standards provide lampposts
along the path to accomplished teaching, they often remain “inert ideas” that
are “merely received into the mind without being utilized, or tested, or thrown
into fresh combinations” (Whitehead, 1929, p. 13). For example, prospective
teachers may read and discuss the importance of using students’ prior knowledge
to support their acquisition of new knowledge, but until this essential aspect of
planning is connected with actual practice, the concept remains an abstraction.

In this chapter, we discuss a video curriculum for teacher education, called
docucases. Docucases combine carefully crafted documentary videos of National
Board Certified Teachers with the familiar structure of case teaching in order to
make abstract concepts more concrete. We explain the theoretical and practical
aspects of creating docucases and briefly describe how they are used in a
foundations course. We then share evaluation data, which suggest that docucases
increase teacher education students’ comprehension of INTASC standards and
contribute to their enculturation into the world of quality teaching. We conclude
with a discussion of how docucases help students develop well-grounded visions
of their purposes as teachers.

ACTS OF VISION

[V]isual forms are not discursive: they do not present their constituents successively, but si-
multaneously, so the relations determining a visual structure are grasped in one act of vision
(Langer, 1979, p. 93).

The docucase process emerged as a curricular response to program evaluation
results at my (Traci’s) institution, Idaho State University. Repeatedly, students had
voiced dissatisfaction with our philosophy of education survey course, claiming
it was an extraneous hurdle inconsequential to their present and future goals as
teachers. AsShulman points out (1998, p. 517),

theories are extraordinarily powerful. . . but they are also frequently so remote from the particu-
lar conditions of professional practice that the novice professional-in-training rarely appreciates
their contributions.

Strongly committed to the centrality of theory, my colleagues refused to abandon
the philosophical foundations of pedagogy. Rather, they decided to reconstruct
the course as a dynamic, inspiring curriculum, grounded in practice, and renamed
Inquiry, Thinking, and Knowing (ITK). The core curriculum committee for restruc-
turing teacher education assigned me the leadership role of redesigning the course.
Unanimous faculty support for ITK, combined with a multi-year foundation grant,
provided a mandate for meaningful change.
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Though case teaching had been widely used in schools of law, medicine,
business, and public administration for many years (Lynn, 1999), it did not enjoy
widespread popularity in education until the 1990s (Darling-Hammond & Snyder,
2000; Shulman & Colbert, 1989; Sykes & Bird, 1992; Zeichner, 1999). During this
period, I began using written cases in my own teacher education classes (Bliss &
Mazur, 1997, 1998, 2002;Bliss, Mazur & Buzzard, 2000). However, while written
cases provide rich, linear descriptions of classroom life and opportunities for in-
depth problem solving, they have limited capacity to simultaneously show teacher
actions and student responses. To address this shortcoming, I turned to video and
the concept of “docucases,” confident of their potential to provide a sequential,
yet holistic, experience of teaching and learning (Putnam & Borko, 2000).

Melding theories from educational psychology, philosophy of education, aes-
thetics, and visual anthropology, I created the process for developing docucases.
The development is grounded in a theoretical and practical model comprising
three complementary characteristics: authenticity, aesthetics, and accessibility. We
argue that these three characteristics are critical dimensions for the construction
of teacher education video. Our argument is supported by findings from an
evaluation of the effects of docucases, discussed later in the chapter.

Authenticity

The concept of authenticity emerges from the application of theories of situated
cognition to teacher education (Putnam & Borko, 2000;Resnick, Pontecorvo, Saljo
& Burge, 1997). According to such theories, learning cannot be separated from
the context in which it takes place. Prospective teachers need authentic situations
that require them to engage in the kinds of thinking and problem solving that more
experienced teachers use. Authenticity in the creation of docucases means paying
attention to components that create meaningful contexts for learning.

Explicit Focus
Situating myself more or less as a video ethnographer, I anchored the filming and
editing work in a “prior commitment” (Wolcott, 1980, p. 57) to what was most
important: representing how K-12 teachers effectively promote students’ thinking
within a context of standards-based teaching. This focus emerged from a class
I had taught the previous year to support teachers preparing for National Board
Certification. In the class, I provided each of the graduate students with feedback
on their portfolio entries and observed them in their classrooms. The year-long
immersion into the world of nine teachers yielded a clear theme: each teacher
effectively engaged students in higher-level thinking, albeit to varying degrees. A
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right fit emerged between this theme and the goals of the Inquiry, Thinking, and
Knowing course.

Quality Teaching
Deciding to use teachers who had achieved National Board Certification repre-
sented a commitment to the observational learning criterion of a role model with
“high status, high competence, and expertise” (Gage & Berliner, 1998, p. 237).
Achieving National Board Certification meant that the docucase teachers had
demonstrated a high level of understanding about the deep and complex structure
of teaching and learning rather than a proficiency in one particular orientation,
such as constructivism or direct instruction. Their openness to a public audience
and the scrutiny of their practice emanated from a collective desire to promote the
community of learners concept envisioned by the National Board (Bliss, 2001;
NBPTS, 1989).

Quality teaching also included a commitment to the representation of teaching
along a continuum of experience. I chose NBCTs whose experience ranged from 4
to 23 years, reasoning that if all the featured teachers had been teaching 15 or more
years they might seem too distant to the novice. The resulting docucases illuminate
a believable progression from creative apprentice to seasoned expert. Our evalu-
ation of the use of docucases in teacher education (discussed later in the chapter)
reveals the strong connections students made with the teachers in the videos
(Reynolds, 2001). We did not, however, study the relationships between the years
of teaching experience of the role models and the depth of students’ identification
with them. Given the importance of close identification between role models
and observers for the development of self-efficacy (e.g.Bandura, 1977; Schunk,
1987), such studies would be highly beneficial to guide the future development
and use of docucases in teacher education and professional development.

In the public arena, holding fast to quality teaching proved to be a good
choice. Each of the eight docucases (four elementary and four secondary)
underwent extensive review by juries composed of both educators and members
of other professions. The docucases of the two most experienced teachers and the
fourth year teacher received prominent awards. Two videos received New York
International Film Festival Awards, two received National Communicator Awards
of Distinction, and two received “honorable mention” Communicator Awards.

Unstaged Truthfulness
Before filming, I thoroughly discussed the planned lesson with the featured teacher
to ensure that I understood his or her goals and sequence of activities. Each agreed to
no script, no rehearsing, and no retakes; consequently, whatever actually occurred
on the days of filming would compose, in edited form, the docucase. I knew from the
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outset that the “no retakes” component, while lending authenticity, might involve
the consequence of capturing some less than perfect teaching moments that could
provoke criticism of teachers in general and NBCTs in particular. Thus, on filming
days, it was not surprising that NBCTs varied in their effectiveness to promote
depth of thought among their students. However, during the editing process none
of the teachers suggested that less than perfect moments be removed, and such
instances frequently appear on the final videos. For example, in one docucase an
English teacher mistakenly uses “principle” instead of “principal” in a power-point
presentation.

Ultimately, my choice to allow no retakes rested in my belief that novices
deserve a true experience of exemplary teachers. Now that docucases have been
used with several hundred students in ITK course sections taught by different
professors, their authenticity shows its enduring value. Novices consistently ap-
preciate the unvarnished experiences of accomplished teachers. The vast range in
experience among the NBCTs on video supplies prospective teachers with images
of the possible (Shulman & Sykes, 1983) that are realistic at different stages of a
lifelong career.

Simultaneity
A single camera, with its narrow focus, is limited in its capacity to capture the
depth of social interactions; it can only record part of the relationship (Heider,
1976, p. 56). Thus, during each filming, one videographer focused solely on the
teacher, while a second, at my direction, moved among the students. Capturing both
the teacher and students produced a final video that showed students’ immediate
responses (or lack thereof) to the teacher’s action, thereby creating a simultaneity
that helps sustain the viewer’s engagement and provides opportunities to consider
the meaning of the situation. We worked to mitigate the distracting effects of the
camcorders in the classroom by providing students ample time to get to know the
crew and to practice not looking at the cameras.

Whole Action
In editing the footage, the goal was to condense lessons into 22–25 minute
videos and to retain the “whole action.” The concept of “whole action” pervades
ethnographic film (Heider, 1976) and, in the case of education, means that each
docucase effectively captures the beginning, peaks, and end of a complete lesson.
The length allows the videos to be used with multiple audiences: a 75-minute
teacher education class, one-hour mentoring session, or longer professional
development context. Five of the eight lessons generated at least 12 hours of raw
footage each (six hours from each camera). Thus, whole-action editing presented
a daunting task, made possible by a full-time professional editor who worked
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from my editing shot lists and the continuous after-hours use of my institution’s
state-of-the-art digital editing bay.

Distillation
Distilling each lesson to its essence involved the most challenging, labor-intensive
work. Georgia O’Keefe, whose art conveys realistic essence, described such a
process this way: “[I]t is only by selection, by elimination, by emphasis that we
get to the real meaning of things” (Benke, 2000, p. 38). The process for getting to
the “real meaning” of a lesson consisted of editing, field-testing, and then re-editing
to combine the footage from both of the camcorders into one fluid, authentic, and
highly condensed narrative. The first step consisted of eliminating any downtime
and non-essential procedural aspects of the teaching. The second step involved
choosing the “peaks of the lesson,” with an eye to the explicit focus described
earlier. In a few of the videos we arrived at the core by the seventh editing; others
required twice that number. I felt we had achieved the “real meaning” of the
teaching when my perceptions and those of the field test team coincided.

The field-test team, balancing elementary and secondary teaching areas,
consisted of two high performing student teachers and two NBCTs who were
trained assessors for the National Board. First, each team member independently
reviewed the videos and answered three questions:

(1) To what degree is the sequence and content of the lesson clear and easily
understood?

(2) To what extent is the lesson narrative believable and professionally relevant?
(3) How well does the teaching illuminate one of the designated teaching

domains (planning, instruction, classroom environment, or professional
responsibilities)?

Next, the group discussed the extent to which they were collectively engrossed
by what they experienced in the videos; that is, were the resulting docucases
quality visions? Less structured but equally important feedback came from my
ITK students’ spontaneous reactions to nearly final drafts of the docucases.

Throughout the editing process I consulted with each featured teacher, espe-
cially about my analysis of what constituted “peaks” in the lesson. The teachers
chose different levels of involvement but before the final draft of a docucase,
each thoroughly reviewed his or her video for accuracy and authenticity and
to determine if the essence of the teaching had been conveyed. No docucase
could be finalized until the featured teacher officially signed off – a procedure
occasionally resulting in additional editing. In one instance, a teacher spent
eight hours collaborating with us in the edit bay to ensure that the conceptual
complexity of her lesson remained intact, given the limited video running time.
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Mutual Trust
The candid relationships I developed with the teachers during their year as
NBPTS candidates proved advantageous during filming. I frequently heard the
production crew remark on the ease with which the teachers moved and spoke
in front of the cameras. Our familiarity and frequent joking also set the tone for
the students, who quickly appeared to forget the cameras were present. Also, a
number of production challenges, intensified by the no retakes rule, were resolved
because our mutual trust reinforced a determination to succeed. In one instance,
the electrical requirements of the video and sound equipment short-circuited the
classroom power system, causing a total blackout. The ensuing chaos so delighted
the middle school students that the challenge of recreating order depended on the
good humor previously established between the teacher and me.

Aesthetics

The second component of the docucase model, aesthetics, plays an important role
in stimulating new insights about teaching by paving the way for novices to begin
to examine and interpret things directly (Nehamas, 2002, p. 62). According to
Noddings and Shore (1984):

Photographs, films, and the like serve not merely as decorative and illustrative supplements to
written factual lessons but are the focus of a process to awaken the inner eye: This reallyhap-
pened. How would I feel and act in such a situation? The purpose of intuitive arrangements. . . is
to come to grips with material that by its very nature is affect laden; it is to understand, by feeling
ourselves, what people may actually have felt and how what they felt influenced how they acted
(p. 27).

Through the intuitive connection, or “felt experience” (Eisner, 1994, p. 55),
prospective teachers begin to understand abstract standards in terms of actual
practice. AsMacDougall (1998)points out, “Films create a new reality in which
the viewer plays a central role, or at least is invited to do so” (p. 71). A viewer’s
direct interpretation of a teaching/learning environment captured on video is in-
tensified when there has been a deliberate “organization for visual effectiveness”
(Feldman, 1981). The array of technical components described below enables such
an organization.

Dual Camcorders
A component of the filming discussed in the authenticity section – the use of two
camcorders, each positioned differently – merits revisiting from an aesthetic per-
spective. The difference between one camcorder and two is analogous to the depth
perception attainable through three-dimensional art, which was introduced during
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the Renaissance. This breakthrough provided a sense of connection and intimacy
not possible with the two-dimensional representations of earlier European artists.
“There are values and meanings that can be expressed only by immediately visible
and audible qualities,” wroteDewey (1934, pp. 73–74). Using dual camcorders
allows qualities embedded in teacher and student gestures, configurations, and
subtle movements, as well as verbal and non-verbal exchanges, to be captured
more seamlessly. Such qualities intensify the docucase viewer’s experience and
the docucase’s affective value.

Digital Video
We used the highest quality digital video equipment available at the time to ensure
the vivid color and dramatic contrast that comes from good resolution. Digital
meant easier editing and the ability to insert annotations directly onto the film.
Moreover, it afforded the option of reproducing the videos in a DVD format for
maximum non-linear access.

Cinéma Vérité
Cinéma vérité, or “camera truth,” is used to describe documentaries that strive
for immediacy, spontaneity, and authenticity (Konisberg, 1997, p. 57). As used in
visual anthropology, this form of documentary often includes interviews with those
being filmed as a way to clarify or illuminate meaning (Ruby, 2000, p. 13). While
the goal for each product involved immediacy, spontaneity, and authenticity, we
also included the “on the spot interview” technique in five of the eight docucases.
This enabled the teacher to briefly explain the reasoning for a critical teaching
choice when it was not already apparent. In the three other videos, teacher reasoning
was obvious without the interview.

Professional Narration
A professional narrator introduced each video and provided a voice over when-
ever an explicit connection needed to be made between the lesson components.
The narrator worked from scripts and rehearsed several times before the actual
recording.

Music
Though not an imperative in the creation of documentaries, we included different
background music in each docucase to increase the viewer’s enjoyment.

Wardrobe
We gave the featured teachers a dress code for day of the filming, including discour-
aged items such as jewelry that would interfere with the sound quality. Teachers
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wore bright colors and styles consistent with clothes they normally wear. While
seemingly insignificant, if left unattended, wardrobe may distract from the vi-
sual effectiveness. For example, a teacher’s black outfit can create an exaggerated
feeling of darkness, an effect of the digital medium.

Production Crew Expertise
A professional production team with a dynamic mix of skills contributed to the
creation of high quality digital video. The team members consisted of a professional
videographer, an experienced junior videographer with a background in education,
a professional digital editor with an extensive background in design, and two
production assistants who were graduate students in education. I assumed the role
of director/producer, drawing on my undergraduate degree in art history, experience
writing teacher education case books, and a long-time avocation of the study of
film. While I used an expert in sound engineering throughout the editing process, in
retrospect, a sound engineer should have been involved from the outset to achieve
maximum sound quality.

Accessibility

In the world of ethnography,Geertz (1973, p. 34)suggests the importance of
seeking complexity and ordering it. Videos that show the complexity of classroom
life need to include a tool for ordering the information. The third characteristic
of docucases is what makes the standards-based teaching practices accessible to
viewers in a comprehensible way.

Annotations
The “whole action” approach (i.e. a distillation of the whole lesson, condensed to
include the beginning, middle, and end) makes quality visions easily accessible.
To promote accurate and relevant learning, however, those new to the profession
require specific assistance in focusing their attention.Bandura (1977)writes,

Observers who code modeled activities into either words, concise labels, or vivid imagery learn
and retain behavior better than those who simply observe or are mentally preoccupied with
other matters while watching (p. 26).

At strategic points on the docucase, the viewer sees annotations, which highlight
standards in action. Support for this technique is derived from research on the
value of dual coding for enhanced understanding (Meichenbaum, 1977; Paivio,
1971, 1986; Rosenthal & Zimmerman, 1978). Graphical “pop-ups” provide the
teacher candidate with a 10–12 word summary of the relevant teaching practice
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at exactly the same time as it happens on the screen. For ease of use, the pop-ups
describe an observed practice that corresponds with one of the Pathwise™ teach-
ing domains, which consolidate the INTASC standards into four areas: planning,
instruction, classroom environment, and professional responsibilities (Danielson,
1996). For example, in “Engaged Problem Solving,” a documentary focused on
planning, a fifth grade teacher involves students in learning the math concepts
of area and perimeter. At one point the teacher emphasizes the importance of
using scale drawings, a skill students previously learned in social studies. Dur-
ing this video segment, the first pop-up states, “Todd provides various ways for
students to synthesize and apply their understanding.” The concluding pop-up in
this segment states, “Students must explain their comprehension of the concept
of scale.”

Though we describe three characteristics – authenticity, aesthetics, and
accessibility – as distinct features of docucases, there is a vital synergy among
them. Authentic elements provide students with images of what is possible for
contemporary teachers at different career stages. Aesthetic elements enhance
students’ affective and intuitive responses to the teaching/learning on the screen.
Accessibility helps students bridge what they know and what they do not know
or misunderstand. Together, the three characteristics make direct interpretation
possible; they set the stage for students’ intuitive and analytical understanding of
how abstract standards come to life.

Teaching with Docucases

Annotated docucases are not intended as an isolated curriculum in the promotion
of students’ understanding of standards. Like written cases, they must be used
within appropriate pedagogy. Faculty members at Idaho State University use the
videos as the central feature of well-scaffolded experiences throughout the ITK
course. Our commitment to using the curriculum very early in the program reflects
some ofDaloz’s (1999)ideas about mentoring:

Stories. . . are the form by which we make meaning of our lives. A good story transforms our
vision of the possible and provides us with a map for the journey ahead (p. 23).

Before using a docucase, the professor prepares students for the pedagogy to be
observed by assigning independent readings with relevant theory and a correspond-
ing handout detailing aspects of the appropriate teaching domain. While students
are responsible for all five aspects, we narrow the field to make the observation
experience manageable. In class, students work in groups, each group responsible
for an assigned aspect of the domain. For example, in the Planning domain, one
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group is responsible for “meaning and depth of content,” while another focuses on
“assessment.”

After discussing with the professor their understandings of the relationship
between theory and standards, students collectively watch a documentary video
of a National Board Certified Teacher (NBCT). The docucases include brief
annotations to focus students’ attention on specific standards-based actions.
After the video, each group discusses their insights and analyzes what they
have observed for their assigned aspect of the domain. Using the cooperative
learning expert technique, each group shares its understandings with the class.
Students then participate in a whole class discussion that draws on relevant course
theories. This discussion can be enhanced through questions in the accompanying
guidebook,Accomplished Teaching: A guide for discussion leadership(Bliss,
Colton, Brimacomb, Floyd & Ward, 2001).

We describe only one of several ways in which the docucases might be used.
Whatever the pedagogy, it should focus on the vivid connection of theory with
practice, illuminated through collaborative analysis. Such a process makes the
theory not only relevant but intellectually manageable and addresses two of the
attributes characteristic of professionals (Shulman, 1998, p. 516): “the need for
learning from experience as theory and practice interact” and “a professional
community to monitor quality and aggregate knowledge.” When students analyze
visions of the possible, the process clarifies their hazy conceptions, enabling them
to begin constructing new visions of and for themselves. Their growing clarity is
enhanced with detailed reflective analyses written by the NBCTs. The guide for
discussion leadership (Bliss, Colton, Brimacomb, Floyd & Ward, 2001) includes
descriptions by the teachers of what worked especially well in their lessons and
thoughtful reasoning for why they will make certain improvements in the future.
These insightful pieces demonstrate that quality teaching embodies a continuous
process of “wholeheartedness, responsibility, and open-mindedness” (Dewey,
1933/1998, p. 29). Just as the NBCTs produced their reflections after thoughtful
analysis of the lesson, novices study the appropriate reflective piece and share
their new insights after analyzing the video during class discussion. Subsequently,
when they read and discuss Dewey’s theory of reflective practice near the end of
the ITK course, they have already had first-hand experience with the reflective
process as modeled by teachers whose classrooms are familiar. Considered as
a whole, each of the beginning teacher’s experiences with the real world of
standards contributes to his/her gradual enculturation. Although designed for the
ITK course that occurs early in the program, docucases can offer meaningful
learning opportunities at various stages of preparation. The ISU faculty is
currently exploring these; meanwhile, several Idaho school districts now use the
docucases as an essential component in their new teacher induction programs.
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Novices often enter teacher education with meager or misguided information
about what a key teaching concept represents. Merely seeing good teachers
in action without understanding the observations may confirm misconceptions
rather than dispel them. The extent to which docucases foster the conceptual
understanding for which they were created is the topic to which we now turn.

HOW THE DOCUCASE PROCESS CONTRIBUTES
TO TEACHER LEARNING

An informal analysis of surveys given to 126 students in multiple sections of
the ITK course suggested that the docucase process enriches reflective practice
and heightens novice teachers’ understanding of and appreciation for teaching
standards (Bliss, 2001). These findings, along with the charge that claims for the
value of cases in teacher education are largely unsubstantiated (Merseth, 1996),
spurred us to conduct a rigorous evaluation of the docucase process (Reynolds,
2002). Our evaluation focused on three questions:

(1) Do teaching standards become more accessible through the docucase process?
(2) How does the docucase process affect students’ comprehension of specific

INTASC standards and the meaning they assign to them?
(3) What value do the novice teachers give to the docucase process in terms of its

contribution to their own enculturation into the world of quality teaching?

The study’s participants (n= 34) were undergraduates enrolled in two sections of
the ITK course at Idaho State University, the first course required after admission
to the teacher education program. The same professor, trained in the docucase
process, taught both sections. Most of the participants were female (74%), aged
21–25 (53%), and prospective middle or high school teachers (62%). In addition
to having taken two prerequisite courses before admission into teacher education
(one about families and culture, the other about basic concepts in education), most
of the students (97%) had experiences, such as working as a teacher’s aide or
having children of their own, that they believed contributed to their preparation for
teaching. None of the students had participated in any student teaching experiences.

I (Anne) collected three types of survey data for the study: background
information (e.g. reasons for becoming a teacher, exemplary teachers they had
known), docucase reflections (e.g. key aspects of content, confidence levels
regarding knowledge of content), and end of class evaluations (e.g. value of
the docucases for their learning, aspects of the class they liked best and least).
I also collected scores from a mid-term examination to identify how well the
students had retained the information they were learning. I analyzed the data
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using qualitative methodology (comment analysis and descriptive statistics). The
research report details the data collection and analysis (Reynolds, 2002).

Making Teaching Standards More Accessible

On the background survey, 91% of the participants said they preferred viewing a
video to reading a written case. Participants’ reasons reflected three main ideas.
First,video enables viewers to gain a richer understanding of the case by engaging
their senses and emotions. “Videos cause high emotions for me,” said one student.
“They are usually more compact and leave me thinking about all the possibilities.”
Second, unlike written material that invokes a reader’s imagination,video keeps a
viewer from imagining what is not warranted. A student wrote,

It would be helpful for me toseewhat someone is doing, so that I can form an opinion. If I am
reading the situation, I may imagine a different scenario than what actually occurred.

Third, video allows a viewer to see subtle communication and body language
between teacher and student. “It’s easier for me to learn by example,” said one
student, “Specifically, an example of a live person rather than a written description.
I think your mind catches more of the subtle communication going on in a video.”
The small number of students who did not register video as a preferred mode of
presentation found written cases more educational because they could re-read to
“catch every detail.” While students were encouraged to check out any of the videos
for viewing outside of class, students only used this option when they had missed
class. Given that most of the students in the study preferred visual representations
of teaching over written cases, it was not surprising to find that on the end of
class evaluation (distinct from regular course evaluations), 83% of the students
mentioned the docucase process as the part of the class they liked best. No one
listed the docucase process as his/her least favorite aspect of the class.

An analysis of the docucase reflection surveys shows a similar pattern. Students
valued the video portions of the docucase process for theircapacity to show good
teaching and the resulting student learning in a natural setting. A student wrote
on the Planning survey,

This video was extremely valuable in that the teachermodeledall of . . . the finer points of a
well-planned lesson. The ‘pop-up’ comments add to the clarification of what was being modeled.

Students also valued the ensuing class discussion in the docucase process for
providing a forum in which they could express their ideas, hear others’ ideas, and
connect the two. For example, on the Classroom Environment survey a student
commented,
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The discussion helped me articulate what I understood and find the weak spots in my under-
standing. It also helped strengthen those weaknesses.

Increasing Students’ Comprehension of Teaching Standards

Though the popularity of the docucase process was not surprising, the degree
to which students felt it contributed to their understanding of teaching standards
was unexpected and a finding that underscores the value of the process for use
in teacher education. Before embarking on the docucase process, I surveyed the
students to determine their level of confidence regarding their understanding of
the concepts. After going through the docucase process, I asked students again to
rate their level of confidence. Confidence levels alone do not reveal much about
growth in students’ understanding, but in conjunction with other measures, which
are described later in this section, they contribute to a holistic picture of students’
knowledge growth. AsFig. 1 indicates, student confidence levels rose after the
experience. Most notable was the move from 88% of the students feeling “not at
all confident” or “somewhat confident” before the Planning exercise to 79% feeling
“confident” or “very confident” afterwards. Similarly, shown inFig. 2, 80% of the
students felt “not at all confident” or “somewhat confident” prior to the Classroom
Environment experience versus 93% who felt “confident” or “very confident” after
the experience.

Fig. 1. Students’ Confidence Ratings for Planning Effective Instruction: Pre and Post
Docucase.
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Fig. 2. Students’ Confidence Ratings for Creating a Classroom Learning Environment:
Pre and Post Docucase.

More telling than the change in confidence levels was the change in the numbers
of students who were able to list key aspects of each of the concepts before and
after the docucase process.1 The findings inFigs. 3 and 4suggest that the process
increased students’ familiarity with key aspects of the concepts.

Most remarkable is a finding made serendipitously through an administrative
error. Students in Class A did not receive the Key Aspects of Planning handout
prior to the docucase experience.Figure 5shows the dramatic increase in per-
centages of students who were able to identify the key aspects after the process.
Most impressive was the increase from 0% (pre-process) to 65% (post-process)
of students who correctly identified “coherence and integration” as a key aspect
of planning.

Figures 1–5provide evidence of the efficacy of the docucase process to increase
students’ confidence in their understanding of selected teaching standards and
students’ ability to identify key concepts of the standards. Findings reveal,
however, that the process prompted students to move beyond mere identification
to a deeper understanding of both the concepts and how teaching affects student
engagement and productivity.

Over 90% of the students (91% Planning; 97% Classroom Environment)
reported that the docucase processdeepened their understanding of important
teaching concepts. The process offered a well-organized cognitive framework
for analyzing the concepts and for appreciating the interdependence of the
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Fig. 3. Percentages of Students who Correctly Identified Key Aspects of Planning Effective
Instruction: Pre and Post Docucase.

Fig. 4. Percentages of Students who Correctly Identified Key Aspects of Creating a
Classroom Learning Environment: Pre and Post Docucase.
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Fig. 5. Percentages of Students in Class A who Correctly Identified Key Aspects of
Planning Effective Instruction: Pre and Post Docucase.

concepts in teaching. For example, a student wrote on the Classroom Environment
survey:

I saw the teacher integrating culture, opportunities to learn, interactions, and classroom orga-
nization into her curriculum. . . . She did this by getting her students involved, moving from
place to place. . . making each student feel they contributed a great deal to the class, and much
more. The discussion helped me understand how the teacher used the four aspects for classroom
environment.

Furthermore, the docucase process gave novices a feel for the effort needed to do
the teaching tasks well. A student noted on the Planning survey,

I realized how much work and resources must be put together in order to have a successful
lesson. Falling short on any of the criteria from the handout of key aspects of planning would
default the whole lesson plan and the students would not gain the knowledge.

The docucase process alsodeepened students’ understanding of the connection
between the concepts and student engagement and/or productivity. Ninety-one
percent of the students made comments regarding growth in their understanding of
student engagement as a result of the Planning docucase, while 67% made similar
comments regarding the Classroom Environment docucase. Novices mentioned
gaining insights about the connections between well-organized lessons and
student engagement, about the importance of teacher enthusiasm and manner, and
about ways to motivate students through teacher reinforcement, make students
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active participants in the lesson, create an environment where students could learn
from each other, and connect subject matter to students’ lives. For example, on
the Planning survey one novice wrote,

The students participated fully in the lesson. The planning was very systematic and focused.
Yet the students were able to explore the issues, make personal decisions, and share their
information with others. I really liked the ownership aspect.

On the Classroom Environment survey, a student said, “It helped me realize [that]
to have a high degree of learning, involvement and excitement of students is
vitally important.”

On the end of class evaluation, students rated the degree to which various class
activities contributed to their understanding of the ideas and concepts taught. The
majority of students gave “high degree” ratings to both the videos (79%) and the
corresponding class discussions (93%); the remaining students gave “moderate
degree” ratings to both elements of the docucase process. Other activities (lectures,
class discussions not directly related to the videos, philosophy paper, and analyses
of written cases) had “high degree” ratings of 62% or less.

Results from an informal assessment of the growth of students’ knowledge,
conducted after the formal evaluation had ended, concurred with the findings
described above. Traci and a colleague gave their students (45 students in three
sections of ITK) a short questionnaire before and after the docucase process was
used to teach about the concept of prior knowledge. Results showed that 78% of
the students grew in their familiarity with the concept. The findings were similar
across both professors’ classes.

While our research underscores the intrinsic appeal of the docucase process and
its effects on short-term knowledge acquisition, we are uncertain about the effects
of the docucase process on student learning over time. For example, during the
formal evaluation, the professor included on the mid-term examination a surprise
question that asked students to identify two key aspects of planning. Sixty-nine per-
cent of the students were able to recall two of the key aspects of planning; 21% were
able to name one key aspect; and 10% were unable to list any key aspects. These per-
centages are lower than one might hope, but they indicate that most of the students
had retained at least some information about planning effective instruction. Further
studies of the effects of the docucase process on student learning are needed.

Furthering the Enculturation Process into the World of Quality Teaching

Students’ responses to questions on the background survey suggest that encultur-
ation into the world of teaching began for most students during their first school



Quality Visions and Focused Imagination 47

experience; even earlier for those whose parents were teachers. The docucase
process, by providing an engaging and systematic way of analyzing teaching,
furthered the enculturation process. On the Classroom Environment survey, the
process was shown to contribute to their understanding of learning to teach at a
“high degree” for 67% of students, a “moderate degree” for 30% of students, and a
“low degree” for 3% of students. On the same survey, a student wrote, “Providing
such exciting examples like this show the possibilities in a classroom. It’s also
reassuring to know that the ability to be so effective comes with experience and
having the ability to reflect, reassess, and improve!” Another student’s comment
embraces a central concept inDewey’s (1938)philosophy of education:

I learned teaching is not an imposing from above, although imposing is easy and does not
require patience as much as having students think. Having students think requires a lot of
things of the teacher, such as well-planned questions, resources to lead the students to think,
good communication skills, a clear purpose, patience, and so on.

Although students had not yet had field experiences of actual teaching they
were already applying their knowledge to future practice. On each survey, more
than half of the students made comments to this effect. Said one student on the
Classroom Environment survey, “Watching the video gave me concrete examples.
It also showed me things I would like to do in my classroom.” On the Planning
survey, a student wrote:

I believe that the video provided an opportunity to visualize the role planning plays in teaching.
By watching a successful and effective teacher implement the areas of planning, I was able to
more fully understand how to make planning an effective instrument in my teaching. I truly
believe that without this visual opportunity, my skills would be drastically diminished.

Eager to understand more about how the docucase process affected learning, Traci
organized a focus group to explore students’ responses more deeply. She and her
students met at the end of the semester, after grade posting, when students could
share informally. Nine students participated in a two-hour session in which they
revisited two videos and shared their reactions. The students talked about how the
videos made them feel. Initially, the students said they felt energized about teach-
ing, wanted to make a difference in students’ learning, and enjoyed the opportunity
to hear each other respond to the videos during the course. As Traci probed the
topic further, the discussion turned almost entirely to the teacher/student interac-
tions seen in the video of the truly expert teacher, Linda Selvig, a science teacher
currently serving as an Einstein Fellow at the National Science Foundation.

“Why are these interactions important to you?” Traci asked. The students’
(Ss) comments communicated a shared experience of professional identification,
of connectedness with deeply worthwhile ideals, and of an ethos bigger than
themselves. For example, one conversation went something like this:
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S1: “The interactions between the students and teacher were so seamless – it’s daunting but
seeing how it all fits together makes me think someday I can be like that.”

S2: “She makes it look so easy but for students to be that interested and involved requires
real depth of content on her part – it’s intimidating!”

S3: “Yes it is, but we are just beginning the process, she has been at it for 20 years.”
S4: “Right, we know how to be life-long learners. It’s not going to happen our first or second

year, but it will happen – that’s why we’re here.”
S5: “It makes me feel nervous and excited at the same time but overall it’s inspiring because

it gives us an end in view, to use Dewey’s term.”

The students’ honest identification of a tension between the inspirational and the
daunting suggests an optimistic realism they might not otherwise experience in
their professional preparation.

FOCUSED IMAGINATION

As our formal and informal evaluations suggest, authenticity, aesthetics, and
accessibility offer valuable criteria for the development and use of video in
teacher education. The students in our studies valued the video docucases for their
authenticity – their capacity to show teaching and learning in natural settings.
Aesthetic and accessibility elements built into the docucases stimulated students’
senses and emotions, kept them focused on what was important, and allowed them
to see subtle communication and body language of both teacher and students.
Like picture books to emergent readers, the docucases presented a visual text for
pre-service teachers, which facilitated their meaning making.

Smagorinsky (2001)argues that the meaning of a text resides not in the text
itself, but in a “transactional zone” where the reader engages with the text.
Readers draw upon their past experiences as well as the environment in which
they encounter the text to construct new “texts” which become the “meaning” of
the text in question. The teacher education students’ comments suggest that this
is what happened when they analyzed docucases. Like readers of written text, the
students drew upon their own experiences in school as they tried to make sense of
what they observed. The docucase curriculum enabled the teaching candidates to
see student behavior that showed high levels of productive engagement and simul-
taneously to observe requisite teacher knowledge, skills, and attitudes (Reynolds,
1992). Reflecting Dewey’s notion of an educative experience (1938), students
connected what was on the screen with their own prior learning experiences and
imagined their own future practice.

The structure of the curriculum gave them shared access to a community of
practice, facilitating enculturation into the world of teaching. Students valued the
discussions where they shared the meanings they had constructed of the docucases.
In these forums, students could openly express themselves and connect their ideas
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with those of fellow students. In other words, the students became part of a learning
community of prospective teachers (McLaughlin & Talbert, 1993; Putnam &
Borko, 2000; Wineburg & Grossman, 1998). Within this learning community, stu-
dents began dissecting authentic cases of teaching and learning, which broadened
their familiarity with and deepened their understanding of key aspects of the IN-
TASC standards. The docucase curriculum helped students “create, in a principled
fashion, bridges from generalizations about practice to apparently idiosyncratic,
contextualized instances of learning” (Darling-Hammond & Snyder, 2000, p. 524).
While we do not want to over-generalize, we believe the conclusions will apply
to other video cases with similar characteristics when used to examine practice.

Through acts of vision, the docucase process offers a fresh “apprenticeship
of observation” (Lortie, 1975, p. 61) – a mediated material that helps novices
envision “possible selves,” which are future-oriented conceptions that represent
the images a person would like to become (Markus & Nurius, 1986). Individuals
who have well-developed visions of their possible selves are more likely to persist
in the face of trial than those who have not developed such visions (Cross &
Markus, 1994). For example, asHammerness (2003)found, visions help new
teachers hold onto their ideals while confronting the realities of the classroom.
Hammerness suggests that visions of possible selves may also help new teachers
make good-fit choices about their professional environments. Well-grounded,
thoughtful articulation of purposes is essential to professional identity; the process
equips novices with a foundation for action by increasing efficacy and engendering
hope. In light of increasing demands in today’s policy environment, replete with
standards and corresponding assessments, we believe novices need the kinds of
visions the docucase curriculum provides. In short, docucases embody Dewey’s
principle of continuity, “emphasizing the way in which past, present, and future
are in constant interplay within the confines of our experience” (Jackson, 1998).

NOTE

1. The analysis of key aspects students mentioned on the concept surveys did not require
students to identify the key aspects verbatim. Rather, if a student’s comment showed a
general understanding of the concept, I counted the comment in that category.

ACKNOWLEDGMENTS

We would like to thank Rose Asera (Carnegie Foundation for the Advancement of
Teaching) and Judy Kleinfeld (University of Alaska, Fairbanks) for their valuable
insights.



50 TRACI BLISS AND ANNE REYNOLDS

REFERENCES

Bandura, A. (1977).Social learning theory. Englewood Cliffs, NJ: Prentice-Hall.
Benke, B. (2000).Georgia O’Keefe 1887–1986: Flowers in the Desert (Basic art series, 39). Los

Angeles: TASCHEN America LLC.
Bliss, T. (2001).Creating a culture of accomplished practice. Advancing teacher development: Insti-

tutions of higher education use the NBPTS standards to create communities for professional
learning(pp. 47–56). Southfield, MI: National Board for Professional Teaching Standards.

Bliss, T., Colton, A., Brimacomb, S., Floyd, K., & Ward, A. (2001).Accomplished teaching. A guide
for discussion leadership. Pocatello, ID: Accomplished Educators.

Bliss, T., & Mazur, J. (1997, February). How INTASC standards come alive through case studies.
Paper presented at the American Association of Colleges for Teacher Education (AACTE)
Annual Conference, Phoenix, AZ.

Bliss, T., & Mazur, J. (1998).Secondary and middle school teachers in the midst of reform: Common
thread cases. Upper Saddle River, NJ: Prentice-Hall.

Bliss, T., & Mazur, J. (2002).K-12 Teachers in the midst of reform: Common thread cases. Upper
Saddle River, NJ: Prentice-Hall.

Bliss, T., Mazur, J., & Buzzard, J. (2000).Elementary and middle school teachers in the midst of
reform: Common thread cases. Upper Saddle River, NJ: Prentice-Hall.

Cross, S. E., & Markus, H. R. (1994). Self-schemas, possible selves, and competent performance.
Journal of Educational Psychology, 86(3), 423–438.

Daloz, L. (1999).Mentor: Guiding the journey of adult learners. San Francisco: Jossey-Bass.
Danielson, C. (1996).Enhancing professional practice: A framework for teaching. Alexandria, VA:

Association for Supervision and Curriculum Development.
Darling-Hammond, L., & Snyder, J. (2000). Authentic assessment of teaching in context.Teaching

and Teacher Education,16, 523–545.
Dewey, J. (1933/1998).How we think(Rev. ed.). Boston, MA: Houghton Mifflin.
Dewey, J. (1934).Art as experience. New York: G. P. Putnam & Sons.
Dewey, J. (1938).Experience and education. New York: Macmillan.
Eisner, E. (1994).Cognition and curriculum reconsidered(2nd ed.). New York: Teachers College Press.
Feldman, E. B. (1981).Varieties of visual experiences(2nd ed.). Englewood Cliffs, NJ: Prentice-Hall.
Gage, N. L., & Berliner, D. C. (1998).Educational psychology(6th ed.). New York: Houghton Mifflin.
Geertz, C. (1973).The interpretation of cultures. Selected essays. New York: Basic Books.
Hammerness, K. (2003). Learning to hope, or hoping to learn? The role of vision in the early

professional lives of teachers.Journal of Teacher Education, 54(1), 43–56.
Heider, G. K. (1976).Ethnographic film. Austin: University of Texas Press.
Interstate New Teacher Assessment and Support Consortium (1992).Model standards for beginning

teacher licensing and development: A resource for state dialogue. Washington, DC: Council
of Chief State School Officers.

Jackson, P. W. (1998).John Dewey and the lessons of art. New Haven: Yale University Press.
Konisberg, I. (1997).The complete film dictionary. New York: Penguin Reference.
Langer, S. K. (1979).Philosophy in a new key: A study in the symbolism of reason, rite and art

(3rd ed.). Cambridge, MA: Harvard University Press.
Lortie, D. C. (1975).School teacher. A sociological study. Chicago: University of Chicago Press.
Lynn, L. E., Jr. (1999).Teaching and learning with cases. London: Chatham House.
MacDougall, D. (1998).Transcultural cinema. Princeton, NJ: Princeton University Press.
Markus, H. R., & Nurius, P. (1986). Possible selves.American Psychologist,41, 954–969.



Quality Visions and Focused Imagination 51

McLaughlin, M., & Talbert, J. E. (1993).Contexts that matter for teaching and learning: Strategic
opportunities for meeting the nation’s educational goals. Stanford, CA: Center for Research
on the Context of Secondary School Teaching, Stanford University.

Meichenbaum, D. (1977).Cognitive behavior modification: An integrative approach. New York, NY:
Plenum.

Merseth, K. K. (1996). Cases and case method in teacher education. In: J. Sikula (Ed.),Handbook of
Research on Teacher Education(2nd ed., pp. 722–744). New York: Macmillan.

National Board for Professional Teaching Standards (1989).What teachers should know and be able
to do. Southfield, MI.

National Commission on Teaching and America’s Future (1996).What matters most: Teaching for
America’s future (summary report). New York: Teachers College Press.

Nehamas, A. (2002). The art of being selfish.Daedalus,131(4), 57–68.
Noddings, N., & Shore, P. J. (1984).Awakening the inner eye. Intuition in education. New York:

Teachers College Press.
Paivio, A. (1971).Imagery and verbal process. New York: Holt, Rinehart and Winston.
Paivio, A. (1986).Mental representations: A dual-coding approach. New York: Oxford University

Press.
Putnam, R. T., & Borko, H. (2000). What do new views of knowledge and thinking have to say about

research on teacher learning?Educational Researcher, 29(1), 4–15.
Resnick, L. B., Pontecorvo, C., Saljo, R., & Burge, B. (Eds) (1997).Discourse, tools and reasoning:

Essays on situated cognition. New York: Springer.
Reynolds, A. (1992). What is competent beginning teaching? A review of the literature.Review of

Educational Research,62(1), 1–35.
Reynolds, A. (2002, February). The case for docucases. Paper presented at the American Association

of Colleges for Teacher Education (AACTE) Annual Conference, New York, NY.
Rosenthal, T. L., & Zimmerman, B. J. (1978).Social learning and cognition. New York, NY: Academic

Press.
Ruby, J. (2000).Picturing culture. Chicago: University of Chicago Press.
Schunk, D. H. (1987). Peer models and children’s behavioral change.Review of Educational Research,

57, 149–174.
Shulman, L. S. (1998). Theory, practice, and the education of professionals.Elementary School

Journal,98(5), 511–526.
Shulman, J. H., & Colbert, J. A. (1989). Cases as catalysts for cases: Inducing reflection in teacher

education.Action in Teacher Education, 11(1), 44–52.
Shulman, L., & Sykes, G. (Eds) (1983).Handbook of teaching and policy. New York: Longman.
Smagorinsky, P. (2001). If meaning is constructed, what is it made from? Toward a cultural theory of

reading.Review of Educational Research, 71(1), 133–169.
Sykes, G., & Bird, T. (1992). Teacher education and the case idea.Review of Research in Education,

18, 457–521.
Whitehead, A. N. (1929).The aims of education and other essays. New York: Macmillan.
Wineburg, S., & Grossman, P. (1998). Creating a community of learners among high school teachers.

Phi Delta Kappan,79, 350–353.
Wolcott, H. F. (1980). How to look like an anthropologist without really being one.Practicing

Anthropology,3(1), 6–7, 56–59.
Zeichner, K. (1999). The new scholarship in teacher education.Educational Researcher, 28(9), 4–15.



3. USING VIDEO TO CREATE A
VISION FOR POWERFUL
DISCUSSION TEACHING IN
SECONDARY SOCIAL STUDIES

Diana E. Hess

ABSTRACT

Teaching pre-service social studies students how to engage their future
students in powerful classroom discussions is an important and challenging
goal for teacher educators. This chapter presents a rationale for creating
discussion-rich social studies courses, explains why it is so challenging
for teacher education students to learn how to teach with discussion, and
describes an approach involving videotaped discussions that helps meet
those challenges.

INTRODUCTION

Social studies classrooms and discussion: the pairing seems natural, and yet
the reality is rife with contradictions. While much has been written about high
quality discussions’ important effects on what students should learn in social
studies courses, very little discussion actually occurs in social studies classrooms.
Similarly, while teacher education students envision themselves as teachers who
will be able to engage their students in meaningful and interesting discussions,
they do not realize how challenging discussion teaching is and have misgivings
about requiring participation in discussions.
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In this chapter, my goal is to address these contradictions by presenting a
method for increasing the ability and desire of future social studies teachers to
give instructional prominence to the kinds of discussions that will improve what
students learn. Toward that end, I describe and critique how videotaped examples
of classroom discussions in middle and high school social studies courses can help
teacher education students develop a “vision” for powerful discussion teaching.
I use the phrase “a ‘vision’ for powerful discussion teaching” with specific
meanings in mind. Byvision, I mean two things: a conceptual understanding of
the type of classroom discourse that constitutes discussion compared to those
that do not, and a picture of what high quality discussion looks and sounds like.
Powerful discussionsare those that do well what other forms of teaching and
learning cannot. For example, discussions can prompt a group to create new
meanings and understandings of important texts.Discussion teachingmeans both
teachingwith discussion (that is, using discussion as a vehicle toward content
learning) and teachingfor discussion (a goal that posits developing skilled
discussants as an important end in its own right).

In my experience, teacher education students begin their professional develop-
ment with strong ideas about classroom discussion. For the most part, they view
discussion positively and naively. They envision themselves as teachers who will
be able to engage their students in meaningful and interesting discussions, but
they do not realize how challenging it is to teach young people how to create such
discussions. Moreover, they disagree about what discussion is and the attributes
particularly powerful discussions should possess. In order to develop into teachers
who use discussions wisely and often, teacher education students need rich and
deep understanding about what discussion is, why it can be such a powerful
form of teaching and learning, and how to teachwith andfor discussion. While a
number of strategies can help teacher education students learn about discussion,
I have found that viewing videotapes of discussions in middle and high school
social studies classrooms can be an especially useful component of a broad and
multifaceted approach to discussion teaching. In this approach, the videotapes of
classroom discussion are used astextsthat are interpreted and critiqued.

My plan for the chapter is as follows. To set the stage, I briefly review the
literature supporting a prominent role for discussion in social studies classrooms,
as well as the literature on actual use of discussion by teachers. I next explain
four challenges commonly encountered when teaching prospective social studies
teachers about classroom discussion:

(1) the paucity of discussion in the prospective teachers’ own middle and high
school experiences, coupled with the reality that they see few high quality
discussions in their field placements,
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(2) the conceptual confusion about what discussion is and is not,
(3) the view that the ability to participate effectively in discussion is somehow

innate, as opposed to taught, and
(4) the lack of knowledge about the many kinds of discussions and discussion

materials that are available and how to use them effectively with their students.

Then I describe how the use of videotaped excerpts of discussions (VTD) in social
studies courses can help meet the challenges. I conclude by explaining that the
development of “discussion technicians” should not be our goal. Instead, recent
teacher education research supports the necessity of helping teacher education
students build conceptual knowledge about good teaching and a strong inclination
toward becoming a certain kind of teacher (Barton & Levstik, in press). This
chapter aims toward helping teacher educators teach their students to become
the kind of teachers who value the power of classroom discussions enough to
consistently teachwith andfor discussion.

CLASSROOM DISCUSSION IN THEORY AND PRACTICE

Recently, much has been written about high quality discussions’ important effects
on what students should learn in social studies courses.Zimmerman (2002)recom-
mends discussions about conflicts in history to help students develop important his-
torical understandings, whileParker (2003)advocates the primacy of discussions
to enhance students’ understanding of a wide range of social studies content and
to teach the deliberative skills necessary for effective participation in democratic
society. Discussions are also recommended as a way to enhance the likelihood
that students will participate in the political world. Reporting the findings from an
international study of democratic citizenship education,Hahn (1998)wrote:

It thus appears that when students report that they frequently discuss controversial issues in their
classes, perceive that several sides of issues are presented and discussed, and feel comfortable
expressing their views, they are more likely to develop attitudes that have the potential to foster
later civic participation than are students without such experiences (p. 233).

Research also shows that most students experience classroom discussions as an
educational and engaging form of pedagogy. For example, in a study of two
sections of a social studies course that focused on discussions of public issues,
46 tenth-graders reported generally positive views of classroom discussions,
especially when focused on interesting topics relevant to students’ lives (Hess &
Posselt, 2002). The vast majority of students said that discussions caused them to
learn more and that students should be taught the skills necessary to participate
in discussions effectively. They also reported that discussion participation was
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challenging because it required them to think in a way different from that required
when listening to a teacher’s lecture. One student said, “This class overall made me
think; very few classes actually require you to think. It is a good thing, thinking,
but it takes practice in order to learn how to think effectively and thoughtfully.”

Given the enthusiasm for discussions in social studies courses, one would expect
that many middle and high school students would be in discussion-rich courses.
Yet, research shows that is not the case. For example, theNystrand et al. (1998)
study of 48 high school social studies classes revealed that a majority (62.5%)
had no class discussion at all; in classes where discussions took place, they lasted
only half a minute per class period. There is a contradiction, then, between what
social studies educators recommend (i.e. discussion-rich courses) and what occurs
in many social studies classes.

Challenges to Discussion Teaching

Much has been written about the effects of the “apprenticeship of observation”
on teacher education students’ conceptions of what should happen in class-
rooms (Barton & Levstik, in press;Lortie, 1975; Parker & Hess, 2001). This
“apprenticeship” consists of the many years teacher education students have
observed – as students – the routines of teaching. Moreover, this apprenticeship
continues when teacher education students observe teaching in their field place-
ments. I always ask my teacher education students to describe what they remember
from their middle and high school social studies courses and what they are seeing
in their field placements. While many of them have experienced and observed
excellent social studies teaching, they rarely mention classroom discussions. This
is not surprising; researchers have, as previously noted, consistently reported the
lack of classroom discussion in schooling (Goodlad, 1984; McNeil, 1986) and in
social studies courses in particular (Kahne et al., 2000; Nystrand et al., 1998).

If prospective teachers have neither experienced nor observed many social
studies courses that emphasize classroom discussion, they are unlikely to have a
“vision” of what this kind of instruction looks like or to place a premium on its
importance. The first challenge for teacher educators is to fill the hole left by the
apprenticeship of observation – to provide for students a sense of what constitutes
high quality discussion.

Because social studies teacher education students have little direct experience
with classroom discussions in middle and high school social studies courses,
they are not entirely clear about discussion as a concept. They do not know, for
example, the critical attributes that distinguish discussion from other forms of
classroom discourse. Teacher education students’ confusion about what discussion
is (and, by extension, is not) should not be surprising because discussion is a



Using Video to Create a Vision for Powerful Discussion 57

contested concept. Even experienced teachers disagree about what discussion
is, often conflating other forms of classroom discourse (such as recitation or
debate) with discussion (Cazden, 1988). The second challenge then is for teacher
educators to provide students multiple analytic opportunities to form, challenge,
and defend their conception of discussion.

Once teacher education students have formed a vision of what discussion is and
can articulate its central characteristics, another challenge often becomes apparent.
Many prospective teachers have a misconception about why some of their students
are effective discussion participants, while others struggle or remain silent. They
believe that the proclivity toward discussion participation and its attendant skills
are innate – students either have them or they do not – rather than something that
can and must be taught. Thus, classroom discussions are viewed as a forum for the
already-skilled students to demonstrate what they know and can do, instead of an
opportunity to teach all students to value the power of discussion and know how to
participate in discussions effectively. Teacher educators must therefore take on the
especially difficult task of convincing student teachers that a form of classroom
participation they often view as optional should be expected of all students.

This challenge is formidable because it cuts against the belief held by many
teachers and students that participating in classroom discussions should not be
required. While most teachers are relatively sanguine about requiring students to
do such other classroom tasks as keeping journals, writing essays, and watching
films, classroom discussion’s unique characteristics make many teachers uncom-
fortable about requiring verbal participation. A number of factors account for this
discomfort.

Some teachers argue that many students do not like being required to talk in
class discussions and forcing them to do so is unfair because of the public nature
of discussion. Research on secondary students’ beliefs about oral participation in
class illustrates that these teachers may be correctly interpreting the desires of
their students. The tenth-grade students in the study I previously mentioned (Hess
& Posselt, 2002) disagreed about whether they had a responsibility to participate
orally in discussion or a right to remain silent. A majority of students believed
they had a responsibility to contribute to class discussions occasionally, that ver-
bal participation was an essential skill, and that students should be taught how to
participate effectively in discussions. They were divided over two questions:
whether participation in class discussion was a matter of personal choice and
whether it was fair for a teacher to base part of their grade on the quality of their
participation (seeFig. 1).

Another reason teachers give for making participation optional is their view
that some students learn best by listening and should not be forced to speak if that
is not the way they learn. Teachers also raise concerns about cultural hegemony –
arguing that some cultures in which students are raised do not support mandatory
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Fig. 1. Tenth Grade Students’ Views About Discussion Participation.

participation in public discussions and that doing so in school denigrates the
students’ home culture. Underpinning many of these arguments against forced
participation in classroom discussion is the sense that requiring students to speak
publicly when they do not want to is somehow inherently undemocratic. This
belief may be an offshoot of how values related to free speech have permeated the
belief system of people in the United States. The constitutional right to freedom
of speech implies to many the converse – the freedom not to speak.

Not all teachers, however, agree that students should be given a choice about
whether to participate verbally in class discussions. Likening the teaching of
discussion skills to other educational outcomes, such teachers say that students
will only get the message about the importance of learning how to participate
verbally in classroom discussions if the teacher requires everyone in the class
to do so. If only those students who are already verbally proficient are expected to
participate in class discussions, then others will be deprived of the opportunity to
learn how to do something that has value in a democratic society.

Even if teacher educators are successful in helping their students develop a vision
for powerful classroom discussions, build strong conceptual understanding of the
critical attributes of discussion, and realize that students can be taught to become
better discussants, a final challenge remains. Prospective teachers need to learn
about the many kinds of discussions and discussion materials that are available
and how to use them effectively with their students. That is, prospective teachers
must also learnhowto teach their students to participate effectively in discussions.
Toward that end, they need to know about a variety of kinds of discussion (see
Fig. 2), how to locate and adapt existing high quality discussion resources, and
how to develop and enact high quality discussion lesson plans.
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Fig. 2. Selected Discussion Models.
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Fig. 2. (Continued)

Using Videotapes of Discussions to Meet the Challenges

Teaching prospective social studies teachers how to meet the challenges I have
described is difficult, but the reward is significant because teacher education
students can learn enough about discussions to have success with them in their
classrooms. Accomplishing this task, however, is not a casual or brief enterprise.
In fact, a fulsome approach to classroom discussion as a topic of study in social
studies teacher education courses is necessary (Hess, 2002; Parker & Hess, 2001).
The use of VTD is an essential component of such teaching; videos can provide
rich portrayals of exemplary practice that, when analyzed as powerfultexts, can
help to meet the challenges I have described. Explaining how this can be done is
the focus of the remainder of this chapter.

Apprenticeship of Observation

Recall, the first challenge I described is the paucity of discussion in prospective
teachers’ own middle and high school experiences, coupled with the reality that
they see few high quality discussions in their field placements. As a consequence,
many teacher education students do not have a clear picture of powerful discus-
sions in secondary social studies classes, or they have a vision that is so idealized
that it cannot be actualized. Both of these consequences can be mitigated by
the appropriate use of VTD. First, and most obviously, prospective teachers can
form a vision of powerful discussion from viewing videotaped discussions and
then analyzing what they have seen. Special care must be taken, however, not
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to reinforce the misconceptions held by some students that discussions are only
powerful when the quality and equality of participation is exemplary. This caution
may seem counterintuitive, so explaining it in some detail is important.

Many of my students have extremely high standards for what constitutes an
effective discussion. In particular, they respond favorably to discussions in which
the teacher plays a minimal role and in which the discussants are engaging in cross-
talk that is not regulated or mediated by much teacher facilitation talk. They are also
impressed by discussions in which virtually all of the students in a class participate
verbally – viewing this as a sign of engagement and equality in the classroom.
Finally, my students want to see evidence that students are truly listening to one
another, as indicated by comments that either build on what a previous student has
said or offer some kind of challenge or critique of a previous comment. All of these
attributes of effective discussion make sense and resonate to discussion scholars’
descriptions of effective discussion (Brookfield & Preskill, 1999; Dillon, 1994).
The problem is not that my students are focusing on inappropriate attributes of
quality discussion; rather, the level of quality they expect to see in middle and high
school students’ discussions is unrealistic. For example, after showing one VTD
of a small group of 10th graders discussing how to deal with the problem of hate
web sites on the Internet, my students commented that some of the discussants
talked more than others. They interpreted this as evidence of a poor discussion
because their implicit standard was an equality of participation that could only be
achieved if all discussants had the same amount of airtime. Effective discussions,
both in and out of school, do not demand such a high level of equality. In fact, one
could argue that the success of a discussion depends on variance in participation
rates.Brookfield and Preskill (1999)explained this point when they wrote:

Discussions are out of balance when a substantial number of students feel excluded from the
discussion for long periods of time. Discussions are in balance when students feel they have
an equal right to participate but also feel comfortable with periods of prolonged silence. As
teachers, we want contributions and comments to be spread around group members, but we also
want one or two people to have the freedom to engage in an extended, focused conversation
while others listen intently (p. 171).

VTD, if selected carefully to represent a range of quality, can help recalibrate
prospective teachers’ ideas about what they can realistically expect from young
people who are, after all, still learning how to participate effectively in classroom
discussion. I became aware of the importance of showing VTD across a range of
quality when I did the opposite. Many years ago I thought that it was important
for prospective teachers to view and analyze excellent discussions exclusively.
My reasoning was that these extremely high quality discussions would prove to
the teacher education students that middle and high school students were capable
of excellence in discussion. Moreover, I hoped that viewing these exemplary
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discussions would motivate my students to want to create such discussions in their
classrooms. These two goals were achieved, but by showing only excellent discus-
sions, I reinforced the teacher education students’ unrealistically high expectations,
which caused enormous frustration during student teaching. These fledgling
teachers thought there was something wrong with the students in their classes be-
cause so few of the discussions even remotely resembled the VTD they had viewed
in class. Because what they had seen in class was so markedly different from
what their own students were doing, they did not know how to help their students
become more effective discussants – which, ironically, was my overall objective
for emphasizing discussion in the methods course I was teaching. The solution
to this problem was relatively simple: find and show VTD representing a range
of quality.

Mitigating Conceptual Confusion

Even though it has been my experience that many prospective teachers hold
unrealistically high expectations about the quality to expect in middle and high
school students’ discussions, some teacher education students are unclear about
what discussion is and how it differs from other forms of classroom discourse, espe-
cially recitation. To these students, any task-focused student talk in a classroom is
discussion. This conceptual confusion creates two problems. First and most signif-
icantly, it prevents the prospective teacher from teaching toward actual discussion,
because she does not realize that the other forms of classroom discourse are not
discussion. It also inhibits the development of a sophisticated understanding of
discussion that includes distinctions among different types of discussion. Because
a comprehensive social studies curriculum should provide students opportunities
to learn a variety of types of discussion, teachers must understand that such variety
exists.

A number of pedagogical approaches can be used to build prospective teach-
ers’ conceptual understanding of discussion. Participating in discussions and then
reflecting on their characteristics has the benefit of providing discussants experi-
ence with certain types of discussions that are new to them. Additionally, or in
combination with the above, using VTD as the content core of a concept forma-
tion lesson requires students to build an understanding of the critical attributes of
discussion. I have used both approaches and have found that a combination of the
two works particularly well to decrease conceptual confusion about the meaning
of discussion.

First, I select VTD that illustrate the definition of discussion that I have found
most useful because of its breadth (Dillon, 1994):
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A particular form of group interaction where members join together in addressing a question of
common concern, exchanging and examining different views to form their answer, enhancing
their knowledge or understanding, their appreciation or judgement, their decision, resolution
or action over the matter at issue (1994, p. 8).

For example, I may select segments of videotapes of high school students
discussing whether their state should legalize physician-assisted suicide, middle
school students discussing the central ideas in Howard Fast’s novel,AprilMorning,
and high school students discussing whether the U.S. decision to drop the atomic
bomb on Japan was justified. I then construct a lesson based on HildaTaba’s (1971)
concept formation approach. As we view each excerpt, the teacher education stu-
dents are asked to look for answers to key questions that will enable them to induce
the critical attributes of classroom discussion. These questions would include:
Who is doing the talking? What are discussants talking about? What is the nature
of the discourse? What appear to be the purposes of the discourse? After each ex-
cerpt, we compare our answers to the questions, working toward some consensus.
Once we have done this for all of the VTD, we identify the ways in which they
are different and similar. According to Taba’s approach, the similarities should
represent the critical attributes of the concept being built. Although the VTD
represent a range of quality, typically we can agree that all of them are discussions,
as opposed to other forms of classroom discourse (such as recitations or lectures).

Next, we participate in a number of different kinds of discussions (Structured
Academic Controversy, Public Issues Discussions, Seminars, National Issues
Forums, etc.) and assess the extent to which each represents discussion or another
form of discourse. We also view at least one video excerpt of a lesson that does
not involve discussion to ensure that we are able to employ the critical attributes to
distinguish between examples and non-examples of the concept. This approach to
building conceptual understanding of discussion has its drawbacks (most notably,
it is time consuming), but in my experience most teacher education students find
it a useful first step toward understanding discussion well enough to want to teach
their own students how to become effective discussants.

DISCUSSION AS A SKILL

Building conceptual understanding of the critical attributes of discussions does not,
in and of itself, teach prospective teachers how to use discussion in their courses.
Moreover, it does not address one of the most significant impediments to effective
discussion teaching: the view held by some prospective teachers that secondary
students’ discussion skills are set and cannot be improved through instruction. As
mentioned previously, this view is linked to the concern that many teachers have
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about requiring students to participate verbally in class discussions. If students’
discussion skills cannot improve from instruction and practice, then one rationale
for expecting all students to participate verbally in class discussion loses persuasive
power. As a consequence, classroom discussion gets viewed as a “strategy” that
can be used occasionally to provide variety, instead of a vital component of a
course and a skill that can and should be taught.

VTD can be used to help prospective teachers surface and reflect on their views
about students’ discussion skills if the discussions on the tapes are analyzed with
respect to differences and similarities in discussants’ participation and changes that
occur over time. For example, when showing a VTD, I often ask students to focus
on a few of the discussants, taking careful notes on their participation. Then, I ask
my students to role play a conversation with a particular discussant designed to
give feedback about what strengths they observed in the discussant’s participation
and what the discussant might want to work on improving. This simple exercise
can help teacher education students realize that they are able to provide feedback
to students on their discussion abilities. They are often still unclear about how to
teach students to become better discussants, but they have crossed a threshold to
believe it is possible.

Another powerful use of VTD to counteract the view that discussion skills are
innate is showing segments of discussions taped throughout a course to illustrate
that students can become more highly skilled discussants. Unfortunately, finding
such tapes is extremely difficult, so I always encourage teachers who focus
on discussions to tape their own students’ first discussion of the year, several
throughout the year, and one at the end.

My own research shows that secondary social studies students whose teachers
focus on improving discussion skills do become more skilled discussants. In a
required 10th-grade course designed to teach students how to participate effectively
in discussions of controversial issues, virtually all of the 46 students in the two
sections of the course that I studied improved in their ability to participate in small
group scored discussions, although students who already had a proclivity for class
discussion improved more than those who did not. This class had a small positive
effect on students’ discussion skills even for students who objected to mandatory
participation and the type of assessment system the teachers used (seeFig. 1).
Additionally, it appears that mandatory participation and the assessment system
had a differential impact on students based on gender. Female students were much
more likely than males to say that the formal assessment of discussions would
cause them to speak more. When their answers at the end of the course were
compared to answers at the beginning, female students were more likely to report
that they speak in discussions and less likely to say that they were afraid classmates
would think their ideas unworthy of consideration. It is not clear why assessing
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discussion had this differential impact, but a few explanations seem plausible. The
females in the two classes I studied were more likely than the males to complete
written assignments and study for the tests. In short, they were more likely to do
the work required by the teachers than were the male students. Consequently, the
female students viewed participation in discussion as a course requirement and
went along with the teachers’ demands by participating verbally in discussions.
Once they did so, they gained confidence and realized that their classmates were
unlikely to make fun of what they said. As a result, their tendency to fear what their
classmates thought about their contributions diminished. Secondary social studies
courses that emphasize discussion skills to the extent evidenced in the course I
studied are rare, making it especially important to use VDT as one way to help
prospective teachers understand that discussion, like writing and other forms of
communication, can be improved through instruction and practice.

Range of Types of Discussions

Forming a belief that students can be taught how to participate more effectively in
classroom discussions is important for prospective teachers, but those who hold
such a belief still do not necessarily knowhow to help students become more
sophisticated discussants. Furthermore, the belief itself does little to build content
knowledge about key distinctions among types of discussions that have been used
successfully in secondary social studies courses. While the concept formation
lesson previously described can provide students with concrete examples of
different types of discussion (such as large or small group) and models of
discussion that are prominent in the social studies literature (seeFig. 2), its major
focus is developing key similarities or critical attributes among the different
examples. The best way to begin learning about these types and models is by
experiencing them as a participant, but that approach takes considerable classroom
time and does not provide prospective teachers “proof” that secondary students
can participate with success in these types and models.

Showing VTD, especially when selected to illustrate different types and models,
can be an especially powerful way to help students learn the distinctions among
different types and models. Moreover, different discussion models focus on the
development of different types of skills, so viewing and discussing a range of
models helps teacher education students learn which types of discussion are most
likely to help students build particular skills. For example, students participating
in a Structured Academic Controversy need to develop and assess arguments and
evidence that support a particular position and explain them cogently to their peers,
whereas Seminars teach students how to read and talk about powerful texts with
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the goal of understanding and critiquing the author’s conceptions of particular
issues, ideas, and values (Fig. 2). Because VTD enable prospective teachers to see
what these differences look like, they promote the formation of an understanding
of discussion that is more sophisticated and nuanced than what beginning teachers
typically believe constitutes discussion. That is, the initial view of many teacher
education students is that discussion is a monolithic concept, rather than one that is
flush with variety. After viewing and discussing different types of discussion, the
prospective teachers are much more likely to understand the different purposes of
types of discussion. This understanding is obviously critical if the goal is to help
prospective teachers wisely select which type of discussion will meet the goals
they value.

CRITERIA FOR SELECTING VIDEO

I have described a number of reasons why I use VTD with teacher education
students, and I have also explained some of the ways I use the video. What I have not
focused on in detail is how I select which video to show my students. What criteria
do I use to determine whether a particular video will fit the bill? I will turn to that
topic now. Unfortunately, I have found that it is difficult, although not impossible,
to find high quality video of secondary social studies students participating in
classroom discussions. As a consequence, the criteria I employ to select video are
probably not as sophisticated as they would be if more choices were available.
As a general rule, though, my selection of VTD is outcome-based. That is, I first
determine what I want my students to focus on and then select video that will
work toward that outcome. For example, if I am working on building my students’
conceptual understanding of discussion, I seek video that illustrates classroom
discourse that will strike most students as clearly an example of discussion. If I
want my students to analyze the influence that room arrangement may have on a
discussion, I seek VTDs that show students in various room configurations (i.e.
circle, U-shaped, rows). Once I have video that clearly matches the outcomes I am
working toward, I become more concerned about other criteria, such a technical
quality and authenticity.

Anyone who has videotaped what happens in classrooms can attest to its
difficulty, especially when trying to ensure that the regular classroom routines
and general ethos are not blatantly disrupted by the filming. Consequently, even
though it is ideal to have video with high production values, often it is necessary
to settle for a level of technical quality that is sufficient for the viewer to get
a good sense of what is happening in the classroom. The sound quality should
be clear and loud and there should be multiple shots that focus on the entire
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group so viewers can make some judgments about whether all students appear
to be engaged in the discussion. These standards are easy to achieve with good
microphones, professional lighting, and multiple cameras operated by skilled
technicians. Much of the time, however, teachers and teacher educators do not
have access to that equipment and need to do the best job possible with a single
camera (often operated by a student) and a simple microphone system. I have
found that it is possible to produce good video with minimal equipment, but I still
seek out professional quality video and wish that more were available.

Once I am assured that the content of the discussion meets my outcomes and
is of sufficiently high technical quality, I assess the extent to which the video
shows a range of students. I am particularly wary of video that was filmed in
“honors” classes, because they reinforce some of my students’ misperception
that only the most academically talented students can participate effectively in
discussions. Moreover, I look for video of “naturally occurring” discussions, as
opposed to students acting out a script. While not all discussions are interesting,
much of what students generate on their own is more interesting than what could
be scripted and unscripted discussions are more authentic to what actually occurs
in classrooms. In sum, I seek video that shows discussions that will “ring true” to
my students.

Video as Text

Once I have selected which video to use in my teacher education courses, I need
to determine the way in which I will have students view and analyze the video.
Throughout this chapter I have mentioned the necessity of using the VDT astexts,
a statement that requires explanation. I presume that teacher education students,
like all viewers, will interpret what VDT represent, illustrate, and mean in different
ways. Teacher education students, like any group of students, are remarkable in
their diversity. They have different backgrounds, experiences with discussions in
the past, rationales for why students should learn social studies, ideas about what
constitutes good teaching, and so on. These differences cannot help but inform the
meaning prospective teachers make of examples of classroom discussion. Just as
readers will variously interpret powerful literature or political tracts, viewers of
VTD will take away and create different meanings from what they have viewed.
VTD, then, are akin to any other powerfultextthat is ripe for – even demands – in-
terpretation. Consequently, special care must be given to providing the opportunity
and climate necessary for teacher education students to engage in individual and
collaborative interpretation of the VDT. What is needed for VDT to help prospec-
tive teachers learn how to teachwith andfor discussion is, not surprisingly, plenty
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of discussion about what they viewed and what it means for teaching and learning
in their classrooms.

Elsewhere, I have argued that few high quality classroom discussions in
secondary schools are spontaneous or ad hoc (seeHess, 2002) Instead, I have
found that discussions that the teacher and students carefully prepare are more
likely to involve many students, stay focused on the topic at hand, and involve
multiple and competing perspectives. It stands to reason, then, the discussions
about the VTD demand careful preparation.

As a teacher, I have found that which segments of a VTD I show, and what I ask
my students to look for as they are viewing have important implications for what
my students learn. For example, I am often asked whether it is better to show a
complete discussion or excerpts and whether it is necessary for students to view
the VTDs more than once. The answer, not surprisingly, is that it depends on the
teacher’s goals. If I am focusing on a fairly specific aspect of discussion (such as
how a teacher’s facilitation can keep students focused on the topic), then I show
illustrative excerpts of video that showcase the aspect of interest. Conversely, there
are times when it is important to show an entire discussion because to show only a
portion could be misleading. For example, short excerpts, by definition, are not as
likely to provide a complete picture of which students participated verbally in the
discussion or how the teacher tied together what students did to begin the discussion
and its ending. As a general rule of thumb, I show as much of the discussion as
necessary to enable my students to make some reasonable judgments about what
they have viewed. In some cases, that may be only a few minutes of a discussion,
in other circumstances we might view an entire discussion.

More important than the length of the video, I have found, is what I ask my
students to look for as they are viewing and what we do afterwards. It is rare for me
to show a VTD without a clear explanation to my students of what they will view,
why I am showing it to them, and what I want them to pay particular attention
to during the viewing. For example, when working on the link between teacher
questions and quality discussion, I might ask students to watch for different
things. One group of students will be asked to write down all of the teacher’s
questions, another group will be asked to track which students participated and
in what order, a third group will monitor how much teacher-student interaction
compared to student-to-student interaction. If this can be done with only one
viewing, then that is what we do. Sometimes, however, we find that another
viewing is necessary because of the complexity of the discussion. After viewing, I
will often construct groups with students who were looking for different things in
the discussion. For example, in the scenario described above, I would form triads
with one student who focused on the teacher questions, another who tracked
students’ participation, and a third who looked at teacher and student interactions.
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In the triads the students would be asked to first reconstruct what they viewed and
then evaluate it based on specific questions. For example, I might ask students to
discuss the kinds of teacher questions that seemed to spark the most thoughtful or
engaging responses from students. I always ask them to discuss the discussion writ
large. Did they think this was an effective discussion or not? What did this teacher
do that they felt was particularly helpful or unhelpful? What did this take away
from this video that they want to remember for their own practice. Sometimes I
will end with a paired role play. Imagine, I will say, that you are the teacher in this
video and you have asked your colleague to observe the discussion and give you
feedback. What questions will you have for your colleague? Conversely, the other
partner role plays the colleague. Imagine, I say, that you are the other teacher’s
“critical friend.” That is, you are interested in helping your colleague become a
more skilled discussion teacher. What feedback can you give your colleague that
will be helpful? Then, the teacher education students spend several minutes talking
with one another. I have found that these paired conversations are quite interesting
and have the added benefit of providing a model for how to ask for and give
feedback.

Often we follow the viewing of a discussion video with a large group discussion
that focuses on a controversial pedagogical issue related to classroom discussion.
For example, I might show students video from a classroom discussion that
the teacher is formally assessing and then another discussion where students
are not required to participate verbally. This provides fodder for a large group
discussion about the question of whether teachers should require students’ verbal
participation in discussion. Or I might show video of a discussion with no
facilitator and another that is facilitated by the teacher. That can lead into an
analysis of the pros and cons of facilitating discussion. In general, I like to have
whole class discussions on these larger, more transcendent questions. After we
view and discuss the VTD, I ask students to apply what they have learned to
the lesson planning or evaluation process. Given that my students are student
teaching while enrolled in methods courses, they are particularly concerned
with applying what we are working on in the methods courses to their field
placement. Sometimes they develop discussion lesson plans to use with their
students and evaluate how those lesson plans worked practice, and occasionally
they are asked to videotape discussions in their classrooms and analyze them with
a partner.

While I am interested in helping teacher education students build knowledge
about classroom discussion and form a vision for what effective discussion teaching
looks like, it is also the case that I want to influence the goals they have for what
their students learn. Specifically, I hope prospective teachers learn that powerful
discussions are necessary to achieve many of the goals for social studies that
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have the most value. In particular, it is important for teacher education students
to understand how discussions about important issues, ideas, texts, and so on will
help their own students build the knowledge and skills necessary to participate
effectively in our multicultural democracy. If they value that goal, then it is more
likely they will teach toward it – even if their apprenticeship of observation failed
to provide them direct experiences in their own schooling. Showing and analyzing
VDT can be a useful part of a comprehensive approach to teaching future teachers
about why powerful discussions are so important and what they will need to do to
help their students learn how to participate effectively. As one teacher education
student said to me, “before we watched those videos I did not even think about
what I would do to teach my students to learn how to discuss. I just hoped that
enough kids would talk to fill the silence. Now, I know that discussion is more than
just another instructional strategy – now it’s something I want all of my students
to learn.”
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4. DESIGNING AND DEVELOPING A
VIDEO-CASE BASED INTERACTIVE
PROGRAM FOR ENGLISH
LANGUAGE ARTS TEACHER
PREPARATION

Liz Campbell Stephens

ABSTRACT

The interactive video-case methodology ofLiteracy Education: Application
and Practice (LEAP), a program that focuses on the reading/writing workshop
approach, provided a shared environment for dialogue and self-reflection
in an English/language arts teacher education program.LEAP includes a
laserdisc, computer software, and seminal books on the reading and writing
workshop approach, and is designed according to assumptions underlying
cognitive flexibility theory. Twenty-three video mini-cases focus on classroom
practices of three middle school teachers. This chapter describes the process
of designing, developing and evaluatingLEAP and offers guidelines based
on what was learned about the process.

INTRODUCTION

After 16 months of design and development, Literacy Education: Application
and Practice(LEAP), a video-case based interactive tool for English language
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arts teacher education was completed and field-tested. The project emerged
from a desire to capture experienced teachers’ interpretations, adaptations, and
implementation of the reading and writing workshop approach and present them in
a manner that novice and preservice teachers could begin to examine and critique
the approach as well as to visualize themselves applying it in their classrooms.
Video-case methodology was selected to achieve this end. In this chapter, I
will describe LEAP and briefly explain a rationale for using video cases to help
novice and preservice teachers make sense of the workshop approach. I will also
outline how LEAP was constructed, what a field test revealed, and what was
learned about the process of designing, developing, and evaluating video-cases for
teacher education.

TEACHER EDUCATION AND THE READING
AND WRITING WORKSHOP

In an age of standards and accountability, learning to teach is particularly
challenging for those who are preparing to be teachers of skills needed to master
the language arts, which are defined by the National Council of Teachers of
English and the International Reading Association as reading, writing, listening,
speaking, viewing and representing. Improving these literacy skills among
K-12 students has become critical to politicians seeking office, to the corporate
community’s employers, to college entrance examiners, and to the advancement
of digital communication and networking. Reading has been a key topic of debate
among state and national level political candidates, many of whom refer to the
needs of the workplace to justify promoting public policy that dictates what
will be taught and how it will be taught. Most recently, writing has taken a new
(or renewed) position in the public arena; the College Board will add a writing
section to the SAT in 2005, and the National Council of Teachers of English
identified writing as a major focus in 2004. Skills needed to address the demands
of media communication – viewing and representing – are clearly becoming
more and more essential in American schools, nearly all of which have internet
access and provide computers in classrooms or in centralized locations on the
campus.

Although the National Standards for English Language Arts (see http://www.
ncte.org/standards/standards.shtml) have provided common goals for teachers for
nearly a decade, varying schools of thought have fueled numerous approaches,
programs, and curricula that address the standards but advocate different, and
sometimes contradictory, paths to achieve the same results. Some models are

http://www.ncte.org/standards/standards.shtml
http://www.ncte.org/standards/standards.shtml
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skills-based and prescriptive, others are more student-centered and teacher-
designed. The workshop approach is one that can be described as a methodology
that allows the teacher to design the delivery of instruction within a constructivist
framework and a student-centered setting. Rooted generally in the work of Lucy
Calkins (1983), Donald Graves (1984), and Nancie Atwell (1987) and others, this
approach focuses on meeting the needs of individual young readers and writers by
allowing them to have choice in what they read and in how they respond to readings
and experiences through writing. Students collaborate through writing journals and
engaging in group projects among other student-centered strategies. Teachers
have varying roles such as facilitator, director, editor, reader, and writer. Formal
or direct instruction is delivered in minilessons, and students share evaluation of
their work through a peer editing process. The appearance of the classroom differs
from the more traditional teaching context in which students are typically reading
the same selection or book or writing in a particular format determined by the
teacher who is following a pre-set unit plan. Despite the highly flexible nature of
the workshop approach, however, proponents of the workshop do clearly provide
instruction on how to structure a classroom environment, design a curriculum,
and establish a time schedule (Atwell, 1998; Fletcher & Portalupi, 2001;
Rief, 1991).

For a novice teacher or a preservice teacher who is attempting to learn how to best
guide students to meet the national standards for English language arts and hoping
to apply the precepts of the workshop in a classroom, observing a model classroom
might be the best way to learn. However, first-hand observations have limitations.
Exemplary teachers in model classrooms may demonstrate the practices of the
approach, but observers may feel confused about its organization because students
in a workshop classroom are often engaged in different activities at different times.
Observations of multiple workshop classrooms may leave the novice teachers or
preservice teachers quite frustrated because they may not be able to determine a
clearly evident common pattern among the settings observed. Unlike programs
that are more prescriptive, this approach is malleable. That is, teachers who claim
to use the workshop approach do not necessarily use it in the same manner, and
because of the flexibility in its design, most are likely to be guided by a philosophy
that underlies practice rather than a delineated set of activities. The approach might
be compared to a recipe that can be adjusted with addition or removal of spices
and with increases or decreases in amounts of ingredients depending on the inter-
pretation of the cook. The recipe must, nevertheless, have some basic ingredients
in order to keep its integrity. Similarly, interpretations of the workshop approach
must maintain the constructivist, student-centered philosophical frame but can be
adjusted to fit the needs of the students, the teacher, and the community.
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Why Video Cases?

Observing exemplary and even mediocre teaching performances in a workshop
classroom allows novice and preservice teachers to gain knowledge about
pedagogy, classroom management, environmental influences, and human in-
teractions as these elements occur in a teaching/learning dynamic. Exemplary
teaching practices can serve as models to emulate and they become even more
effective when juxtaposed with mediocre practices, which can help to build a
student’s conviction about the kinds of teacher behaviors that should be avoided.
However, live observations, despite their undisputed value, do not always provide
novice and preservice teachers opportunities for focused critical analysis and deep
reflection because the moment observed disappears as it happens. What remains
is the observers’ imprint of that moment – a memory of what occurred framed in
a personal interpretation. Nevertheless, reflections of observed teaching practices
do provide valuable avenues for professional growth (Harrington, 1995; Shulman,
1992) and are highly useful to teacher educators who are charged with the task
of preparing effective and thoughtful literacy teachers in a relatively short time,
sometimes within a span of a few weeks.

Written case studies provide exemplary or problematic moments of classroom
interactions captured in text and therefore can prove useful for individual or
group interpretation and critical analysis. Sharing these case studies in focus
groups can help to generate thoughtful and provocative dialog. Coupled with live
observations, written case studies can greatly enhance the learning experience
for teachers in training. However, these case studies may not necessarily align
well with what is viewed in a classroom because of the likelihood that the
settings described in text and the live settings observed are contextually distant.
Yet juxtaposing these may help students find commonalities and connections
that are catalysts for rich dialog that can broaden their understanding of
pedagogy, classroom management, or the impact of the local and expanded
environment on how a classroom functions. That is, they may read about a
particular strategy and happen to see it in action during an observation, or they
may read about how a teacher’s print-rich classroom promotes literacy and
observe such a classroom to gauge for themselves how it affects teaching and
learning.

Video-case methodology transcends the current case study practices used in the
preparation of literacy teachers by providing a sharedobservation of experienced
teachers in action. This shared experience situates exploration and examination as
well as provides a forum for discussion that generates contextualized knowledge
about classroom dynamics. The benefits of using video-case methodology in
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teacher preparation have been documented in studies that focus on preparation
courses for reading teachers (Kinzer et al., 1992; Risko, 1991), classroom
communication skills (Olson, 1994), science teachers (Abell et al., 1998;
Louder, Wallace & Graves, 2001; Stefanich & Kelsey, 1989; Vitale & Romance,
1991), and physical education teachers (Tannehill et al., 1991). Video-cases are
representations of classroom events that can function as anchors for reflection
and professional growth because they allow viewers to examine all the dialogue,
actions, emotion, gestures, nuances, and body language – the complexity of a
classroom environment. Examination of single incidences is often used to narrow
the visual environment and capture isolated actions of a particular person or a
small group.

Novice and preservice teachers of English language arts, in particular, can
benefit from peering through an imaginary window, controlling the image viewed,
and examining it intentionally to determine how context has an impact on the
way the approach is implemented. They can, as a group, view the same classroom
experience and seewith critical eyes, and they can repeatedly examine a segment
in order to more clearly distinguish and evaluate its dimensions and complexities.
Just as a viewer who sees a favorite film for a second or third time and gains a better
understanding of the story line, students who view a video case for a second or
third time will discover innuendos in interactions, or physical elements that were
on first viewing overshadowed by interactions among group members and that
clearly or tacitly have an impact on those very interactions. For instance, a better
understanding of the dynamics of the classroom can be achieved by focusing on
the classroom environment. Messages on posters placed on a wall, types of books
on a shelf, number and types of student products displayed provide information
that a teacher can glean to more deeply examine the learning environment and the
teacher/student roles. Dialog can be examined more closely, giving attention to
facial expressions, tone and inflection of voice, and body language. Providing this
kind of lens to explore how experienced teachers apply the reading and writing
workshop approach in differing ways and how young readers and writers respond
could potentially demystify the approach and enrich the professional growth of
experience novice and preservice teachers. LEAP’sdesign was intended to provide
such a lens.

Building Leap

LEAP was created in 1995, before compact video storage devices such as DVD
became readily available. At that time, laserdiscs provided the highest quality
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video images and allowed for easy and quick access to video segments. The
outcome of the project was an interactive laserdisc-based prototype that was
tested by preservice teachers. LEAPincluded three major components:

(1) a laserdisc containing 23 naturalistic (not rehearsed or scripted) video-cases
featuring three experienced, middle school teachers as they implement the
workshop approach;

(2) software that allows learners to randomly explore the video-cases and
to analyze and critique precepts of the workshop approach from various
perspectives; and

(3) a collection of seminal literature (books and journals) concerning the under-
lying theory and current practice related to the reading and writing workshop.

Users needed a computer, a laserdisc player and a television, each connected to the
others to view and interact with the video-cases. More than 20 books on the topic
of the reading and writing workshop approach were selected. Authors included
Nancie Atwell, Lucy Calkins, Linda Rief, Tom Romano, Donald Graves, Janet
Emig, Louise Rosenblatt, James and Dorothy Strickland, and Judith Newman.

Guiding Questions
As investigator, I gathered data throughout the process, but my role was also one
of collaborator who worked closely with literacy education experts, educational
technology experts, and the users of LEAPto arrive at conclusions and assumptions
that informed three guiding questions for the development of the prototype: What
are the design features of LEAP? What procedures are necessary for the devel-
opment of a theory-based prototype of LEAP? What changes in perspectives are
evident in interviews with and observations of teachers in training as they interact
with LEAP?

The Far West Laboratory model for research and development seemed best
suited to the task of designing and developing LEAP. It was selected to guide
a responsive evaluation – that is, one that was recursive, informally structured,
and subjective. The research and design cycle, as developed by the staff of the
Teacher Education Program at the Far West Laboratory for Educational Research
and Development (Borg & Gall, 1989) includes ten steps, but only the first four
were used to create and evaluate a prototype of LEAP:

Step 1: Research and information collection – needs assessment, review of
literature, small-scale research studies and preparation of report on state
of the art.

Step 2: Planning – defining skills to be learned, stating and sequencing objec-
tives, identifying learning activities, and small-scale feasibility testing.
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Step 3: Development of a preliminary form of product – preparation of
instructional materials, procedures, and evaluation instruments.

Step 4: Preliminary field testing – conducted in from 1 to 3 schools, using 6 to
12 subjects; interview, observational, and questionnaire data collected
and analyzed.

Design and Development – Step One

Step One of the Far West Laboratory model entailed a review of the literature
on the reading/writing workshop approach, on video-case methodology, and on
laserdisc technology and its use in teacher education. Small-scale research was
also conducted. Samples of video-case programs developed by researchers at
Cleveland State University, the University of Vanderbilt, and the University of
Alberta were reviewed. The vision of LEAPwas, for the most part, a composite of
what was learned through the review of the literature and the investigation of ex-
isting models as well as information gathered through a number of meetings with
experts on the reading and writing workshop approach and stakeholders at the field
site where LEAP would be tested. These sources of information and viewpoints
began to clarify the purpose for LEAP and to answer the guiding question and
its sub-questions regarding design issues: What is desirable video content for the
laserdisc? What are effective features of software? What are thought-provoking
themes and subthemes for exploring reading and writing workshop classrooms?
What program features encourage and support a theoretical framework for the
design?

Theoretical Framework
Framing the design for a prototype on an appropriate and defensible theoretical
perspective was a critical component of the process because it provided a foun-
dation from which to build. LEAP’sstructural design is based on the principles of
cognitive flexibility hypertext (Spiro & Jehng, 1990), a method that has been used
for the preparation of professionals in other complex domains such as medicine.
The social constructivist principle that meaning is context-specific is prominent in
the theoretical underpinning of cognitive flexibility hypertext: cognitive flexibility
theory (Spiro & Jehng, 1990, Spiro et al., 1992). Cognitive flexibility is the
ability to spontaneously “restructure one’s knowledge, in many ways, in adaptive
response to radically changing situational demands” (Spiro & Jehng, 1990,
p. 166). Cognitive flexibility theory’s central metaphor extends from the work of
Wittgenstein (1953): criss-crossing the landscape of information to examine an
idea from multiple perspectives in order to arrive at its meaning. A premise of the
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theory is that revisiting the same material, at different times, in rearranged contexts,
for different purposes, and from different conceptual perspectives is particularly
important for attaining the goals of advanced knowledge acquisition because
“knowledge that will have to be used in many ways is taught in many ways” (Spiro
et al., 1992, p. 170). Ill-structured, or complex, domains are best understood in
this manner – that is, by examination from multiple perspectives for multiple
reasons so that the knowledge and skill internalized is flexible and can be applied
appropriately within the varying contexts within which they are needed. The
theory claims that transfer of knowledge entails situation-dependent schema
assembly – not retrieval of whole, prepackaged schema. The reading/writing
workshop approach fits into the category of an ill-structured domain because of its
changeable and adaptable nature. To be successful in a reading/writing workshop
environment, a teacher would need to transfer knowledge that is flexible and
situation dependent.

Cognitive flexibility hypertext makes possible the examination of mini-cases
that are accessed by use of a software application for a guided, nonlinear, and
multi-dimensional analysis of larger cases. Mini-cases, as described by Spiro and
Jehng, are brief, edited “pieces” – as short as 45 seconds – of the video-case;
they are selected to closely examine and analyze interactions. Because mini-cases
delivered on laserdisc can be accessed readily, randomly and repeatedly, the
laserdisc environment was deemed ideal for cognitive flexibility hypertext.
The intended cognitive flexibility hypertext structure of LEAPwould provide the
broad theme-based “paths” for exploration that guide the class, small groups, or
individuals as they traverse mini-cases within the video-cases of English/language
arts teachers who use the workshop approach. Each path would present a view of
the mini-cases from different but overlapping perspectives. Teachers-in-training
and their instructors would use their visual explorations as the backdrop for
discussion and debate on the diverse perspectives found in professional literature
regarding the workshop approach as well as other approaches to teaching
reading and writing. The most prevalent feature, then, of LEAP’sdesign was the
exploration of 23 mini-cases, or naturalistic portrayals, of three middle school
teachers. Why and how middle school teachers were selected was determined
during Step Two of the research and design cycle.

Design and Development – Step Two

Goals
The Far West Laboratory’s development cycle model’s Step Two, which states
that the product’s objectives should be identified, was modified. Identifying



Designing and Developing a Video-Case Based Interactive Program 81

the product’s objectives, according to the model, means defining skills to be
learned and stating and sequencing specific behavioral objectives. I did not feel
that drafting objectives corresponded well with the theoretical underpinnings
of LEAP’s content nor of its delivery system. Inherent in the precepts of the
content (i.e. the reading/writing workshop approach) and in the delivery system
(i.e. assumptions supporting the cognitive flexibility theory framework) is a
constructivist perspective. Consequently, using behavioral objectives to guide
and inform the development of LEAP could narrow its potential possibilities.
Instead, general and tentative goals were established to provide direction for
development and evaluation. The information gleaned from the research and from
the collaborative efforts with content experts served to formulate the specific
purpose of LEAPand to guide the formulation of three broad goals:

(1) To provide thematic “paths” for exploration by which the whole class, small
groups, or individuals can traverse the video-cases of experienced language
arts teachers.

(2) To facilitate the exploration of novice and preservice teachers as they draw
from models described in text and from examination of actual teachers in the
formulating of concepts about literacy education.

(3) To provide a forum, a shared experience, for discourse which could gen-
erate contextualized impressions and help to identify assumptions of the
reading/writing workshop in specific and the teaching of literacy in general.

In general, Step Two of the design and development cycle guided the LEAP
project from planning to the production of a prototype and provided answers
to the second guiding question: What procedures are necessary to develop a
theory-based prototype?

Selecting Teachers and Mini-Cases
Middle school teachers were determined to be the best models to videotape
because LEAP could then be used with a broad range of novice and preservice
teachers, from upper elementary to high school level. Administrators at one urban
and one suburban school district were asked to recommend exemplary middle
school teachers who use the reading/writing workshop approach. Five names
were offered, and all five were interviewed and observed as they conducted class.
Of those, three were videotaped over a three-week period. They will be referred to
by first name: Carol, Janet, and Maureen. Diversity among the teachers’ students
was evident in backgrounds and abilities. Carol taught mainstreamed special
education students. Janet’s students were mostly inner city Hispanic, low-income
adolescents, some from immigrant families. Maureen’s students lived in upper
middle class, mostly Anglo, neighborhoods.
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Teachers who are strong proponents of the approach, such as these three ex-
perienced teachers, have differing interpretations and contexts and consequently
differing modes of implementation of the approach. For this reason, I considered
the workshop approach an ill-structured domain and believed that video-case
methodology would help learners examine the complexity of it by capturing and
showing all facets of the workshop classroom and facilitating the examination
of those facets from varying perspectives. To do this, the video images needed
to capture the context-based variances in instruction as well as the forces that
influence the context – students, communities, teachers, etc. Therefore, taping
authentic settings – with no preconceived scripts or prescheduled events – was
essential to the purpose for LEAP.

The teachers were asked to conduct their classes as they normally did and
not to prepare anything scripted for the taping. Two cameras were used – one
focused on the teacher and the other on students. The teacher wore a wireless
Lavaliere microphone and pressure zone or “pancake” microphones were placed
strategically around the room to pick up student voices.

A two-hour tape of 43 roughly edited mini-cases was culled from the 22 hours
of raw footage. These preliminary mini-cases were identified according to one or
both of the following criteria: (a) the video segment clearly showed meaningful
interactions among students or between teacher and students; and (b) the video
segment clearly demonstrated an application of techniques or strategies described
in the literature about the workshop approach. The collection was shown to four
experts on the reading/writing workshop approach who used a Likert-type scale to
rate each mini-case for evidence of effective workshop practices. Based on these
ratings, 23 mini-cases were selected. Five of the 23 mini-cases were randomly
culled and shown to a group of university graduate students enrolled in a course
on teaching reading and writing in the middle school level. The mini-cases were
shown linearly (not as they were intended to be viewed in LEAP) and dialog that
followed the viewing was recorded and analyzed for depth and evidence that the
students were engaging in the formation of concepts and opinions. The quality of
the dialog triggered by the sample mini-cases confirmed that the mini-cases would
be useful for engaging students in rich discussion anchored on authentic classroom
situations.

Design and Development – Step Three

The third step of Far West Laboratory model’s planning phase guided a refinement
of the conceptualization of the product’s components and how those compo-
nents would be used. It also included the procedures for building the product
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and attainment of instruments used to evaluate. Experts on interface design,
videography, and editing were consulted throughout the process.

Themes and sub-themes, as described in cognitive flexibility hypertext, were
determined for LEAP. Three themes would guide learners through minicases
– teacher role, student role and environment. Subthemes within each of these
provide information about how teachers and students interact and about the
elements of a workshop environment. A writing-with-video feature was added to
the ingredients of LEAP’s cognitive flexibility hypertext. This feature provided
a means for video-supported oral presentations and for video-supported essay
writing. The development of these features occurred in what became the lengthiest
and most intriguing of the four steps of the design and development cycle.

While the video from the two cameras’ rolls was being reviewed to create 23
carefully edited mini-cases that would fit on two 30-minute sides of a laserdisc,
the software that would guide the user through mini-cases was being developed.
HyperCard was selected as the best authoring tool at the time because it offered a
mechanism for “tagging” very short video segments that would be inserted within a
text field and function as text (graphical links to selected video that could be embed-
ded in text and could scroll along with text). This feature was critical if the plan for
users to merge video and text into an essay could be made possible. Five main menu
options were used to guide the user through the HyperCard stack that controlled
the laserdisc player: Teacher Stories, Themes, Creations, Re-Views, and Sources.

Teacher Stories
Teacher Stories allows the user to choose one of the three teachers, Carol, Janet, or
Maureen. The screen shows a picture of each of the three teachers in her classroom;
above each picture is an invitation to “meet” the teacher: “Click here if you would
like to know about Carol and her students.” When a teacher is selected, the user
sees a screen that includes a biographical sketch and mini-cases (see Fig. 1).
Information about the teachers was gathered in an interview with each, and that
information was available in text form. The user could click on a button to pull up
a screen that summarized the teacher’s responses to questions such as “What are
characteristics of your students?” “How long have you used the reading/writing
workshop approach?” “What advice do you have for someone who is planning to
use the approach?” The user can also view any of the mini-cases showing one of the
teachers’ performance; these are coded by first name initial and arranged in a box.
Controls for the laserdisc player are available at the bottom of nearly all screens
in LEAP. Consequently, the user can view the mini-cases one by one or click the
forward arrow on the control bar to play Carol’s seven mini-cases in linear fashion
without interruption. The mini-cases are not arranged in sequential order by date
and time of the events in the video, although a sequential order would seem to be
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Fig. 1. Video-Cases of One of the Three Teachers, Carol, can be Viewed by Clicking
on the Icons. On the Right Side, the User can Click to Read Information about Carol’s

Background, Experience, Students, and Perspectives on the Workshop Approach.

the logical arrangement. Watching mini-cases in any sequence would help the user
gather general information about the teacher, students, and the workshop setting
in order to make preliminary evaluations of the context. Because of the nature of
the workshop approach – an environment in which multiple individual projects are
occurring concurrently – events do not need to be shown in linear progression. The
mini-cases represent isolated, self-contained examples of workshop activity. For
instance, one mini-case shows Carol having a conference with a student about a
book he is reading while another mini-case shows her reviewing a student’s writing
on the computer screen.

Themes
Themes guided the user through the mini-cases based on three very broad themes
– teacher role, student role, and environment – or through 28 sub-themes listed
under the broad themes. Many of the terms listed are those used by Atwell (1998),
Rief (1992), and Calkins (1983) in their descriptions of the workshop. Following
is the outline of the themes and some of the subthemes that were used to facilitate
the mini-case traversals:
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(1) “Teacher role” – subthemes included “coach” (individual conferencing),
“guide” (nudging, giving minilessons), “learner” (reads and writes along with
students, shares writing), “manager” (walks around room, assesses, evaluates,
managers behavior), “director” (takes center stage, gives direct instruction
to all).

(2) “Student role” – subthemes included “time manager” (choosing reading
selections, choosing writing projects, abandoning undesirable reading and
writing selections, walking around to different locations in the room), “critic”
(comparing/contrasting authors, evaluating effectiveness of text).

(3) “Environment” – subthemes included “publishing materials” (books,
magazines for publishing opportunities, writing supplies), “technology”
(computers, printers), “comfort objects” (reading area rug, rocker, bean bags,
etc.), “author’s chair” (location for sharing writing with all).

Experts on the reading/writing workshop approach were again asked to review
the mini-cases, this time for identification of themes and sub-themes that were
evident in each mini-case. The mini-cases were then arranged in the software in
two ways: by theme and by sub-theme. The user could, then, view all mini-cases
that highlighted the teacher’s role. Or the user could see a collection of mini-cases
in which the teacher as a negotiator, a sub-theme, for instance, is highlighted. When
a mini-case is selected on the Teacher Role computer screen and watched on the
television screen, the sub-themes that are evident in the mini-case are automatically
highlighted on the computer screen (see Fig. 2). In the illustrated case, shown in
Fig. 2, sub-themes in the two general themes – student role and environment – are
also highlighted to make the user aware of other aspects of what is being observed
that may not be as vividly demonstrated. Sliding the mouse over any of the highlight
sub-themes opened a small text box that explained how the sub-theme was evident
in the mini-case.

Creations
In Creations, the user was able to write a response to what was viewed by choosing
to create a video essay or a video presentation. Both options provided a structure
for entering text and video; the essay was intended for a single reader to review
and the presentation emulated a presentation software screen and was intended for
large group viewing. The unique highlight of the essay feature is that users were
able to write with video. That is, they could insert video clips into their writing.
The early investigation of video-case based programs did not reveal any products
that included this feature.

To write an essay with video, the user clicked in the text box and typed (see
Fig. 3). Controls on the bottom of the screen allowed the user to traverse through
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Fig. 2. This Image of the Computer Screen Illustrates the Options Available to the User:
Viewing Eight Short Mini-Cases (Maureen 1 or M1 through M8), Identifying the theme
and Subthemes (Right Three Boxes), and Navigating through the Laserdisc or through the

Software Program (Bottom Controls).

the laserdisc to find a start point and an end point in a short segment of video.
Controls on the right side of the screen allowed the user to mark those points in
order to select a piece of video. To insert the selected video, the user clicked in the
spot within the text where the video would be placed and then clicked on “Insert
Tag.” A symbol linked to the selected video then appeared as part of the text and
scrolled along with the text as a text character. In the “Present” mode (top button
on right side of screen), all controls are hidden and video tags can be clicked to
view images as text is being read.

To create a video-enhanced presentation, the same procedure was followed.
The pre-set size of the text in the text box, though, was larger. An additional piece
of equipment to project the computer screen was necessary – an LCD panel or
digital projector.

Re-Views
Re-Views provided the teacher educator or the programmer the option of selecting
up to four particular mini-cases and asking the students to respond to questions
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Fig. 3. The User can Write a Video-Enhanced Essay on this Screen by Typing in the Large
Scrollable Text Field and Using Tools on the Right to Browse, Select, Test Pieces of Video

that are to be Inserted into the Text.

regarding the selections. When this screen is projected, Re-Views becomes an
inquiry tool used to lead a focused group discussion on a particular aspect of
the workshop approach. The mini-cases can be viewed by the teacher education
students, who can then brainstorm thoughts, note them in the text box, and form
a collective critical analysis of what is viewed.

Re-Views can also be used as an assessment tool when teacher education
students are asked, individually or in groups, to view the selected mini-cases and
then instructed to write a response in the text box. Of course, the instructor does
not need to use Re-Views to accomplish this task. Students can locate particular
mini-cases from any location in the software. The design feature – gathered
selected mini-cases in one location with a list of questions – was intended to make
structured investigation convenient for both instructor and student (Fig. 4).

Sources
Sources provided the user with an annotated bibliography of the resources that
describe the principles of the reading/writing workshop approach. The list includes
books and journals, most of which accompanied LEAPwhen it was field-tested.
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Fig. 4. On this Screen the User can Respond to the Questions by First Viewing the
Instructor-Selected Mini-Cases and then Typing in the Scrollable Text Field.

Design and Development – Step Four

Step Four of the research and design cycle, which called for a field test, aligned
well with the third question: What changes in perspectives are evident in
interviews with and observations of teachers in training as they interact with
LEAP? A six-week field test was conducted at a private university in Houston,
Texas. Twenty-nine preservice teachers and their professor were observed as
they used LEAP in a children’s and young adult’s literature class. The students
selected a book of choice from the LEAPcollection, formed groups of 3–4 people
to explore the mini-cases, prepared and delivered a group presentation, and wrote
individual persuasive essays using the Creations component of LEAP. Data was
collected by videotaping and transcribing sessions and presentations, collecting
questionnaires, and conducting interviews.

LEAP’ssoftware was designed to include a support system for users. To test the
usefulness of the built-in support, the students were encouraged to explore the pro-
gram in whatever fashion they chose. To measure how effectively the components
of the program provided a setting for a collaborative and enriching examination of
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the workshop approach, the students were not provided direct instruction on the
reading and writing workshop by the researcher or their professor. These restric-
tions were imposed for field-testing purposes; that is, results of this field-test would
describe the impact that LEAPmight have given the least possible support from
instructors. The researcher made the assumption that LEAPcould have a greater
impact in a more richly supported setting and did not intend for the program to
necessarily be used in a teacher education classroom as it was used in the field-test.

Eight groups met in a technology lab for 2 hours on one week and 2 hours
on the following week. General guidelines – open-ended questions designed to
prompt the students as they prepared their presentations – were provided.

Lab Interaction
Observations of the lab sessions and of the videotapes of the sessions indicated that
all of the groups relied on the guidelines to determine their course of action with
the video-cases, and some groups expressed anxiety about preparing an adequate
presentation that would be evaluated positively. Although each group was often
reminded that the guidelines were offered as possible directions to take as they
approach the activity and not as directives, some students remained task-oriented
and apprehensive. One student said, “I just want to be sure that I do what you
(professor and researcher) want.” Five general categories of lab interaction were
identified: interpretations of readings, anecdotes/personal experience, defining
traditional vs. non-traditional stances, sub-themes, and hardware/software.

Interpretations of Readings
All groups discussed their interpretations of the books read. These interpretations
were not always directly related to the mini-cases, but they were most often
triggered by them. Some of this talk was critical interpretation, but a larger portion
of it was descriptive, as in the following strip:

S1: Most of this book (refers to Clearing the Way,Romano, 1987) to me seems like that
he is saying everything is like that – the student’s own choice – and the same thing
that we are seeing – they get to choose (refers to mini-case). I know he said that for
pre-drafting . . . that he made sure that they have 4 days, you know, plenty of time to sit
and think. So to me he’s not someone that would be real restrictive.

S2: Just like him (refers to A Researcher Learns to Write, Graves, 1984) He was like, he
worked better when he was working on one thing and when he only had one thing to
worry about and he could just do it his way. It was the way he felt comfortable and I
think that’s what really works. When you restrict somebody they tend to rebel – just like
her’s (referring to S4’s daughter who was frustrated about writing a book report). I as
a student would make myself read books just because there are points involved. I mean,
there’s incentive behind it. You’re going to go with the incentive one, so she’s going to
go on hating reading, or every time she reads, she’s going to look for something now.
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Anecdotes/personal Experience
All groups frequently discussed anecdotes/comments that related to personal
experience. Comments about personal experiences were usually negative
particularly when personal memories were compared to what was perceived in
the mini-cases as more positive (student autonomy, teacher support):

S2: I remember a clip now, (referring to a peer conference in a mini-case) – that’s something
they did. Your peers did not look at your papers. Teachers graded your papers and that
was it.

S4: We had to stand up in front of the class and read ours.
S2: . . . when it was finished.
S4: Oh, that’s true.
S2: But we never handed it to a peer and had them criticize it and help you out and change

just like they did in that little clip. And we could use that.
S4: They start that really early with the red marking pencil.
S1: I think we did that (exchange papers). I don’t remember. They did in college.
S4: They start really early with the red marking pencil and they have to–
S1: I think we did that, I don’t remember . . ..
S2: I remember switching papers to check your math work. You know, you check your

neighbor’s and they check yours, but I never remember them readingmy papers. It was
always something you just did. The teacher read it and turned it back to you.

Traditional vs. Nontraditional Stances
Some groups engaged in debates on what was traditional and what was non-
traditional in the mini-case scenarios and which approach is better for the student
and for the teacher. One group member brought a copy of a reading activity
worksheet her 6th grade daughter received at school. She told the group the
teacher said her class was conducted as a reading/writing workshop. Although
the following strip does not illustrate the debate that occurred in other groups, it
does reflect the students’ attempt to determine what is and what is not traditional
about the workshop approach. This discussion turns to the use of a list of book
titles given to the 6th grader.

S2: This is what I had to do (points to book report from her daughter received at school).
S1: What is that (looks at worksheet)?
S4: That book report.
S1: Do you know in my entire school I only wrote two research papers, one in freshman year

and one in my senior year in high school? I didn’t have to read any other time.
S4: They call this their reading/writing workshop. To me it’s more like book reports.
S1: They give you a list. So it’s a list.
S4: This is what they have to do after every book.
S1: For every book? I wouldn’t want to read if I had to do that. You have to work after you

read it! Well, it does give you a guideline as to what you’re reading for. If it’s not reading
for pleasure – so she’s telling for what –
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S2: I just think there’re better ways to where students can remember what they have read. Do
a skit, change it up every time. (Note: a skit interpretation of a novel was demonstrated
in a mini-case.)

Subthemes
Conversations often centered on some of the subthemes, particularly, “teacher as
learner,” “reader/author for pleasure,” “author’s chair,” “unrestricted space,” and
“comfort objects.” One member of the group operated the computer and seemed
to monitor the pace and direction the group used to explore the mini-cases. In this
strip, she clicked on the “reader/author for pleasure” subtheme.

S1: This one, that’s what my book is about. Do you want me to read it out loud, so you all
don’t have to? (refers to on-screen explanation of reader/author for pleasure sub-theme)

S2: Sure.
S1: Do you want me to read this one? (She begins to read.) As a reader for pleasure, the

student has the freedom to choose books that are appealing. They’re also free to abandon
those that are not appealing . . . What else do you all want to look at? Do you want to
look at a different one? Do you want to look at –

S2: Does that mean – They were talking about The Client(refers to 8th grade student dis-
cussion in mini-case). I guess they read it for pleasure. It sounds like not everyone read
it because she was asking, who read it and who’d seen the movie. So I guess that’s how
that comes into play.

Software/Hardware
Some of the dialogue concerned how to use the software and hardware, and often
this discussion included the lab assistant. Most of the assistance requested from
the groups regarded the software functions. Although every screen had a help
button available, the group members preferred to ask their questions directly to the
lab assistant. By the second session in the lab, most of the groups had very few
questions.

Questionnaires

Responses to three open-ended questions were collected before and after LEAPand
compared to examine if and how perspectives evolved through the experience with
video-cases. Respondents identified their goals as teachers of literacy (Question
1), their expectations of their students (Question 2), and their understanding of the
reading and writing workshop (Question 3). The responses were tabulated, and then
coded for themes. The themes were arranged in order by how frequently they were
cited in the responses. They were also classified as “student-centered” or “subject-
centered.” Student-centered commentaries were those that implied the subject’s
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interest in student growth and development and implied a more constructivist
philosophical stance. For example, “My goals are to have my student enjoy reading,
and want to do it all the time. I want to involve lots of activities.” Subject-centered
were those commentaries that suggested a concern for transmitting conventions of
language, such as “To teach students the literary elements and how to use them in
writing.”

Question 1 – Teacher Goals
The most frequent response in the pre-LEAP questionnaire related to student
enjoyment of language. The responses were coded into eight themes, three (less
than half) of which were classified as student-centered. The remaining four themes
characterize comments containing words such as “skills” and “vocabulary.” The
content of the responses to this question was more varied in the post-LEAP
questionnaire results; there were more themes in this set than in the pre-LEAPset.
Of the 13 themes in the post-LEAPresponses, eight (slightly more than half) were
classified as student-centered. Examples of these are: (a) Excite students about
reading books/magazines/newspapers – all genres; to personalize reading; and (b)
To encourage enjoyment of reading so that children will choose to read on their
own time for pleasure. The students had not only become more diverse in their per-
spectives about how literacy is developed, they had also expressed a shift towards
being more student-centered. A comparison of the language used in the pre-LEAP
responses and that used in the post-LEAP responses indicates that the latter set
included some of the terminology introduced during their experience using the
LEAP program. These included “choice,” “meaningful experiences/activities,”
“critical thinking,” “comfortable environment,” and the “reading and writing
workshop approach.”

An analysis of the verbs the subjects used to describe their goals also differed
subtly between the pre-LEAP questionnaire and the post-LEAP questionnaire
responses. As with the themes, the verbs found in the post-LEAPresponses were
more varied. More importantly, the verbs in the post-LEAP responses suggest
that the teacher role is one of a guide and facilitator. Verbs like “help,” “allow,”
“provide,” “turn on,” “excite,” and “give” were followed directly or indirectly by
“students” or “children.” By contrast, verbs in the pre-LEAP responses such as
“show” and “make” suggest that the teacher role is more one of an authority figure.

Question 2 – Expectations of Students
These responses varied from general and concise entries such as “Know how to read
and appreciate books,” to quite specific ones like “reading, writing, editing, choos-
ing sources, organizing, grammar, style, developing stories, compare/contrast,
make inferences, etc. creating images from text, i.e. art and illustration.” The
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two most often cited pre-LEAPresponses related to specific categories of subject
matter and student outcome: knowledge of literary elements, reading skills, and
grammar. The two most frequent themes in the post-LEAPset of responses seem
to present opposing viewpoints: providing choice to students and ensuring that
students do well on the state standardized test. Giving students the choice to select
what to read and what to write suggests a student-centered environment. Insuring
that the students master essential elements identified by the state and tested through
standardized test implies that the classroom environment will be teacher-centered.
The students seemed to have recognized a value in the methods demonstrated in the
mini-cases as well as the urgency of preparing K-12 students for the state test. This
blending of a student-centered philosophy and a teacher-directed approach that
was perceived as necessary to succeed on the test was evident in the dialogue in
the lab sessions as well in the products they created with LEAP. An analysis of
the presentations and essays indicated that the pre-service teachers’ exploration
of LEAPsuggested a perception of polarized approaches: the traditional approach
and the reading/writing workshop approach. In some cases, however, their
responses showed an attempt to align with both perspectives as in this comment:
“I believe the TAAS (Texas Assessment of Academic Skills test) objectives and
Essential Elements (state curriculum) should be the minimum which they have
learned. They should be competent in reading and writing, and enjoy it.”

An examination of response themes that were absent in one of the two
questionnaires indicates that the pre-service teachers’ concept of what abilities
and skills their students should have shifted from a focus on content (what
knowledge students would have) to one on process (how those students would
acquire knowledge). The following were absent among the themes of responses
on the questionnaire post-LEAP: knowledge of literary elements, knowledge
of literary genres, developing essays. The following themes were evident in
the responses provided post-LEAP, but absent in the responses before LEAP:
choosing reading/writing activities, relating literacy to real life, individualizing
learning, group/team sharing skills, performance/presentation/art. Again, despite
comments that suggest a plan to be student-centered but provide the direct
instruction needed to prepare for the state test, the dialog during the LEAP field
test seemed to suggest a shift from a content-focused perspective to one that
aligned with the constructivist precepts of the workshop approach.

Question 3 – Knowledge of Workshop Approach
Responses to this question clearly indicated that the pre-service teachers had be-
come familiar with the reading/writing workshop approach after experiencing
LEAP. Coded themes beforeLEAPshow that half of the respondents did not know
how to describe the reading/writing workshop approach. Most of the others briefly
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explained it as an integration of reading and writing. By contrast, all responses in
the post-LEAPquestionnaire used lengthy and appropriate description to define the
approach. Most of the responses focused on aspects that illustrate the constructivist
philosophy underlying the workshop method, as evident in the following examples:

The reading/writing workshop approach allows students to work individually and in groups to
develop their ability to read and write. Students are given the freedom to choose their books
and writing topics. This makes learning meaningful for students.

The reading/writing workshop is an approach that will allow the students more freedom to learn
and at their own pace. I feel that in this approach they are using all their skills such as writing,
reading, judging...There is a sense of the teacher guiding more than teaching with lecture. I
also feel that computer technology can be used and that is a plus. There are more hands on and
I feel students learn and remember when they have learned on their own.

The subjects were also given a questionnaire to determine what they considered
the strengths and weaknesses of LEAP. Their responses indicated that they
enjoyed being able to experience the reality of classroom. Another frequently
stated response was that the experience with technology was beneficial and
pleasant. They attributed the positive experience to their finding that LEAP was
user-friendly. Negative comments regarded a lack of time and the need to flip
the laserdisc. Various suggestions for improving minor mechanical capabilities
were given, but highly ranked among the responses was the message that no
improvements were necessary. In general, the instructor’s comments mirrored
the students: LEAP is a user-friendly program that provides active learning
opportunities, but more time is needed. She also suggested that giving the students
a broader background on theory would enhance their experience.

Video-Supported Essays and Presentations

How the students wrote with video was examined through a content analysis of 15
randomly selected essays. Guidelines for a persuasive essay were distributed early
in the quarter; the students wrote twice as much as guidelines suggested. The topics
in their essays referred to the teacher role, student role, and the environment. Two
constructivist strategies, social learning and meaningful learning activity, were
most often used to defend the reading/writing workshop approach.

Three purposes for the insertion of clips in the persuasive essays became evident
in the analysis: incidental, specific, and rhetorical. Incidental application is the
parenthetical use of video. In this case, the video was not directly or significantly
related to the text, and in some cases, these video clip tags were added to the
end of the essay, much as an appendix is added to a paper. The content of the



Designing and Developing a Video-Case Based Interactive Program 95

incidental clip usually had some resemblance to the ideas in text – such as video
of students conversing attached to a line that states that groups are often used in
the workshop approach. However, the connection between the video and the text
was not specific.

A specific application is one in which the writer refers to a particular item,
person, or incident in the clip as an isolated demonstration of a specific claim that
the writer has made about the assumptions of the workshop approach. Referring to
the way that Carol identified her students as authors and following that statement
with a clip of Carol telling a student that she is an author is one example of a
specific application.

A rhetorical application is the insertion of a clip to support an argument. The
rhetorically inserted clip was described before and after its insertion point. This
type of insertion was the most interesting; in some cases, if the video tag had been
removed, the text could no longer stand alone and be meaningful even though
the video, of course, is not syntactically essential in a textual sense. The most
frequently used application of video was the incidental, but 26% of the writers
applied clips in a rhetorical manner.

Field Test Summary

The field test results confirmed that the goals set for LEAP in the early stages of
design and development had been achieved:

(1) Thematic “paths” for exploration were used by the whole class, small groups,
and individuals to explore the video-cases of the three experienced language
arts teachers captured on video.

(2) LEAPdid facilitate the formulation of concepts related to literacy education
among the preservice teachers as they drew from models described in the texts
they read and from observation and examination of video representations of
teachers in authentic classroom situations.

(3) Students did engage in rich dialogue in the classroom and in the computer
lab. The video-cases, the books, and recollections of classroom experiences
triggered the dialogue.

The preservice teachers’ language reflected in questionnaires, essays, and
presentations suggested that they had internalized some of the precepts of the
constructivist instructional methods of the workshop, they were able to recognize
differing perspectives on how literacy is taught, and they could identify how
context had an impact on application of the workshop approach. In much of
the dialogue in the lab sessions as well as in the language of the responses to
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the questionnaire, there is also evidence that the students had conceptualized a
polar view of approaches: the traditional approach and the reading and writing
workshop approach. In many cases, the students situated themselves within a
constructivist circle, on the reading and writing workshop side. In some of the
lab sessions, however, students outlined a clear division of teacher-centered and
student-centered approaches but also attempted to align themselves with both
in varying degrees. For example, they agreed with student autonomy but they
stressed the need for structured grammar drill, standardized testing, and teacher
accountability. Or they praised the workshop advocates’ propositions but admitted
that they probably would not tolerate students laying on the floor or on beanbags
to read (images portrayed in the mini-cases). In general, the richer vocabulary
of the post-LEAPdiscourse was interpreted to mean that the students did have a
more lucid awareness of their own perspectives regarding their role as teachers,
the role of their students, and the environment of their own future classrooms.

GUIDELINES FOR DESIGN AND DEVELOPMENT

Purpose and Procedural Plan

A number of lessons were learned about producing video-case based instructional
tools from the design and development of LEAP. Two overarching guidelines for
future projects emerged from the lessons learned: determine a clear purpose for the
video-cases and adopt (and adapt) procedures that systematically guide the process
of design and development. In determining a clear purpose, a number of other is-
sues were addressed such as knowing the audience, selecting appropriate teachers
and classrooms to videotape, knowing the topic to be examined through the video
images, and envisioning the outcome of the program’s use. Considerations and
decisions on all of these matters included as many stakeholders and resources as
possible – potential users (both students and teacher educators), content experts,
technical experts such as videographers and software developers, and developers
of video-case methodology based products. Some of these sources of information
and guidance were also tapped beforeselecting a systematic procedure for design-
ing and developing. Having a step-by-step map for the design and development
path helped to keep the project moving progressively forward on a railed path
that would hopefully lead to a completed and thoughtfully constructed prototype.
Naturally, extending from this were all issues related to timing. For instance, the
point when potential stakeholders were consulted was critical to the process of
design and to the formative evaluations that informed and adjusted the sequence
of steps in design and development. Similarly, consulting experts and examining
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literature about the content had to occur before taping so that what was taped was
most appropriate for the purpose of the project. On reflection, it is clear that a
defined purpose and a flexible yet constant plan were the structure and energy that
generated LEAP.

Other more pragmatic production considerations were the investment of time
and funds, selection of delivery mode, and copyright and legal issues. Besides
investing time in the conceptualization and planning of the program, time had to
be invested in all of the facets of videotaping, editing, and evaluating. Unless a
media support group is available, the developer must be prepared to allot much
time to taping, and particularly, to editing. In order to capture enough mini-cases to
represent naturalistic classroom interactions or enough mini-cases from which to
select the best demonstrations of a particular strategy, many hours of tape had to be
gathered. Only 2% of the 22 hours of raw video was used in the production of LEAP.

To determine what amount of videotaping needed to be done after determining
the purpose, potential settings and models had to be examined, but deciding on
what settings and models to use generated more questions. Should more than one
classroom be videotaped? How long are classes? Because in all three teachers’
cases, the classes were one-hour long and because that was considered sufficient
time to see the dynamics of the workshop, only one class from each teacher’s 6
period day was selected for taping. How many days should camera-persons be in
the classroom before the students become accustomed to the camera and therefore
perform naturally? That occurred after 3–4 days in the LEAP videotaping.
Fortunately, we had planned to tape for approximately two weeks. How many
models should be videotaped in order to select an accurate representation of a
given strategy or concept? Initially, five teachers were to be taped, but only three
committed to the project. Three teachers did provide enough variety in philosophy
and classroom practice to show how all had a rich understanding of the workshop
approach but a different manner of interpreting and implementing its precepts.
Student populations were different as well and provided enough diversity to
trigger dialog about particular student needs.

Logistics and Technical Issues

Schedules were important and required much coordination. If a classroom was to
be taped, permissions had to be secured from the district office, principal’s office,
teachers, and parents of the students in the classroom. That process often takes
days or even months. Once this process was accomplished, camerapersons and
teachers had to be coordinated so that the appropriate classes were being taped on
pre-selected days.
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To produce visually effective mini-cases that captured classroom interactions
and focused on teacher behaviors, two cameras were used – one to follow the
teacher (A-roll) – and one to focus on students (B-roll). When using insert-editing
techniques, a mini-case shows the teacher’s performance as well as the students’
response/reaction to that performance. Selecting the A-roll section on which the
B-roll clips were to be dropped, and then dropping those short clips of B-roll
in precisely the right location on the A-roll section became a rather tedious and
protracted process but a critical one in the effort to create an accurate and effective
mini-case. The most current technology uses digitized video, which can be more
easily edited but appropriate hardware and software, which can be expensive,
must be available for use.

When raw tapes arrived at the editing suite, time once again became critical.
Logging the raw video in a detailed manner – a lengthy process – eventually saved
time and avoided frustration when the program assembly process began. The
result was a library of organized video footage that later facilitated the viewing of
video segments.

Finally, how much time is entailed in the designing and developing process
was also greatly influenced by the selected mode of delivery. Laserdisc was the
mode for LEAP, but because newer technology is available, laserdisc will not be
addressed. CD-ROM, DVD, and web video streaming, the most desirable modes
of delivery now, allow the user to access video-cases quickly and randomly. DVD
is the newest generation of optical disk storage technology; it is basically a larger,
faster CD that holds video as well as audio and computer data. It can store more
than 8 hours of video and has exceptionally crisp image and stereo sound quality
playback. Although the widespread use of DVD for video case methodology in
teacher education is limited by cost, that limitation may decrease as its potential
value for educational purposes, particularly in well-designed instructional support
programs, increases.

CD-ROM is a convenient, effective mode for interactive video-case exploration.
Video-cases are produced as QuickTime movies and imported into the software
that can be created in a number of authoring programs. CD-ROM has a disadvan-
tage: video images are not as clear as they are on DVD, and when projected from
a computer screen to a large size, the image may be less clear and bright. Also,
to avoid a jerky image during playback, QuickTime movies are usually no longer
than two minutes. Sections of a single episode that is longer than that time frame
must then be “patched,” or played back to back in order to view the entire episode.

Delivering video on the web, the emerging technology, promises to be the most
powerful method of using video-case methodology because access will be more
readily available to students than it has been. However, video streaming is in
nascent stages of development and requires powerful computers using broad-band
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internet service to be used effectively. Most teacher education students may not
have access to the kind of computer and internet connection capability at home that
they would need to take advantage of the accessibility of video delivered via the
web. Nevertheless, accessing video on the web will soon be relatively effortless,
and when it is, it will provide an ideal environment for video-case based instruction.

CONCLUSION

The results of LEAP’sfield test suggested that the preservice teachers who used
LEAP became more aware of the variances in teaching methods, and more im-
portantly, in the philosophy underlying those methods. Their stories, reflections,
evaluations, debates, and determinations indicated that they moved towards
situating themselves within a philosophy that “fit” their evolving perceptions of
literacy, teaching, and learning. The video-cases were the anchor – many reacted
and responded to the mini-cases over and over again – each time “seeing” the
same images from differing perspectives.

Future teachers should be exposed to current theory and philosophy and also to
the reality of the professional world in order to bridge theory and practice. Pre-
service and novice teachers should have an opportunity to critically examine both
as they begin to formulate their own philosophy. LEAP’senvironment, like that in
other video-case based tools, was designed to do that. The program provided timely,
theory-based literature on the workshop and exposure to naturalistic video of local
classrooms where it is practiced by selected experienced teachers. It also provided
a forum for dialogue and dialectics and for synthesis and creative expression.

The impact of video on teaching and learning has been recognized ever since
video became available in teacher education classrooms. The advantages of
combining randomly and quickly accessible video-cases with software to help
learners navigate through images have just begun to be documented. With the
ever-emerging innovations in technology, particularly DVD and video streaming
technology, video-case methodology can become more and more powerful.
Clearly, continuing research will provide the field with valuable knowledge about
how these tools can provide an effective means for improving and enhancing the
preparation of literacy teachers and all teachers.

PERSONAL REFLECTION

What initially motivated the process of design was my own perplexing experience
with the reading/writing workshop approach, first as a high school English teacher,
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and later as a teacher educator. That motivation was fueled by a review of literature
on the approach, which confirmed my claim that English/language arts teachers,
particularly those who are novice teachers, will have difficulty conceptualizing
and internalizing the constructivist setting of the workshop approach because the
approach is so malleable. Although my somewhat passionate vision for LEAP– an
interactive tool to help novice teachers – was fixed, I recognized that an effective
video-case based program must incorporate collaborative activity to validate its
design. I found that to be true, but I also found that the designer’s rationale for
purpose and audience must remain on target as it weaves through this collaboration.
Selecting teachers, preliminary video-clips, final video-cases, software elements,
and software navigation for LEAP involved approximately 40 people who were
invited to participate in some part of the design process. However, although I relied
heavily on their opinions, advice, and responses, I had established the purpose
and delivered an initial design. I determined that middle school teachers would
be taped; administrators recommended teachers. I determined what segments of
the video made the first cut and prepared a list of professional books/journals;
professors who teach the workshop approach rated these to determine the final set
of mini-cases and books. Graduate students responded to samples of the final set.
I planned a navigation map for the software; programmers revised and refined it.

Designing should involve many minds contributing to the shaping of the project,
but the primary designer or designers, who generate both idea and purpose, must
keep a rationale for that idea and purpose in focus throughout the process. LEAP’s
ultimate design is a transformation of the germ idea, but despite its distance from
its initial form, it is not distant from the designer. The impact of this integral role
of the designer or designers reminds me of the last couplet in William Butler
Yeats’ (1928/2004) poem “Among School Children”:

O body swayed to music, O brightening glance,
How can we know the dancer from the dance?

REFERENCES

Atwell, N. (1987). In the middle: Writing, reading, and learning with adolescents. Portsmouth, NH:
Heinemann.

Atwell, N. (1998). In the middle: Writing, reading, and learning with adolescents(2nd ed.).
Portsmouth, NH: Heinemann.

Borg, W. R., & Gall, M. D. (1989). Educational research: An introduction(5th ed.). New York, NY:
Longman.

Calkins, L. (1983). Lessons from a child. NJ: Heinemann.
Fletcher, R., & Portalupi, J. (2001). Writing workshop: The essential guide. Portsmouth, NH:

Heinemann.



Designing and Developing a Video-Case Based Interactive Program 101

Graves, D. (1984). A researcher learns to write. Portsmouth, NH: Heinemann.
Kinzer, C. K., Risko, V., Carson, J. L., Meltzer, L., & Bigenho, F. (1992). Student’s perceptions of

instruction and instructional needs: First steps towards implementing case-based instruction.
Paper presented at the National Reading Conference, San Antonio, TX.

Louder, W., Wallace, J., & Graves, R. (2001). Spinning a web (case) around professional standards:
Capturing the complexity of science teaching. Research in Science Education, 31, 227–244.

Olson, J. S. (1994). Development of a videodisc simulation to teach communication skills. In:
J. Willis, B. Robin & D. A. Willis (Eds), Technology and Teacher Education Annual, 1994.
Charlottesville, VT: Association for the Advancement of Computing in Education.

Rief, L. (1992). Seeking diversity: Language arts with adolescents. Portsmouth, NH: Heinemann.
Risko, V. (1991). Videodisc-based case methodology: A design for enhancing preservice teachers’

problem-solving abilities. In: B. Hayes & K. Camperell (Eds), Developing Lifelong Readers:
Policies, Procedures, and Programs(Vol. XI). Utah State University: American Reading Forum.

Romano, T. (1987). Clearing the way: Working with teenage writers. Portsmouth, NH: Heinemann.
Spiro, R. J., Feltovich, P. J., Jacobson, M. J., & Coulson, R. L. (1992). Cognitive flexibility,

constructivism, and hypertext: Random access instruction for advanced knowledge acquisition
in ill-structured domains. In: T. M. Duffy & D. H. Jonassen (Eds), Constructivism and the
Technology of Instruction: A Conversation. Hillsdale, NJ: Lawrence Erlbaum.

Spiro, R. J., & Jehng, J. C. (1990). Cognitive flexibility and hypertext: Theory and technology for the
nonlinear and multidimensional traversal of complex subject matter. In: D. Nix & R. J. Spiro
(Eds), Cognition, Education, and Multimedia: Exploring Ideas in High Technology. Hillsdale,
NJ: Lawrence Erlbaum.

Stefanich, G. P., & Kelsey, K. W. (1989). Improving science attitudes of preservice elementary
teachers. Science Education,73(2), 187–194.

Tannehill, D., O’Sullivan, M., Stroot, S., & Livingston, M. (1991). Impact of interactive videodisc
technology on preservice teachers’ ability to analyze motor performance. In: D. Carey,
R. Carey, D. Willis & J. Willis (Eds), Technology and Teacher Education Annual, 1991.
Charlottesville, VT: Association for the Advancement of Computing in Education.

Vitale, M. R., & Romance, N. R. (1991). Videodisk-based science training of elementary preservice
teachers: Transfer effects to classroom settings. In: D. Carey, R. Carey, D. Willis & J. Willis
(Eds), Technology and Teacher Education Annual, 1991. Charlottesville, VT: Association for
the Advancement of Computing in Education.

Wittgenstein, L. (1953). Philosophical investigations. New York: Macmillan.
Yeats, W. L. (2004). The Tower: A Facsimile Edition. Riverside, NJ: Simon & Schuster. (Original

work published in 1928.)



5. VIDEOCASES IN ELEMENTARY
SCIENCE TEACHER PREPARATION

Sandra K. Abell and Katherine S. Cennamo

ABSTRACT

This chapter details our story of developing and using a series of videocases
in elementary science teacher preparation. TheReflecting on Elementary
Science videocases provide models of best practices in reform-based
elementary science teaching. They reduce the complexity of teaching into a
manageable story situated in a specific context, so that preservice teachers
can uncover and reflect upon their theories about science learning and
teaching. Through an accompanying research program, we have found that
the videocases perturb student thinking and catalyze them to think like a
teacher as they refine their science education theories.

INTRODUCTION

What should preservice teachers learn about teaching and learning? How will they
best learn it? What can teacher educators do to prepare them? What instructional
materials exist to help teacher educators achieve their learning goals? Such are
the questions that face every methods instructor who plans and enacts courses for
students of teaching. The answers come from an interesting mix of learning theory,
education policy, empirical evidence, and practical experience. The purpose of this
chapter is to attempt to answer some of these questions by presenting our story
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of developing and using videocases in elementary science teacher preparation, a
story which relies on several of these types of evidence for support.

Learning theorists propose that learning is situated in authentic contexts which
allow learners to participate in communities of practice (Brown, Collins & Duguid,
1989; Lave, 1988; Lave & Wenger, 1991; Rogoff, 1990). According to Druckman
and Bjork (1994), the situated approach claims that because action (and the
knowledge that derives from it) is situation-specific, and because rule-following
alone does not help solve situated problems, learning must occur in social settings
that closely match the target performance setting. Thus, learners should learn in
authentic apprenticeship contexts (Lave & Wenger, 1991; Rogoff, 1990). The
situated learning perspective makes a great deal of sense when applied to teacher
learning (see Putnam & Borko, 2000). The authentic context is the classroom,
where students of teaching take part in apprenticeships in which they join,
peripherally at first, and more fully as time goes on, the community of practice of
teaching.

However, the situated learning perspective creates the ultimate paradox for
science teacher preparation. Because we believe the field experience is the
definitive form of legitimate peripheral participation (Lave & Wenger, 1991), we
want our science methods students to observe, develop, and enact reform-minded
practice in real elementary classrooms. Unfortunately, the kinds of classrooms in
which we would like our students to serve their apprenticeships are few and far
between. Because elementary teachers question their own science learning ability
and preparedness for science teaching, science remains the least emphasized
academic subject in elementary schools (Weiss, Banilower, McMahon & Smith,
2001). Thus, exemplary sites for modeling best practice in science education
can be difficult to find. To meet this challenge, we developed the Reflecting on
Elementary Sciencevideo-based materials. They provide a virtual apprenticeship
in which students in the elementary science methods course can think about
science learning and teaching.

The process of developing thinking about science learning and teaching can be
likened to the process of conceptual change in learning science. Learners come
to school science with strongly held theories about natural phenomena, many
of which are not consistent with the accepted scientific view (Driver, Guesne &
Tiberghien, 1985; Driver et al., 1994; Osborne & Freyberg, 1985; Wandersee,
Mintzes & Novak, 1994). Learning science, in part, involves a re-evaluation of
one’s theories in light of perturbing evidence. However, because learners’ theories
are strongly held, they may be uninfluenced by the perturbation (Osborne &
Wittrock, 1983). Likewise prospective and practicing teachers hold ideas, beliefs,
and values that form their personal theories about teaching and learning (Lanier
& Little, 1986; Pajares, 1992). These personal theories may be influenced or
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uninfluenced by learning experiences, including university classes, inservice
workshops, classroom teaching, and reading. The science teacher educator’s
role includes finding ways to perturb teachers’ personal theories so that learning
through accommodation of new ideas can occur (von Glasersfeld, 1987).

Given these assumptions about teacher learning, we needed to create instruc-
tional materials for the elementary science methods course that would perturb
student thinking in a situated context. Our solution was to develop videocases
of science instruction that illustrated models of best practice different from our
students’ typical experience with didactic science instruction (Anderson & Smith,
1987). Through the use of cases, we wanted our students to enter a classroom
virtual world (Schön, 1987) that would reduce the complexity of teaching into
a manageable story situated in a specific context. The case context could provide
novice teachers opportunities to uncover their theories about teaching (Bullough,
1991; Kagan, 1993; Merseth, 1996) and lay a foundation for subsequent concep-
tual change. Many written classroom cases exist (Greenwood & Parkway, 1989;
Koballa & Tippins, 2000; Kowalski, Weaver & Henson, 1990; Shulman & Colbert,
1987, 1988; Tippins, Koballa & Payne, 2002; Wasserman, 1993). These written
cases use narrative structures, sets of “events that unfolds over time in a particular
place” (Shulman, L., 1992, p. 21), to craft a compelling story. However, we were
also interested in developing cases that could capture the complexity of a science
classroom from several perspectives. Videocases would allow students to enter a
complex world and witness events as they unfolded from both teacher and student
points of view. This was consistent with our belief that students of teaching need to
pay attention to both teaching and learning to fully understand classroom events.
Furthermore, computer control of the video would allow non-linear access to the
case, thereby putting the learners in greater control of decision-making. They could
ask their own questions and use the interactive technology to help find the answers.

REFLECTING ON ELEMENTARY SCIENCE:
THE PRODUCT

The Reflecting on Elementary Scienceseries consists of three videocases of
classroom science instruction. Each videocase charts classroom science teaching
and learning across an entire module of study. The three contexts for the cases
are: a 2-week first grade module on seeds and eggs; a 1-week fifth grade module
on inclined planes; and a 1-week fifth grade module on levers (see Appendix A
for a summary of each videocase). The videocases illustrate naturally occurring
classroom events including student investigations and record keeping, small
group interactions, large group discussions, and teacher demonstrations. Dual
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audio tracks allow viewers to hear either the classroom events or the teacher’s
reflections about each day’s lesson. In addition, a variety of computer-accessed
text accompanies each videocase, including information about the school, the
teacher, and the teaching strategies, student written products, lesson plans, and a
reference library. Computer control of the videocases allows students to enter each
case via lesson stages, teaching strategies, or selected students. The videocases
are meant to be used interactively with the accompanying hypermedia, but also
have the flexibility to be used without a computer. An instructors guide provides
background information and suggestions for use in teacher education, while a
computer-guided tutorial assists first time users.

DEVELOPING THE VIDEOCASE MATERIALS

Building Partnerships with Teachers

Developing models of best practice requires locating and collaborating with
exemplary teachers. Abell met the collaborating teachers, Mary Schwartz and
Moira Clark, during a grant-funded teacher enhancement project. In that project,
we developed conceptual change science teaching approaches (Hewson, Beeth
& Thorley, 1998) and curriculum modules based on the Generative Learning
Model (Cosgrove & Osborne, 1985). Mary and Moira had demonstrated a clear
understanding of conceptual change science teaching, and were enthusiastic
about using it in their classrooms. They were also willing to have their classrooms
invaded by faculty and film crew from the nearby university.

Abell met with each collaborating teacher over a 2-month period to develop
the modules that would be the focus of the videocases. Together we selected
topics based on alignment with their curriculum, teacher interest, and suitability
for conceptual change science teaching within a 1–2 week time frame. Next we
defined the concepts students would build and created a series of lessons that
adhered to the stages of the Generative Learning Model (Cosgrove & Osborne,
1985):

(1) finding out students’ existing ideas;
(2) helping students explore a phenomenon;
(3) developing and comparing explanations; and
(4) applying explanations to solving a new problem.

After we completed module planning and gained the permission of administrators
and parents, the filming could begin.
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Making and Editing the Classroom Videos

In addition to collaborating with the classroom teachers, we spent quite a bit
of effort preparing the technical crew for filming. The crew, accustomed to
studio assignments, needed to be prepared for the naturally occurring events of a
classroom where stopping the action and re-enacting shots would not be possible.
We also had to assemble the right combination of equipment to capture the events
in which we were interested. In the end, we used two cameras (3/4-inch CCD):
the first was mobile and took the primary shots from the teacher’s viewpoint;
the second camera was stationary and took supplementary shots from the back
corner of the classroom. Portable lighting supplemented the available classroom
light. We used two types of microphones: a wireless remote mike attached to the
teacher’s lapel; and a shotgun mike attached to a movable boom that followed
student conversations in large and small groups.

To acclimatize the students, we built one week of filming into the production
schedule before the videocase module began. This allowed time for students and
teachers to get used to a classroom full of new adults and equipment, to move
beyond the “Hi, Mom!” syndrome, and to feel more natural in the presence of the
camera. Each day we set up the equipment while the students were out of the room
or in quiet study.

Abell was present to direct the crew, who filmed the lessons as they occurred.
Because much of each science period was devoted to small group interaction, we
had to make decisions in action about which groups to film when. Abell made these
decisions based on where interesting interactions were occurring, where students
were making insightful comments about the concepts, or where students demon-
strated they were not understanding. We also tried to follow a few groups more
regularly to provide a stronger story line. Of course not all illustrative interactions
were captured, and many that were got left behind during the editing process.

After the lesson, when the children left the classroom for lunch or recess, we
filmed a brief interview with the teacher in which she was asked to reflect upon the
lesson, discuss its strengths and weaknesses, comment on student understanding,
and note how the next lesson would proceed. We shot approximately 30 hours of
tape in each of the classrooms during the modules.

The task of editing was immense. The original cases were created for laser
videodisk format. Due to the space constraints of four sides of videodisk, we
needed to cut about 60 hours of classroom footage down to four 30-minute seg-
ments. The first step was to log all of the tapes by time code and content (see Abell,
Cennamo & Campbell, 1996). Next we had to decide what to cut. Our goal was to
create continuous cases of teaching a science module from beginning to end. Thus,
we needed to maintain a narrative structure that would make sense to viewers who
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had not witnessed the complete module. Besides telling a compelling story, we
wanted to represent two kinds of teaching tasks: “establishing and maintaining
social order, and representing and enacting the curriculum” (Carter, 1992, p. 116).
We also wanted to illustrate the problematic nature of science teaching, because
problematic events would be entry points into videocase discussion with our
students.

Because of video space constraints on each videodisk, we opted to turn the
teacher interviews into a second audio track, used as a voice-over dub with
classroom footage. In this way we accommodated another goal: to access and
demonstrate teacher knowledge and beliefs about science teaching, and reflection
on practice. After three rounds of editing (see Abell, Cennamo & Campbell,
1996), we had a product that met our goals. The final edited tapes were sent to one
company to boost the tape to 1-inch size and to another company to master the laser
videodisks.

Creating the Computer Programs

Concurrently with the videotaping and editing, we created HyperCard computer
programs to allow flexible entry into each case and provide supporting text and
visual materials. We created a screen metaphor that would be inviting for preservice
teachers: an elementary classroom. The classroom blackboard presents menu items
for user selection, drop down menus provide other options, and a navigation bar
at the bottom of the screen provides quick access to the home screen, help menu,
and quitting the program. The computer programs were evaluated by individual
undergraduate and graduate student users, and through classroom implementation.
We used the feedback from these evaluations to refine the final product. The final
computer programs provide not only multiple entry points into the cases, but also
supporting text material: information about the school, the teacher, the students,
the lesson, and the teaching strategies (see also Cennamo, Abell, George & Chung,
1996).

Lessons Learned

A project like this involves collaboration among many individuals, including the
project staff, the technical crew, classroom teachers, and their students. One of
our early discoveries was that the project also required negotiations within the
project team itself, which included science educators, instructional designers, and
computer technicians. We soon found that traditional instructional design models
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(e.g. Dick & Carey, 1990), would not serve us in developing constructivist-based
learning materials for science teacher education. Thus, we implicitly created
a modified instructional design model as we worked. Later we were able to
analyze and define our instructional design process as a “Layers of Negotiation”
model (Cennamo, Abell & Chung, 1996). However, during our early work,
we sometimes became frustrated trying to apply old models to new thinking
about instructional design. We learned that it is important for team members
from different backgrounds to clarify their strongly held beliefs about teaching,
learning, and curriculum throughout a project such as this.

When we began this project in 1992, with support from the National Science
Foundation, the best technology to accomplish our goals was laser videodisk
meditated by HyperCard programs. By the time we finished, newer CD-ROM
technologies were replacing the laser videodisk format. To convert the videodisk
cases required digitizing the video and restructuring the hypermedia. At the
same time that work was occurring, Internet video streaming became a reality.
This required yet another conversion, including video compression and html
programming. The three cases, slightly altered from the original versions, are
now available online at http://tiger.coe.missouri.edu/∼abells/roes/roes.html.

USING THE VIDEOCASE MATERIALS

We designed the videocases to be rich sources of discussion about science teaching
and learning. We planned that the cases would model best practice in elementary
science, illustrate specific instructional strategies within a conceptual change
framework, and provide problematic events to consider. In particular, we hoped
that the cases would be useful in developing student understanding of conceptual
change science teaching and children’s science ideas. We also hoped that the
videocases would perturb students’ incoming theories of science teaching and
learning and lead to changes in their beliefs and values regarding science educa-
tion. We realized that cases alone would not accomplish these goals, and decided
that the videocases would be more effective when accompanied by systematic
reflection.

Reflection as a Tool for Videocase Analysis

The concept of reflection derives from Schön’s (1983) distinction between
teaching as technical rationality and teaching as problem solving. Reflection,
in the problem solving context, refers to a purposeful, systematic inquiry

http://tiger.coe.missouri.edu/~abells/roes/roes.html
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into one’s personal theories about teaching and learning and the practices
guided by those theories. According to LaBoskey (1994), it involves certain
contexts, processes, attitudes, and contents that lead to the development of new
understandings about teaching and learning and to the solving of problems of
practice. Reflective teachers are able to think about their own or someone else’s
teaching, reframe problems, compare practice with personal theories, and take
new actions (Munby & Russell, 1992). Reflection can help students of teaching
construct their personal theories (McIntyre, 1993; Wildman, Niles, Magliaro
& McLaughlin, 1990) and gain a deeper understanding of practice in order to
improve it.

The virtual world of the videocase creates a setting for reflecting on another
teacher’s practice. In conjunction with theReflecting on Elementary Sciencemate-
rials, we developed and enacted a reflection program for preservice teacher educa-
tion consisting of a series of written and discussion tasks. The tasks were designed
to help students of teaching: (1) uncover, clarify, and refine their personal theories
about science teaching and learning; (2) challenge their strongly held personal
theories; (3) develop new understandings about science teaching and learning; and
(4) practice the skill of reflection. We purposefully sequenced the tasks to encour-
age systematic reflection throughout the videocase. The sequence we developed
allows a gradual transition:

� from reflecting upon simple to complex situations;
� from observing and describing teaching events to identifying issues and problems

of practice;
� from general to specific foci of reflections;
� from a concentration on others’ teaching to a concentration on one’s own

teaching.

Appendix B describes the reflection sequence for one of the videocases.

Vignettes of Use in Teacher Preparation

We have used the Reflecting on Elementary Sciencevideocases predominantly
in large group settings in the context of an elementary science methods course.
The videocases serve a variety of purposes in the course. The following vignettes
describe those purposes and provide windows into one elementary science teacher
education course in which the videocases have been used (Note: some of these
vignettes originally appeared in Abell, Cennamo, Anderson, Bryan, Campbell &
Hug, 1996).
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Using the Videocases to Reflect Upon Pedagogical Dilemmas
The Reflecting on Elementary Sciencematerials suggest a variety of dilemmas
in science teaching that preservice and practicing teachers face. They allow
students to reflect upon, discuss, and design possibilities for action, such as:
How do teachers assess student learning? How do teachers know when to move
on in a lesson? How can teachers establish social norms in science class? What
does a teacher do when not everyone understands? Vignette No. 1 illustrates this
videocase use.

Vignette No. 1.After watching the “Levers” case for several lessons, prospective
teachers began to sense the flow of the lessons and the children’s understanding
of the science concepts. They listened with interest as Mrs. Clark reflected
on each lesson. During one reflection, she focused on students who were not
understanding:

There isn’t gonna be closure on this lesson as soon as I thought there would be, and even when
the lesson is over, there are going to be many kids that still don’t understand, really understand
what’s going on. I’m gonna probably have to just accept that (Mrs. Clark).

This statement perplexed many prospective teachers and even angered a few. One
student blurted out, “How can she accept all children’s not understanding?” Other
students responded: “It doesn’t seem to be fair to just go on.” “Isn’t it the teacher’s
job to motivate students and make sure all students understand?” “She should just
keep students in at recess and give them extra help until they get it.” At this point,
the course instructor, framing the dilemma in terms of varying views of learning,
interceded, “What does it mean to you to understand something in science?”
Several new students joined the conversation. “I think science is one of those
things that you can’t just tell someone 50 times the reason, but it will just hit.”
“It’s like with our study of the moon in this class. No one understands the moon
now like a scientist, but everyone understands it better than when we started”
(cf. Abell, George & Martini, 2002; Abell, Martini & George, 2001). The rest of
the discussion revolved around reasonable expectations for science learning, why
we teach science, and how to assess student understanding.

Later in the semester, after teaching her own science module in an elementary
classroom, one preservice teacher remembered this class discussion. “I wish I could
change what I said in class,” she remarked. “Now I can see how kids understand at
different levels and how unrealistic it is to think all kids will get it at the end of the
lesson.” The group as a whole did not decide if Mrs. Clark had done the right thing,
nor did the instructor ask them to do so. Instead, she recognized that students were
refining their theories of teaching and learning based on their experiences, a process
that would continue throughout their careers. Her strategy was to emphasize events
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and highlight student comments that illustrated the complexity of science learning
over time. Thus, the videocase was a catalyst for reflection about critical ideas in
science education.

Using the Videocases to Understand Children’s Development
Because the Reflecting on Elementary Sciencematerials illustrate two elementary
classrooms, a first grade and a fifth grade, they can be used to direct attention to the
similarities and differences between the children and the implications for teaching:
How are first and fifth graders alike and different? What do first grade teachers do
to address the needs of their students? What do fifth grade teachers do?

In our elementary science methods course, we often start by examining the
first grade case, because the science content and setting are less threatening to
our students. Prospective teachers become very comfortable with the first grade
classroom and the teacher’s style. When presented with the fifth grade “Inclined
Planes” videocase, they naturally begin to make comparisons. “The fifth graders
don’t seem to want to do the activity as much as the first graders did.” “Mrs. Clark
[fifth grade teacher] points out their negative behaviors more than Mrs. Schwartz
[first grade] did.” Because a focus on observations and evidence is something we
emphasize for teaching elementary science (National Research Council, 2000),
we have found it important to honor such comments, and to encourage students
to find evidence for their comparisons. Vignette No. 2 illustrates this use of the
videocases.

Vignette No. 2.After watching both “Seed and Eggs” and “Inclined Planes,” the
instructor asked the class to reexamine the cases. To focus their analysis, she
directed half of the class to look at the “Inclined Planes” lessons again, attending
to student characteristics and behaviors, and to teacher-student interactions.
The other half reviewed the “Seeds and Eggs” lessons with the same intention.
The prospective teachers created a list of first or fifth grader characteristics
based on their reexamination. Rearranged into groups of four, two of whom
had analyzed “Inclined Planes” and two of whom had examined “Seeds and
Eggs,” the students discussed the ways in which the videocase teachers interacted
with their students and tried to explain each teacher’s actions. In a whole-class
debriefing, students summarized the big ideas they had generated.

The prospective teachers saw definite differences in the ways each teacher
interacted with their students. They attributed many of the differences in teacher
interactions to the developmental characteristics of the children. For example,
they decided that first graders’ needed more guidance and reminders, whereas fifth
graders could handle more opportunities to work on their own to solve problems.
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They noticed that some younger children openly sought praise while some older
children were easily embarrassed by being singled out. The prospective teachers
came to the conclusion that interacting with first graders like fifth graders is as
inappropriate as interacting with fifth graders like first graders. However, they also
recognized many similarities in appropriate science teaching strategies for both
age groups, including asking productive questions (Elstgeest, 2001), encouraging
writing and drawing in science notebooks, and facilitating large group discus-
sions. Thus the videocase materials helped the prospective teachers to explain
some teacher-student interactions based on the age-related characteristics of
children.

Using the Videocases to Understand Children’s Science Ideas
The Reflecting on Elementary Sciencematerials can be used to help prospective
and practicing teachers think about issues related to children’s science learning:
What science ideas do children have? How do children demonstrate their science
ideas? How does the teacher address their ideas? How are their ideas affected by
instruction? Vignette No. 3 illustrates this use.

Vignette No. 3.In order to help preservice teachers understand children’s science
ideas as demonstrated in the “Levers” case, the instructor engaged them in messing
about with levers prior to viewing the case. Through this activity and through
discussions with classmates, the prospective teachers recognized the inadequacy
of their own conceptions about simple machines. Then they were ready to
watch the “Levers” case with the instructions to “look for children’s ideas about
why things balance.” In the videocase, the fifth graders insist that each setup,
including the balancing broom, balances because both sides “weigh the same.”
They fail to take distance from the fulcrum into account in their explanations.
Having toyed with a similar idea themselves, one group of prospective teachers
was excited to recognize this misconception when viewing the case. “That’s what
some of us thought!” they exclaimed. They were intensely interested in how
Mrs. Clark went about challenging the misconception by cutting and weighing
the broom. “Is she really going to do it?” “Will the sides really have different
weights?” However, the most striking part of the case came when some of the fifth
graders failed to accept the broom-weighing results, and one shouted, “We need a
new scale!” The prospective teachers laughed. Yet, in subsequent discussion they
were able to apply the theory they had been reading about – that children’s science
ideas are strongly held and resistant to change – to this real classroom episode.

After viewing the entire “Levers” videocase, we asked the preservice teachers
to put themselves in the place of the teacher: “Imagine you are the teacher. Now
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that the module has ended, what aspects of the class would you be reflecting
upon?” Many answers revealed their focus on children’s science learning,
for example:

I would reflect on how well the students understood the concept, if they were able to apply the
concept to other situations. I would reflect on how well the students worked together and fed
off of each others’ ideas. I would reflect upon how and if they can describe what needs to be
done to lift or balance an object. I would want to talk about their initial views and then how
they changed.

To be able to think about effective teaching, teachers must be aware of student
learning. This vignette demonstrates that by watching classrooms in action via a
videocase, teachers can and do direct their attention to student learning.

Using the Videocases to Understand Conceptual Change Science Teaching
Strategies
The Reflecting on Elementary Sciencematerials help teachers think about
conceptual change science teaching and particular teaching strategies. The video
materials can be accessed by the stages of the Generative Learning Model (GLM)
of science teaching (Cosgrove & Osborne, 1985), or by particular teaching strate-
gies associated with the model (how the teacher facilitates student predictions,
how she helps students generate explanations, how she gets them to compare and
refine explanations). Because the teaching modules were designed using the GLM,
the videocases can help teachers envision an alternative to didactic or discovery
approaches to science teaching (see Anderson & Smith, 1987). Vignette No. 4
illustrates this use.

Vignette No. 4.During the first third of the methods course, preservice teachers
viewed two videocases and reflected upon conceptual change science teaching
before trying their own hands at teaching science using this approach later in the
course. Next, the class examined the “Levers” videocase in a whole class setting.
In small group discussion, students looked for evidence of the four Generative
Learning Model phases, and the teachings strategies used within each. Later while
small groups prepared their own science teaching modules that they would soon
team teach in elementary classrooms, they reexamined the videocase materials,
checking them against their own planning.

In designing conceptual change lessons, the prospective teachers experienced
some difficulties. However, examining how the videocase teachers implemented
conceptual change teaching forced students to reevaluate their curriculum
development work.
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During the week before our lesson, we had completed our plan. After seeing the [videocase],
we decided that our lesson did not flow as well as the example. In a way, this was good,
but in a way it was not. We had to change our Application phase. Our problem was that we
tried to base our lesson on a really neat activity which we found out just did not work. That
is one good lesson that I learned . . . We reconstructed our lesson then and we were ready to
teach!

After we watched the video in class, we realized that our plan didn’t follow the Generative
Learning Model well, so we completely changed it. I was really glad that we had the opportunity
to view the video because it helped us realize what we were doing wrong.

The videocases thus served as living models that could be continuously referenced
as prospective teachers designed conceptual change science instruction.

Lessons Learned

Using the videocases requires from 5 to 10 hours of class time, depending on
how many cases are used and the ways in which they are used. The implication
is that instructors who use the videocases must decide what to cut from an
existing course to make space for the videocases. We dealt with this challenge,
in part, by reconceptualizing the elementary science methods course around a
reflection orientation (Abell & Bryan, 1997). Rather than covering topics in a
linear fashion, we focused on students clarifying, revising, and refining their
theories of science teaching and learning through reflection. Students engaged in
reflection throughout the course in four unique but interrelated course contexts:
reflecting on others’ teaching via videocases, reflecting on themselves as science
learners via science inquiries, reflecting on expert opinions via course readings,
and reflecting on their own teaching via field-based experiences (see also Abell,
in press). Although the videocases caused us to make this reconceptualization
explicit, our vision for elementary science teacher education, based on views of
situated learning and conceptual change, had been developing for many years.
It was this vision that led to the development of the videocases in the first
place.

Not only did the addition of the videocases to our science teacher education
repertoire put time constraints on us, we also had to invent new pedagogies to ac-
company the videocases. We found some guidance from the literature on teaching
with cases (Merseth, 1991; Shulman J., 1992; Wasserman, 1993) and reflection
in teacher education (Calderhead & Gates, 1993; Clift, Houston & Pugach, 1990;
Grimmett & Erickson, 1988; Russell & Munby, 1992; Schön, 1983, 1987, 1991;
Valli, 1992). Using such guidance, we created a series of reflection tasks
(see Appendix B) to support our use of the videocases. However, through
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practice we found that we also had to engage students in the science modules
presented in the cases before engaging in the cases themselves. By exploring and
discussing the science concepts involved in the module, students could better
understand the nuances of the case in terms of teacher intentions and children’s
responses.

A final challenge was apprenticing new instructors for the course. Much like
classroom teachers, teacher educators are influenced by how they have been
taught. The graduate teaching assistants who work with us to teach the course
must learn about case-based teacher education, reflection, and conceptual change
theory as applied to teacher learning. We have found that an apprenticeship with
an experienced methods course instructor, supplemented by reading (including
some of the published products of this project) and discussion are critical
in developing a community of practice around elementary science teacher
education.

FINDINGS FROM RESEARCH AND EVALUATION

Along with our work in developing the videocases and creating a videocase ped-
agogy for the methods course, we have studied the reflective thinking that takes
place when students use the videocases (Abell, Bryan & Anderson, 1998; Chung,
1997) and documented our students’ reactions to the cases (Abell et al., 1996;
Chung, 1997). We briefly summarize those findings in this section.

Through examining students’ written reflections to the first grade “Seeds and
Eggs” case, we found that their observations “displayed a variety of foci, were
often embedded in a judgmental framework, and often lacked details or evidence
to support their observations” (Abell et al., 1998, p. 497). Given that “Seeds
and Eggs” was their first experience with videocases, this finding informed our
subsequent action on the methods course. We explicitly asked future groups of
students to try to describe, not judge, the teacher’s actions. We emphasized the
importance of evidence and required students to revisit the cases to defend their
positions.

Secondly we found that students “employed three different frames when
viewing the videodisc case: science learner, science methods student, and science
teacher” (Abell et al., 1998, p. 501). These frames influenced both what students
chose to view and how they reacted to their observations. Sometimes these frames
were in conflict with each other, and created a challenge to students’ personal
theories of science teaching and learning. For example, from the frame of science
learner, students felt comfortable with the open-ended nature of the “Seeds and
Eggs” lessons. However, when using their science teacher frame, they responded
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to the lessons differently, believing the teacher should be more directive and
guide students to the final right answer. We also found that as students watched
more of the first videocase, they shifted to using the science teacher frame more
often, thinking about how they would adopt the teacher’s strategies to their own
teaching.

We also found that the “Seeds and Eggs” videocase was a perturbation for
some students, catalyzing them to question their ideas, beliefs, and values (Abell
et al., 1998). For example, students initially underestimated first graders’ abilities
to think, cooperate, and engage in classroom discourse. The videocase directly
confronted their ideas, leading to the recognition that first graders were “able to
conduct and observe experiments on their own,” (p. 505) and did not require the
teacher to do all of the manipulations or mental work.

In another study (Chung, 1997), we learned about how elementary science
methods students interacted with the “Levers” videocase in small groups, in order
to examine their metacognitive and self-regulation strategies. In this study, two
student groups who previously had used the “Seeds & Eggs” and “Inclined Planes”
videocases in class were observed outside of class using the “Levers” case. We
found that individual students and small groups set goals for their learning with
the videocase, one characteristic of self-regulated learning (Bransford, Brown &
Cocking, 1999; Zimmerman, 1989). They “used the [videocase] as a learning tool
to accomplish specific goals to learn teaching strategies and to help them become
better teachers” (Chung, p. 131). The case was an opportunity for the students
to “bridge the gap between their personal theory of teaching and developing
perceptions” (p. 132) of what makes a good science teacher. Although the students
most often used the video portions of the case, they also valued the teacher
reflection and the written lesson plans to help them plan, teach, and reflect on
their own lessons. They compared their thoughts about the lesson to the teacher’s
reflection to “see how closely their thoughts came to those of the teacher”
(p. 132). Finally, we learned that students in small groups used other group
members to learn from the case through questioning to check for understanding,
by expressing their disagreement with the teacher’s actions, and by comparing
their evolving ideas and beliefs. The videocase helped these students to think
like a teacher as they refined their personal theories of science teaching and
learning.

Student responses to the use of videocases in the science methods course has, in
general, been positive. In their course evaluations, they have been able to articulate
a variety of benefits derived from interacting with the cases (see Abell et al., 1996).
Students believe that viewing, writing about, and discussing the videocases helped
them think about science teaching and learning by providing real life classroom
examples. They feel better prepared to teach science after hearing the teachers’
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reflections. And they claim to understand more about how children think about
science and how to provide age appropriate science instruction.

NEW DEVELOPMENTS

Synthesizing our work for this chapter provides a new opportunity to rethink
our learning about using videocases in science teacher education. In the period
since we developed the first videocase, a number of changes have come about. Of
course there have been developments in technology that provide new ways to store
more information more effectively, new software to map video more quickly and
accurately, and new hypermedia methods that access the readily-available Internet.
If we could have predicted the future, we surely would have developed a different
delivery system. This is one of the issues that plagues the development of such
materials.

Furthermore, the science education community is now led by policy documents
that were not available when our videocases were developed. The National Science
Education Standards (National Research Council, 1996) and the Benchmarks
for Science Literacy (American Association for the Advancement of Science,
1993) were being drafted simultaneously with our materials development. New
videocases would surely need to incorporate direct links to national and state
science education standards to be useful for science teacher educators. Likewise,
new standards for science teachers, unwritten at the time of our materials
development (e.g. National Research Council, 1996; NSTA Standards for Science
Teacher Preparation, 1998) would be useful resources to align with new videocase
development.

Any instructional design project such as ours will potentially suffer from devel-
opments in policy, technology, and research that come after the production phase.
Despite these changes, we have identified certain design features of the Reflecting
onElementary Scienceseries that are beneficial to case-based instruction delivered
through a variety of technologies (Cennamo, Abell, George & Chung, 1996).

Video-Based. The video-based nature of the series provides a common virtual
experience upon which students of teaching can reflect. Users learn to use visual
and auditory cues to identify critical issues in science instruction. In addition, the
videocases provide a model that can be continuously referenced by preservice
teachers as they prepare lessons for their students and think about their instruction.

Realistic Cases. The cases are realistic, using actual classroom footage. Users
observe student and teacher reactions to strategies immediately and in situ. They
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witness strategies that work and those that do not. The realistic nature of the
classroom events helps preservice science teachers confront inconsistencies be-
tween what they believe and what they experience when observing the classroom
events.

Multiple Modes of Representation. The series provides access to multiple modes
of representing and investigating classroom events. With the random access of
integrated media, users can juxtapose information in a sequence of their own
choosing and examine the content from multiple perspectives.

Flexibility of Use. In addition, the materials were designed for maximum
flexibility of use. Used in large or small group discussions, students compare
their ideas with those of other students, thus learning through social interaction.
Used individually, students are in control of their own knowledge construction,
determining their own learning needs and how those needs can be met within the
context of elementary science instruction.

Continuous Cases. Our cases present classroom events as they unfold over a
1 to 2-week period. This allows the users to witness the interrelationship of
classroom events, to develop an understanding of how incidents that occur one
day are related to events that came before and instruction planned for the future.
Preservice teachers can begin to appreciate how instructional decisions come to
be made.

Series of Related Cases. The series provides a set of three science units organized
in a similar fashion, using the same curricular model, but different in terms of
science content and/or grade level. Consideration of the entire set of materials
enhances the learners’ opportunities for understanding, generalizing, and trans-
ferring knowledge. They compare and contrast the teaching of the first grade and
fifth grade teachers and the learning of their students. Exploring a set of related
cases in this manner helps the users clarify what knowledge can be transferred
and what cannot (Cognition & Technology Group at Vanderbilt, 1992).

The Reflecting on Elementary Scienceseries, although lacking explicit con-
nections to current policy documents, is still a valuable resource for developing
teacher thinking. We embarked on this project with the intent of creating a virtual
apprenticeship in which students in elementary science methods courses could
think about science learning and teaching. Through these videocases, we aimed to
provide exemplarily models of best practice in elementary science teaching. We
wanted to reduce the complexity of teaching into a manageable story situated in a
specific context to provide novice teachers opportunities to uncover their theories
about teaching and lay a foundation for conceptual change. And finally, we hoped
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to perturb students’ thinking about their personal theories so that learning through
accommodation of new ideas could occur. As the examples provided herein
illustrate, we have accomplished these goals. Along the way, we have learned
many lessons about the process of designing and creating videocases, teaching
with cases, and understanding our students’ thinking. For these reasons, we believe
our work is informative to others who embark on similar journeys in teacher
education.
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APPENDIX A: SUMMARIES OF THE VIDEOCASES

The following videocase summaries describe lessons that were edited from the
naturally occurring events in a first and fifth grade science classroom.

Videocase No. 1: First Grade Science – Seeds and Eggs

Mrs. Schwartz introduces the conceptual change seeds and eggs module by
presenting her first grade class with the task of sorting a group of objects into
“seeds” and “not seeds.” Students work cooperatively in small groups on this task.
In a large group discussion, students share and compare answers and find that they
do not all agree about which items are seeds and which are not. Mrs. Schwartz
prompts them to think of a way to figure out if the items they disagree about are
seeds or not seeds. The students suggest planting them to see if they will grow, and
proceed to make baggy gardens for the test. After several days, students examine
their gardens, observing and recording changes. They compare similarities and
differences among their gardens and decide if the things they planted are seeds
or not.

Mrs. Schwartz then presents what she expects will be a discrepant event to
challenge student thinking about seeds. She gives them brine shrimp eggs (labeled
“little ones”) and clover seeds (labeled “big ones”). Students predict what will
happen when the items are placed in water. They design and carry out a test,
observing the little ones and the big ones over time, and drawing pictures of their
observations. The clover seeds sprout, confirming student predictions that the big
ones are seeds. On the other hand, the little ones begin to “wiggle and dance
around,” according to student observations. The students decide these must not be
seeds. One child suggests they are “eggs” and others start guessing what the eggs
will become.

The students agree that seeds become plants and that eggs become some kind
of animal. Mrs. Schwartz asks the students to help her make a chart comparing
plants and animals. To see if students can take their ideas about plants and
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animals and use them to solve a problem, Mrs. Schwartz presents them with
two specimens: a water animal and a water plant. The children apply the criteria
they developed in making the chart to decide if the specimens are plants or
animals.

Videocase No. 2: Fifth Grade Science – Inclined Planes

Mrs. Clark begins her fifth grade unit on simple machines with a set of lessons
about inclined planes. She ascertains the students’ existing ideas about inclined
planes by posing a problem. Students predict whether it would take less effort to
pull a wagon up a hill or lift it straight up. Before working with the equipment,
student teams make decisions about how to record their data. Next they test
their predictions about the wagon problem, using spring scales to measure
effort, and record data in group notebooks. After summarizing group data on a
class chart, the teacher asks students to look for patterns in the data. She prods
them to compare the effort to pull vs. lift the wagon and asks them to generate
a rule.

Next, Mrs. Clark poses a new problem to extend student thinking about inclined
planes. Students predict which of three slopes would require the least amount of
effort to get a load up a hill. Then, using three lengths of board to represent the
slopes, students test their predictions. After summarizing group data on a class
chart, the teacher asks students to look for patterns in the data and to generate a
rule about ramps that takes both effort and distance into account.

Lastly, Mrs. Clark presents a mammoth problem from The Way Things Work
(Macaulay, 1988) that requires the design of an inclined plane. Students work
cooperatively in small groups to solve the problem, and then present their solutions
to the class.

Videocase No. 3: Fifth Grade Science – Levers

Within a fifth grade unit on simple machines, Mrs. Clark moves from the study of
inclined planes to a series of investigations about levers. She introduces levers with
a game in which a carnival man can guess someone’s weight and place that person
on a hanging teeter totter in such a way that it will balance a dummy on the other
side. Students, working in pairs and trios with their own materials, explore how
he can do this. Next the teams solve a series of balance problems (using balances
with fulcrums in the middle) designed by Mrs. Clark. For example, if 3 washers
are placed at the end of one side of the balance, where do you need to place



Videocases in Elementary Science Teacher Preparation 125

6 washers on the other side to make the system balance? Finally the teams solve
new problems which require moving the fulcrum to balance the system. When
they come together to discuss their findings, most of the fifth graders recognize a
relationship between the weight of the load and its placement on the hanging teeter
totter. However, when Mrs. Clark encourages them to explain why an off-center
teeter totter with a heavy load on one side and a light load on the other balances,
students decide that the sides must weigh the same, thus revealing a common
misconception.

To challenge this idea, Mrs. Clark shows the students a broom and asks where it
would balance if placed on a finger. Students find the balance point and agree that
if they cut the broom at that point and weigh each piece, the pieces would weigh
the same. The class then proceeds to saw and weigh the broom. When confronted
with the confounding data (the short end of the broom weighs twice as much as the
long end), one student exclaims, “We need a new scale!” Mrs. Clark encourages
the class to find another way to explain the discrepancy, focusing their attention
on the relationship between load and distance. To apply their understanding
of this relationship, the class solves see-saw problems using an 8-foot board,
a half-log fulcrum, and the students themselves as the loads. Teams also solve
problems about balancing and moving a mammoth from The Way Things Work
(Macaulay, 1988).

APPENDIX B: SAMPLE REFLECTION PROGRAM

Task Purpose Video Student Activity/
# Segment Sample Questions

1 To help students make
explicit and analyze
their own beliefs,
recognizing those
forces that cause them
to think about science
teaching and learning
the way they do.

Prior to
watching
Seeds
and Eggs

Out-of-class writing followed by
in-class large group discussion:
You are going to watch a first
grade teacher beginning a
science unit called “Seeds and
Eggs.” Before viewing this
teacher, think and write about
the following: What do you
expect to see in this first grade
science lesson? On what do you
base your expectations?
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APPENDIX B (Continued)

Task Purpose Video Student Activity/
# Segment Sample Questions

2 To help students
identify, describe, and
analyze a teacher’s
theories-in-use
evident in an
elementary science
classroom. This task
can also be used to
help students discern
between description
and evaluation.

Seeds
and
Eggs:
Day 1

In-class writing followed by small
group discussion:
What do you remember most
vividly from the lesson? Try to
focus on description, not
evaluation of what you remember.
Why do you think the teacher
decided to teach the lesson as she
did?
What do the teachers’ practices
tell you about her assumptions,
values, and beliefs about teaching
and learning?

3 To help students
uncover their personal
science histories and
visions of themselves
as science teachers in
order to (a) clarify
their current beliefs
about science teaching
and learning and (b)
better understand the
connections between
their science
experiences, visions,
and current beliefs.

Seeds
and
Eggs:
Days 2
and 3

Out-of-class writing before video
segment; After video segment,
in-class writing followed by small
group discussion:
Before viewing:
What is your vision of yourself as
a teacher of elementary science?
Describe a science learning
experience from elementary
school, middle school, high
school, and college. What
out-of-school experiences did
you have? Why did you choose
these experiences to describe?
After reflecting on these
experiences, which ones do you
feel have had the greatest
influence on your vision of
yourself as a teacher of
elementary science? Explain.
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APPENDIX B (Continued)

Task Purpose Video Student Activity/
# Segment Sample Questions

After viewing:
What do you remember most
vividly from the lesson?
What connections do you see
between your own science
experiences and what you focus
on in the video?

4 To help students
recognize and define
educational issues in a
natural classroom
situation; to
encourage students to
consider other points
of view in analyzing
educational practice

Seeds
and
Eggs:
Days 4
and 5

In-class writing followed by small
group discussion:
Writing activity:
What issues about science
teaching and learning have come
up while you have been watching
these science lessons?
Discussion activity:
What are the similarities and
differences among your
responses?
Why do you think there are
similarities?
Why do you think there are
differences?
What is one “take-home”
message based on your
discussion?

5 To help students view
classroom situations
as complex,
problematic, and
personally
constructed.

Seeds
and
Eggs:
Days 6
and 7

In-class writing followed by
out-of-class writing:
In-class:
As you watch the lesson, please
note each place where you think
the teacher is making a teaching
decision.
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APPENDIX B (Continued)

Task Purpose Video Student Activity/
# Segment Sample Questions

After viewing the lesson, choose
one of the situations you
described, and design alternative
possibilities for decision-making.
Out-of-class:
What questions would you like to
ask the teacher in the video lesson
about science teaching and
learning?

6 To help students move
from reflecting on
someone else’s
teaching to reflecting
on their own teaching.

Seeds
and
Eggs:
Day 7

In-class writing followed by small
group discussion:
Before viewing:
Imagine that you are the teacher
at the end of the series of science
lessons that you have been
viewing. On what aspects of the
class would you be reflecting?
After viewing:
Record what the teacher focuses
on in her reflection.
In small groups, compare your
reflections with each other and
with the teacher’s reflections.
What could account for the
similarities and differences?
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APPENDIX B (Continued)

Task Purpose Video Student Activity/
# Segment Sample Questions

7 To assist students in
confronting and
restructuring their
personal theories of
science teaching and
learning; to develop
students’ ability to
recognize elements of
competent practice.

After
viewing
entire
Seeds
and Eggs

In-class writing followed by large
group discussion:
Writing activity:
How have your expectations for a
science lesson at this grade level
changed or been enhanced after
viewing this video lesson?
How has your vision of yourself
as a teacher of elementary science
changed?
Which of the teaching practices
you viewed in these lessons
would you feel comfortable using
and which would you feel
uncomfortable using in your own
science teaching?
Why do you feel this way?
Discussion activity:
What practices do you feel
characterize competent
elementary science teaching?



6. FOR THE ENRICHMENT OF
PRACTICAL KNOWLEDGE: GOOD
PRACTICE AND USEFUL THEORY
FOR FUTURE PRIMARY TEACHERS

Wil Oonk, Fred Goffree and Nico Verloop

1. INTRODUCTION

When designing learning environments in primary teacher education, there is
an attempt to represent real teaching practice in an authentic way to prospective
teachers. When constructing these environments, teacher educators have to
consider how to best motivate the student teacher, identifying the most relevant
practice-based principles and the ways in which the theory and practice can be
bridged. There are other considerations as well. For example, in the Netherlands,
as in some other countries, teacher education is changing drastically. Controversial
teacher education curricula, consisting of primary school subjects originated
after more than one hundred years of reflection on the subject matter of primary
education and the ways teachers have taught, have been replaced by curricula
merely intended to improve the general professionalization of the prospective
teacher, neglecting the school subjects. More specifically, the new objective is to
adequately prepare students to become competent beginning teachers.

In this chapter, we will describe how a learning environment focused on
representing various teaching practices to prospective teachers, known as the
Multimedia Interactive Learning Environment (MILE) project, was inspired,
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designed, implemented, tested, and refined. We begin by providing some
background on our view of good practice for teacher education.

The contents of good practice were developed as a response to reaction to the
problems with the world-wide New Math movement in the 1960s and inspired
by Hans Freudenthal’s ideas about a new approach to mathematics education,
embodied in what is now called as Realistic Mathematics Education (RME)
(Treffers, 1991; Treffers & Goffree, 1985). Before describing the making of
MILE and presenting details about its pedagogy and technology, we first provide
some background on our view of teacher education.

MILE is rooted in the Standards for Primary Mathematics Teacher Education
(Goffree & Dolk, 1995). The process of developing these standards and subsequent
discussions provided the contributing teacher educators with unique opportunities
to articulate pedagogical ideas and expand their repertoire of theoretical orien-
tations. Furthermore, these developments appeared to provide new inspiration
(Barnett, 1998; Goffree & Oonk, 1999, 2001; Herrington et al., 1998; Lampert &
Loewenberg Ball, 1998; Mousley & Sullivan, 1996), so the process was generative.

One of the areas that dominated team discussions was the concept of practical
knowledge, used to indicate the network of knowledge and insights that underlie
teachers’ actions in practice (Elbaz, 1983; Fenstermacher, 1994; Verloop, 1992).
Within this concept of practical knowledge, the concept of educative power,
used by Cooney (2001b) and Jaworski (2001), is particularly applicable. How
to help prospective teachers acquire educative power is an important question
for educators. The factors that motivate teachers often remain hidden as tacit
knowledge (Elbaz, 1991), even if researchers ask about them, although sometimes
they are revealed in teachers’ talk about practice. Those who listen well to
reflective practitioners describe their teaching (see for example Lampert, 2001)
will get a sense of (situated) practical knowledge. Such practical knowledge can
be considered as a “narrative way of knowing” (Carter, 1993; Gudmundsdottir,
1995). The designers of MILE (Dolk et al., 1996) adopted this expression as a
working definition, which would have consequences for the content and format
of MILE and also for the use of the learning environment by the student teachers.

Given the assumptions that practice plays a central role in teacher education
curriculum and that acquiring practical knowledge is the main learning goal, it
follows that colleges of teacher education should incorporate useful represen-
tations of real teaching practice. What real teaching practice means has been
described in many ways (Barnett, 1998; Herrington et al., 1998; Lampert &
Loewenberg Ball, 1998; Masingila & Doerr, 2002), but in general, it means that
all aspects of mathematics education in school are present, including such things
as the teacher’s preparation and reflections, students’ notes, and when possible,
interviews with teachers and students regarding their experiences of the lessons.
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Many publications are available about representations of practice, most recently
in relation to the use of cases in teacher education (Walen & Williams, 2000). Some
authors emphasize showing “good” practice in these cases (Goffree et al., 1999).
This appears to force one to choose between “authentic” and “good,” a dilemma
that can be reconciled if authentic is considered as “full professional practice”
and good as “good for student teachers.” Selecting practical situations evokes the
concept of situated cognition about knowledge within the situation and the idea of
situated learning about eliciting knowledge from practice (Borko & Putnam, 1996;
Brown et al., 1989; Herrington et al., 1998; Leinhardt, 1988). See Tzur (2001) for
an example of situated learning as a teacher educator, by means of a self-reflective
analysis.

New technology creates possibilities for adding an extra dimension to narrative
representations of practice. Beyond written cases are multimedial narratives, in
which educational stories are told in sound and picture, sometimes connected
with text. Student teachers have opportunities to reflect on this recorded practice
and to write their own interpretations and analyses, eventually related to their own
teaching practice (Mason, 2002; Pi-Jen Lin, 2002). How to make the learning
environment of student teachers educative (Lampert & Loewenberg Ball, 1998)
has been discussed recently (Cohen, 1998; Masingila & Doerr, 2002; Pi-Jen Lin,
2002; Sullivan, 2002). One strategy for making the environment educative is to
engage learners in investigations with the support of an on-line tutor or expert.
Following this initial process, student teachers have the opportunity to constitute
a community of prospective teachers in order to discuss their investigations of
their own classroom practice, which will provide motivation to learn from it
(Brophy, 1988). Teacher educators and researchers assume that this process leads
to reflective practice as output (Beattie, 1997; Griffiths & Tann, 1992; Jaworski,
1998, 2001; Krainer, 2001; Schön, 1983). However, the process does not always
produce the intended results. For example, stories of other teachers’ practice often
do not stimulate meaningful discourse. Student teachers often believe that they
can manage their professional work as a matter of common sense (Lampert &
Loewenberg Ball, 1998), so they fail to appreciate the need to articulate a theory
of practice.

Researchers (and educators) look for ways to put student teachers in touch with
relevant theory outside of practice. Donald Schön (1983, 1987) suggested putting
theory into practice during “reflective conversations” with practical situations.
Others have developed the concepts of “practical theorizing” (Alexander, 1984;
Ruthven, 2001) or “theoretically grounded reasoning” (McAninch in Masingila
& Doerr, 2002, p. 241). Lampert (1998) spoke of “thinking practice” (p. 53)
that is “integrating reasoning and knowing with action” (Loewenberg Ball,
2000, p. 246). Professionals cannot constrain themselves to telling stories about
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practice using only the language of practice (Verloop, 2001). Theory cannot be
omitted (Cooney, 2001a). Teachers need flexible cognitive structures (theory) to
understand the information they derive from their complex and uncertain teaching
practice (Spiro et al., 1988).

The next question for the designers of MILE was which theoretical framework
student teachers needed to help them adopt a professional approach to practice. By
starting modestly and leaving higher levels of theory in action for later (Leinhardt
et al., 1995; Oonk, 1999), teacher educators can focus attention on a framework of
theoretical concepts to use for deriving meanings from practice. Student teachers
must be provided the opportunity to assimilate the theoretical framework into
their practical knowledge, so that practice and theory will be integrated naturally
(Daniel, 1996; Dewey, 1933; Selter, 2001; Thiessen, 2000).

Having discussed the roots of MILE (2001) in research on cognitive structure
and the assimilation of a theoretical framework, we now narrow our focus to the
experimental module, Guide for mathematics teaching in Grade 2, which can
be characterized as practice-based professionalization. It exemplifies our efforts
to encourage assimilation and theoretically enriched practical knowledge. The
next sections describe our efforts to make MILE’99 educative on the basis of
continuing development, including one exploratory investigation and larger scale
field tests. In the last two sections, we explain how the theory completes the
thinking of practical knowledge in the context of a new learning environment and
the perspective of new research.

2. FOREGOING DEVELOPMENT AND RESEARCH

2.1. Developing Good Practice

Three late twentieth-century developments provided the foundation for MILE:
developmental research in the Wiskobas project; The formulation of national
core objectives in the Netherlands (SLO), and the discussions concerning a
new publication about “a National Programme for Mathematics Education on
Elementary Schools” (Treffers et al., 1989).

(1) In the Wiskobas project (1970–1980), a new mathematics curriculum for pri-
mary schools was developed with the support of Hans Freudenthal. It resulted
in a concrete realistic program that describes a clear image of good practice
in five learning-teaching (L-T) principles (Treffers, 1991).

L.1 Construction
Learning mathematics is a constructive activity.
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T.1 Concrete basis for orientation
Make mathematics concrete. Create recognizable contexts to which
children can assign their own meanings.

L.2 Raising the level
Learning mathematics takes place somewhere between the infor-
mal mathematics of the children themselves (intuitive notions and
self-invented procedures) and the formal mathematics of adults.

T.2 Models
To be able to achieve the required raising in level during the teaching-
learning process, the pupils must have at their disposal the tools for
bridging the gap between informal and formal mathematics.

L.3 Reflection
Learning mathematics is stimulated by reflection. Reflection is, as it
were, the engine for raising the level (Freudenthal, 1991).

T.3 Reflective moments
The teacher finds the right times to bring reflective moments into
mathematics teaching. Good occasions for reflection include any
cognitive conflicts that might occur and anything the pupil may have
thought of independently (“own productions”) (Selter, 1993; Streefland,
1991).

L.4 The social context
Children learn more often than not in the company of adults or other
children. This means that other actors in the learning environment can
provide the impulse for learning. As the different actors communicate
with each other about mathematical concepts and procedures, they
argue about them and come to insights collectively.

T.4 Interactive mathematics lessons
The teacher organizes mathematics education such that interaction
becomes a natural part of it. This, in turn, creates a pedagogical climate
in which all the pupils can take part in the interaction. The concept of
a classroom as a sort of “mathematical community” gives it an extra
dimension, as does the Mathematical Conference in the class described
by Selter (1993).

L.5 Structuring
If children construct their own meaningful mathematics, then new
knowledge and insights become incorporated in what they have already
learned. This means that the available mathematical knowledge (think,
for example, of cognitive structures) is subject to constant upgrading.
The new knowledge is fitted into the existing cognitive structure
(assimilation) or the total structure is adjusted to accommodate the new
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insights (accommodation). Also, one aspect of learning is the task of
bringing structure to what is being learned.

T.5 Interweaving the strands of learning
The teacher bases mathematics teaching on real-world situations, both
as sources of ideas and as places to apply them. The first case would be
an example of “horizontal mathematizing.” Further, the mathematical
ideas being used can themselves form the subject matter (vertical
mathematizing). This brings connections with other mathematical
ideas into the picture, partly as a result of the concrete background.

At the very end of the century (Goffree & Frowijn, 2000) “good practice” had
to be defined again, but this time with the intention to create an instrument for
self-evaluation in schools. For this goal the principles were elaborated into more
refined statements, called “indicators” of realistic mathematics education, used to
observe and analyse mathematics teaching in classrooms.

� The teacher is teaching mathematics by problem solving;
� Problems are introduced in familiar contexts;
� A substantial part of the effective learning time is used to explore the context;
� While exploring the context of a problem the non-mathematical aspects

mentioned by students are also considered;
� The context gives meaning to the mathematical activities;
� Introduction, problem setting, problem solving, and subsequent discussion are

realized in interaction with the whole class;
� In order to stimulate mathematical activities in cooperative groups, the teacher

creates reasons for the students to discuss, to explain, to cooperate, to convince
each other, and to distribute tasks properly;

� Sufficient learning time is spent on the introduction and exploration of “models”;
� The use of concrete models (e.g. schemas like number line, reckon rack, or

fraction strips) results in the use of mental models;
� The teacher continuously anticipates students’ reactions during interactive class

discussion;
� The pedagogical climate allows children to make mistakes and the teacher to

overtly discuss these errors and their possible causes;
� The teacher takes time for reflective moments during the mathematics class;
� Students are stimulated to create mathematical problems themselves (e.g. for

peers) and also to solve these problems reflectively;
� Teacher and students have an open mind for other people’s solutions;
� Frequently asked questions are “Why?” and “Are you sure?”;
� The provoking character of “cognitive conflicts” is used to challenge children’s

thinking.
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(2) Increasing attention to quality management in primary education is the second
development to consider. The National Institute for Curriculum Development
in the Netherlands (SLO) published, after a national debate in the different
domains, a list of core objectives for the school subjects (SLO, 1993; Treffers
et al., 1989).

(3) A subsequent publication showed how to teach “in the spirit of Wiskobas”
in order to realize the core objectives: Standards for primary mathematics
education (Treffers et al., 1989, 1990). These standards fueled a broad debate
about “realistic mathematics education,” that resulted in widely accepted
and theoretically founded views of “good practice in realistic mathematics
education.”

2.2. Good Practice for Teacher Education

The meaning of “good practice” in mathematics classes now seems clear. Such
practice is theoretically founded and observable in classrooms. The majority of
mathematics teacher educators agree that this good practice is appropriate for
student teachers.

During the Wiskobas project, teacher educators took part in the research and
development. Hans Freudenthal supported these activities. He participated in field
tests and increasingly viewed student teachers’ learning processes as an emerging
outcome of mathematising and didactising (Freudenthal, 1991). Thus in the years
of Wiskobas a new approach to primary mathematics teacher education was
designed, in close connection to the creation of realistic mathematics education
(Goffree, 1979).

Following the Standards for primary mathematics education and the Standards
for mathematics evaluation and teaching (NCTM, 1989, 1992), the Dutch
Association of Primary Mathematics Educators (NVORWO) submitted a request
to the National Institute of Curriculum Development (SLO) to draft a similar
publication specifically for Dutch teacher education. In 1990, a group comprising
ten mathematics educators started developing national standards and presented the
results to colleagues as a handbook for teacher educators (Goffree & Dolk, 1995).

The philosophy of teacher education elaborated in the handbook is founded on
three pillars: a teacher education adaptation of the socio-constructivist vision of
knowledge acquisition, reflection as the main driving force of the professionaliza-
tion of teachers (Schön, 1983, 1987) and the interpretation of practical knowledge
as a way of narrative knowing (Gudmundsdottir, 1995). The statement “Real
teaching practice has to be the starting point of teacher education” is emphasized.
In the attempt to elaborate this principle into concrete curriculum materials
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for student teachers, an essential question still remained: How can curriculum
designers give a learning environment a “natural” aura? And next: what do we
mean by “natural?” Student teachers’ fieldwork practice is natural by definition,
but when they discuss this practice, they often stick to a superficial interchange of
ideas and opinions (Verloop, 2001). Rarely do these discussions reach a level of
theoretical reflections.

Learning in practice is mostly a solo task because student teachers not often
have the opportunity to discuss common experiences and observations. Moreover,
they usually focus on fulfilling responsibilities and on survival issues, so talk
about actions dominates their reflections on the profession. As a result, they
do not acquire practical knowledge that can be generalised across situations or
organize their narratives of teaching into a broader framework.

The group of 10 Dutch teacher educators got a new perspective on this problem
when they visited the School of Education of the University of Michigan. They
were introduced to the Student Learning Environment (SLE), created by Lampert
and Loewenberg Ball (1998), which became a source of inspiration for the making
of MILE. They were particularly impressed with its comprehensiveness. Using the
records of real teaching practice (which form the core of the SLE) the Michigan
student teachers could access a whole year of mathematics teaching, with options
to observe teaching and learning from different points of view (teacher, students,
subject matter, curriculum, classroom climate, etc.).

Although MILE would become a quite different learning environment than SLE
was in 1995 (Goffree & Oonk, 2001), MILE is based on a similar philosophy about
the presentation of real teaching practice in teacher education: “good practice for
student teachers learning about teaching primary mathematics in the spirit of real-
istic mathematics education.” Knowing this, it was important to make video record-
ings of practice without losing quality. We next describe how we pursued this goal.

3. THE MAKING OF MILE

3.1. Introduction

We began with the intention to create a similar multimedia learning environment
for Dutch teacher education. The funds for a quick start were provided by the Dutch
Government, and a project team (four math teacher educators and two technicians)
(Dolk et al., 1996) worked on the first stage of the MILE project over the next 18
months.

The 40 Dutch Colleges of (Primary) Teacher Education were informed and
invited to participate. The majority expressed a desire to do so. In November, 1996
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the first mathematics lessons were recorded and the MILE team again visited
Michigan, this time to investigate the SLE in action and to discuss the theoretical
background, the making of, and specifically the use of the SLE in the framework
of ongoing methods courses at the university. Student teachers there perform
“open” investigations based on personally formulated problems to investigate and
questions to answer. The tutor (a teacher educator or graduate student) supervises
these open investigations, and regularly annotates (via comments in “Word”) the
reflective reports that the student teachers submit. Student teachers’ learning is
optimal during these electronic discussions about observations and interpretations
(Lampert & Loewenberg Ball, 1998).

3.2. Preparing the Recording of Good Practice

Before the first video could be recorded in the classroom, decisions had to be made
about subject matter (what is relevant?), the teacher (who is representative?), the
school (as typical as possible and within easy reach). We wanted the school, the
teacher, and the textbooks and manuals in use to reflect the situations student
teachers ordinarily meet in primary schools. Toward this end, we asked all
mathematics teacher educators in the Netherlands to answer three questions: (1)
Describe the most appropriate practice school for your student teachers learning
to teach mathematics; (2) Sketch a profile of the ideal primary school teacher
to be a mentor (tutor); and (3) Consider the best teaching-learning situations
you like your student teachers to see, to experience, to investigate and/or
to practice.

Responses to these questions suggested that good practice for student teachers
should present interactions between actors in the classroom, the teacher’s
calculating ability and mathematical attitude, his/her pedagogical and didactical
expertise, and the teacher’s and students’ attitudes towards mathematics. There
also were many ideas about the supervision and coaching of student teachers
during fieldwork. With the results of this questionnaire in mind, the team members
visited elementary schools, talked with headmasters and teachers, and made
additional observations in classrooms. In discussions after each math class,
specific attention was paid to the degree to which the teachers were able to reflect
on their actions and to put their thoughts into words.

An elementary school in Amsterdam, De Schakel, appeared to be a good
location for the first five weeks of shooting video in Grade 2. Some time after
the choice had been made, a lucky incidental circumstance was recognised: two
teachers in Grade 2, sharing one job, created a “natural” setting for observing
reflective practice (Jaworski, 1998, 2001; Krainer, 2001). In order to keep
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continuity in students’ learning processes, they discussed subject matter and the
performances of children regularly.

Also, thanks to the headmaster’s efforts, the MILE project was adopted by all
(40) teachers of De Schakel and members of the MILE team were accepted by
the parents (Grade 2) as well. The wish to do something in return for the school
and also the intention to create a positive working climate for filmers, educators,
teachers, and students was realised by offering four workshops as part of an
in-service course. “Enlarging your practical knowledge of realistic mathematics
teaching” was the workshops’ focus. The teachers mentioned four themes: ex-
plaining, contexts, models, and interaction in a math class. This focus on practical
knowledge typified the MILE team’s discussion and study. Practical knowledge is
tacit knowledge; it becomes visible only in the actions of the teacher and during
rare moments when teachers are telling stories of what happens in and around their
classrooms. In the latter cases, the practical knowledge is hidden (wrapped) in their
personal narratives (stories). Our two Grade 2 teachers, sharing one job, would
be able to reveal much of the practical knowledge that had been inspired by their
transfer meetings.

The parents (Grade 2) got serious attention from MILE. One parents’ evening
was recorded in its entirety and became an integral part of MILE. On that evening
the parents watched an earlier recorded Grade 2 lesson. Then both teachers
presented themselves as reflective practitioners and explained what happened in
the classroom, told about underlying objectives, and invited the audience to ask
questions about their children, the teachers’ actions, and the subject matter.

The lessons to be recorded were prepared in general outline by teacher and
project director, not to model the ideal teacher, but to increase teachers’ self
esteem and to let them to have their cake and eat it. It is comparable to the
approach of Lampert and Ball (1998): they didn’t want to be the model of a teacher
to imitate, but indeed they want to be good teachers with their own (personal)
practical knowledge of which student teachers could learn from. So the idea was
that good practice for teacher education is not good practice to imitate.

The teachers agreed to follow the textbook and manual but also add a “problem
of the week.” Every Wednesday during the five weeks of recording, the teacher
would present an “open” problem in order to stimulate interaction, problem setting,
and problem solving in whole-class discussions and in small cooperative groups.

3.3. The Scenario

The parents gave permission to take videos of their children and a professional
film institute with experience in school classes was engaged. To prepare the real
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time recordings, a shooting script (scenario) was compiled describing sequences of
students’ and teacher’s actions during a lesson. This script appeared to be a useful
advance organiser for all concerned, although once the lessons began, it unfolded
naturally and was taped without interruption or script consultation. Scripting the
scenario offered another advantage: becoming aware of the different positions of
the cameras, the use of zooming in and out, the need for a clear lesson structure, the
visibility of learning aids in the classroom, and the planning of fixed time periods
(linked to the video tape length).

Three professional filmers operated two mobile cameras, one fixed camera, and
the audio apparatus. One mobile camera just followed the teacher; the other focused
on individual students or small groups. The fixed camera continually recorded
wide-angle shots of the whole classroom. The audio man performed an important
function because children in Grade 2 do not speak “loud and clear.” He opened
and closed small microphones on the tables (hidden in small pots with plants).

The MILE educators planned with the filmers about how to capture the essentials
of math classes and accomplish the general goal of making records of good practice
every day during the next five weeks. The filmers had to be prepared to capture inter-
esting events like: children handling manipulatives, the teacher using models on the
blackboard, subtle moments of help, interactions between people in the classroom,
rising levels, spontaneous expressions of pupils, etc. Special attention has been
asked for the narrative aspect of registrating, that means “thinking in stories” while
taping, i.e. anticipating the narrative that might be developed later to weave together
the segments they were taping. Furthermore the “integrity of practice” was a point
of attention to the preparation of the lessons; the filmers’ stance towards teacher
and children was discussed: they should find a balance between commitment (to
taping children and their learning processes) and distance (in order not to influence
the events in the classroom). Keeping a distance proved difficult, because the cam-
era operators became popular guests. In no time they learned the children’s names
and personal characteristics. In one instance, the project director had to prevent one
of the filmers from correcting a teacher who had made an error in her calculations.

We chose to compromise between “shooting a Hollywood movie” and simply
recording everyday classroom interaction, because we sought to achieve a balance
between recording authentic practice and recording representations of practice
that would be optimal for use in educating student teachers.

3.4. The Screen-Test

One day was spent finding out the most appropriate camera positions, the audio
management, the director’s tasks, and rehearsing the recording of a math class.
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Teacher and students in the try-out lesson rapidly got used to the presence of
three cameras, an audio installation and three filmers, but it is difficult to estimate
how such circumstances influence the daily routine. Children sometimes showed
awareness of being taped, even after weeks of daily recordings. Also, the teachers
confessed to being more careful during their interactions with children, particularly
when disciplinary measures had to be taken or when values and standards had to
be discussed.

One day the teacher had to comment on the negative attitude of one of the
students in a small peer group. Afterwards she explained “I do not like approaching
Sandra in front of the camera the way I do in ordinary circumstances. I do not
want to hurt either Sandra or myself.” Her colleague agreed: “You and I act less
naturally in situations like that. Usually I say, raising my voice, ‘Stop it now!’ In
front of the camera I first count to ten before speaking.” And, referring to a recent
experience celebrating Santa Claus in the classroom, she said “I usually act the
fool with the children, but this time I found myself rather reserved.” In his report,
the director reflected on these confessions: “It appears that the recording violates
the intimacy of the classroom atmosphere. Keeping the situation natural requires
specific preparation and coaching of the teachers involved” (Oonk, 1997).

The rehearsal was very helpful in organizing the communication between
the director outside and the filmers inside the classroom. Three purviews on
classroom teaching had to be considered: the teacher’s point of view, looking over
a student’s shoulder, or watching as an outside researcher does. Because our focus
was on researching good practice for future teachers, the teacher’s viewpoint was
considered to be the most relevant. In zooming in and out of the scenes, we used
overall shots, half-total shots, and close ups. The half-totals usually were the most
informative, such as a half-total shot of an small group at work or the teacher
questioning one or two students. Close ups clearly show non-verbal expressions
or the details of students’ seatwork. Overall shots were used afterwards, when
editing the tapes to show transitions between activities or when inappropriate
half-totals or close ups had to be replaced.

3.5. Recording and Editing

Creating a representation of real teaching practice, like SLE, required recording
more than the math classes themselves: the teacher before beginning the lesson
telling what has been prepared; the “transfer” discussions between the two job-
sharing teachers; individual students practising basic facts in the workstation with
a computer; interviews with students immediately after finishing a class, reflecting
upon the lesson; a parent talking with the teacher about a child; a teacher discussing
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a low achiever with the remedial teacher; a team discussion about interaction as
a means to discuss good practice of RME, celebrating Santa Claus at school;
etc. Sitting in a corner in the corridor, specially equipped with headphones, a
microphone, and three monitors, the project director coached the filmers in the
classroom. As a didactic expert, former teacher, and teacher educator, this person
was focused on capturing the children’s learning processes, with an eye toward
using the video with future student teachers. In contrast, the filmers were concerned
mostly about the quality of the pictures.

After directing the recording of the math class and the attached activities to
complete real time teaching, the director wrote notations into a reflective report,
describing the events and adding ideas about how the tape might be used with
student teachers. In other words, he already was thinking about making MILE
educative, drawing inspiration from reflecting on recently directed recording. His
report was also helpful for the editorial work. Three videotapes, recording the
same events but from different points of view, had to be merged into one record
of (good) practice; to maintain three different “streams” as an alternative for the
student teachers’ learning environment was too complicated as a representation
of real practice. The report provided guidance for making the right choices and
not missing any essentials. Professional video editors tend to choose the most
beautiful pictures and show off their editing skills. The director’s report kept focus
on the narrative character of the practical knowledge perspective. A classroom
plan and photographs of the pupils were necessary to keep orientation while
editing. The reflections on recording and editing recorded in the director’s report
were later published in Telling Stories About Grade 2(Oonk, 1997), a sourcebook
for helping student teachers to find an appropriate research question.

3.6. Making the Records of Real Teaching Practice Accessible

After editing, the videotapes had to be digitalized so that the benefits of
IT-technology could be used. Then an essential problem had to be dealt with:
how to make this voluminous and still growing video material transparent and
accessible for students in teacher education. IT-technology solved the problem by
offering a search function capable of full text retrieval. Also, much time had to be
spent writing texts close to the existing visual material, and IT-technology once
again was of great help. The technicians in the team designed software to divide
the videos into short sections (video fragments). The events in these sections could
be described (in what formerly were called “titles”) as mini-stories, making use
of keywords that could guide student teachers to these sections later. The desired
length of the video fragments and linked mini-stories was considered in the
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context of facilitating the development of practical knowledge. The minimal size
of a section was called “a narrative unit” and the rule of thumb became: “complete
meaningful mini-story (narrative) with size between one and three minutes,” as
small as possible to create the possibility for a subtle search, but not so small
that the fragments would lose their meaning. Experience using the search engine
indicated that students typically began with one mini-story and then wanted to
view video fragments that came immediately before or after the mini-story just
viewed. Consequently, the system was improved to make it easier for students to
shift from the segment just played to adjacent segments of the same lesson.

An example: In one mini-story, Grade 2 student Chantal is called on to draw the
position of the number 45 between 40 and 50 on the number line. The mini-story
says: “Chantal is measuring to find the position of 45 on the number line. She first
estimates the middle between 40 and 50 to be sure. Minke gives praise and asks
the other students to look carefully to the jump of ten.”

Student teachers, making their investigations in MILE, can watch the foregoing
and next within a sequence of mini-stories that together represent a substantive
part of the math class. It also is possible to combine stories from different places to
create whole cases. Thus the search function can be used in two different ways. The
first brings the MILE investigator to the archive, in which dated lessons divided into
sections (and other data) are organized chronologically. One can browse through
the mini-stories and, if one seems interesting, click to the linked video fragment. It
is also possible to find a fragment by typing a keyword (all mini-stories containing
this word are shown). Each mini-story in this list is linked with the archive again,
so it is possible to see the whole lesson in which it was embedded.

Making the records of real teaching searchable in this way converts “good
practice” into “good practice for use in teacher education.” It also connects
“good practice” to “practical knowledge” as a way of narrative knowing.
(Gudmundsdottir, 1995). In the next section, MILE is discussed in terms of
good practice, as a starting point for exploring and thinking about making MILE
educative.

4. MILE, A DIGITALIZED TEACHING PRACTICE

4.1. Reflecting the State of the Art Leading to Criteria of Good Practice

The heart of MILE is digitized investigable “representation of full practice” (of
more than seventy gigabytes) that provides examples of “good practice” for use
in teacher education. Looking back on the process of development suggests some
characteristics of good practice.
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4.1.1. Showing Authenticity with Real Practice in Schools
MILE deals with daily life in classrooms with “ordinary” teachers, teaching in
a realistic mathematics education vein, confronted with problems and dilemmas
(Lampert, 1985), and with pupils both doing good things and making mistakes. It
shows authentic practice, comparable with the practice that student teachers will
experience.

4.1.2. Representing the Complexity of Real Teaching Practice
The “full practice” represented in MILE reflects the complex reality of teaching
(Lampert, 2001; Uhlenbeck, 2002). Nearly all of the components that Lampert
mentioned in her extended model of the didactic triangle (2001, Section 14) are
included, and there was an attempt to represent all areas of subject matter as well.
The same attention to completeness applies to general pedagogic issues and the
mathematical learning processes of pupils. Teachers reflect on their practice and
pupils react during classroom discussions and in small group work. Textbooks
and teachers’ guides are available and in relevant situations one can meet other
teachers of the school team, the headmaster, the counselor, or parents.

4.1.3. In the Vein of Realistic Mathematics Education
The five previously mentioned learning-teaching principles and the indicators of
realistic mathematics education continually played a part in preparing, recording
and making MILE accessible.

4.1.4. Exemplary for the Program of Primary Education
The digitized primary mathematics education that has been stored in MILE has
been characterized as a representation of “real teaching practice.” However,
because it is not possible to capture the full range of practice in tapes taken during
limited periods in different grades, the representation of the subject matter in
MILE has to be considered as exemplary for the primary school. What is meant
by “exemplary” is illustrated in the next examples. MILE contains:

� Recordings of a learning strand for percentage in Grades 5 and 6, with special
attention to going through a learning strand, the procedure of problem-oriented
education, the evaluation of certain subject matter, and differences between chil-
dren.

� A theme (the restaurant) in Grades K-1, with special attention for teaching young
children, the development of number sense, learning in context, and interaction
in classroom discussion.

� Mathematic activities in daily life, “the problem of the week” in Grades 2, 4
and 6.
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� Practicing the multiplication tables and a clinical interview with two pupils of
grade 2 who differ in insight and attitude about the tables.

� A pupil explaining a mathematical production.
� A pupil taking over the leadership of a group.

4.1.5. Through Outlines
MILE offers two kinds of outlines. The first are concerned with learning strands
such as multiplication tables or percentages. The second follow individuals’ learn-
ing of mathematics, especially in the recordings of Grades 2, 4 and 6, where the
same children are shown at intervals two years apart. One can observe the children
during classroom interaction, individual activities, group work, and interviews.

4.1.6. Reflective Practice
MILE includes recording of the professional talks between the two job-sharing
teachers about the progress of mathematics education in their Grade 2 class. Much
of the (tacit) practical knowledge of these teachers became explicit as they reflected
on their practice before and after the lessons.

4.1.7. Theoretical Charge
Without violating the authenticity of the digitized practice, the director emphasized
certain situations during recording; hence sometimes there was exclusive attention
to the teacher or to a pupil. For instance, the director could decide to tape one child
for a longer time, to capture interesting elements such as the specific effect of a
context or a clever or invalid use of a model by a pupil trying out a strategy. Next,
we describe what investigations of good practice, characterized in the previous
section, brought to student teachers during their first expeditions in MILE.

5. FIRST EXPLORATION OF MILE

5.1. Introduction

To get insight into the (optimal) possibilities of MILE as good practice for teacher
education, exploratory research was carried out using ten lessons on cd-roms and
the first version of the search engine (Oonk, 1999). The study was focused on
knowledge construction, but also with an attempt to provide insight into the inves-
tigation process experienced by student teachers and the benefits of their related
discourse and collaboration. A total of 15 meetings, eight of which were two-hour
sessions with the researcher, were audio recorded.
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5.2. Learning by Investigating the Recordings of Teaching Practice

Our approach resembled that used in the Student Learning Environment (SLE)
approach developed at Michigan rather than the more academic LAT approach
of Mousley and Sullivan (1996). But in contrast to the SLE-approach, student
teachers could investigate the digitized practice of MILE by means of keywords
derived from their own research questions. There was little steering: the student
teachers could formulate, reformulate, and revise their own questions. The ratio-
nale for this approach was that investigating practice by focusing on one’s own
pedagogical problems, especially in tandem with the coupled reflective activities,
will contribute to self-regulated professional development (Zeichner & Noffke,
2001).

5.3. The Process

The fifteen meetings developed through three phases, which naturally flowed from
the process of the student teachers’ investigation. The first was orientating to
MILE by getting acquainted with the teachers, the pupils, the subject matter, and
the techniques for searching in the learning environment. The student teachers
Dieneke and Hayet had at their disposal a computer, ten lessons of Grade 2 on
cd-rom, the reports of the director (Oonk, 1997), the pupils’ textbooks, and the
teachers’ guide for the mathematics program “The World in numbers.” The first
meeting started with a short discussion about the goal and the schedule of the
learning project and continued with an orientation to the technique and content
of MILE. The following quotes from the student teachers give an idea of their
reactions to the first meeting:

Beautiful, such a transfer you never can see in your school practice, that happens mostly by
phone.

I am curious about the output of the preparation.

You can verify how she manages classroom disturbance.

The lesson is so interactive. It appears that Willie herself talks a lot, but I can’t judge it well at
this moment.

Children can suddenly have an ‘aha’ experience, as in an active moment after a passive period
of language acquisition.

How to give help without prompting: is this just a question of patience?

Self-reflection is very difficult; often your mentor can only say, ‘I always handle in this way.’
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In this first period, student teachers got used to the styles and personalities of
the MILE teachers. Their comments gradually shifted from impulsive perceptual
reactions to reflective discussions. Often a remark led to (sometimes violent) dis-
cussions, which frequently led to re-viewing of the video.

The second phase was learning to investigate. The publication “Telling stories
of Grade 2” (Oonk, 1997) offered the student teachers a point of departure for
searching and studying video fragments. However, this was not sufficient, and the
students soon reverted to trial and error. This led Hayet to create a step-by-step
plan for searching and observing the ideas and for formulating (new) questions.

The third phase was directed research. It began when the student teachers
decided to make a video to orient imaginary peers to MILE. They thought that
this would allow them to show their own learning, make available an “orienting
adventure in MILE” for young future teachers, and inject an element of originality
to their report and presentation. By this time, Dieneke and Hayet had acquired
experience in using MILE and investigating their own learning questions.

The culmination of the investigation consisted of an oral exam, a written report,
and a presentation. Audio recordings during the discourse, e-mail communica-
tions, and written reflections document the collaboration and the individuals’
learning and thinking processes.

We next discuss what the first, simple version of MILE offered two excellent
student teachers and their highly motivated coach/researcher. We focus on the
question: What makes MILE educative?

5.4. Incentives in the Learning Environment

5.4.1. Search Words, Search Questions, and Learning
and Investigation Questions
In their investigations in MILE, the two student teachers were limited by the
simple search engine and their own search questions. In the first stage they often
used “Stories of Grade 2” (Oonk, 1997) as a source for finding search words (e.g.
mental action, playing Dumb August, egg box). To some extent the WIG1 textbook
and the teacher’s guide served the same function.

To prepare for meetings, they used the WIG textbook to plan the same lesson
as the lesson taught by the MILE teacher, then observed that lesson. This made
the subsequent discussion more reflective than it had been previously. They
raised questions such as, Did I devote sufficient time in my lesson to dividing
numbers? Did I leave too much to the children?, or Can they actually estimate
prices? After seeing how the video teacher approached the lesson, they would
draw comparisons and perhaps revise their own lesson plans.
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5.4.2. Revealing Practical Knowledge
The student teachers were impressed by what they saw in MILE. The discourse
often ended in personal analysis from different points of view. They called upon
mathematics aspects but also took pedagogical and content pedagogical positions.
From the beginning, they were convinced that they could learn a lot from MILE
teachers. Dieneke explained, “What are the ‘good questions’ that Minke asks?
I noted how well she formulated an exercise: ‘If you have thought and drawn one
way, try to think of another one.’ I would not mind hearing this remark a thousand
times so I can imprint it in my mind. Instead of a compulsory exercise like ‘Give at
least 3 solutions,’ Minke shows she appreciates one solution and she encourages
the pupils to think further. In my opinion, her choice of words is a clear example
of good teaching.”

However, Dieneke did not accept Minke’s practical knowledge unquestioningly.
She analyzed, interpreted, and put forward arguments to substantiate what she
believed she had observed. In so doing, she touched on the practical knowledge that
appeared to guide Minke’s actions (in effect, unpacking this practical knowledge).
In addition, she recognized “usable material” even in the routines of the daily
classroom activities. For example, Dieneke learned that Willie – Minke’s peer
teacher – could quickly quiet the children and get their attention by remarking:
“Everyone turn the calculator in your head on.”

From the beginning Hayet philosophised about the additional value of MILE as
compared with teaching practice or lectures, and she also recognized the practical
knowledge of the expert teachers in MILE. She was especially impressed by the
interviews, in which the teachers told about their plans for the next lesson: “Of
the three types of video (transfer, interview, lesson), the interview made the most
impression on me. It was like looking into the head of the teacher and finding
out secret information. Going through a lesson step-by-step in this way is very
practical and concrete. None of my tutors ever did this for me.”

5.4.3. Theory from Practice
Searching for a direction to their investigation, Dieneke and Hayet got the idea
to design a video for their peer first year student teachers, inspired by a lesson
in which Willie introduced the five times table. They became interested in the
ways that Willie translated concrete material to the children, the children worked
with that material, and the material precipitated mental action. By connecting to
relevant theory, Dieneke and Hayet would make a statement about encouraging
the rise from material to mental level in children’s learning. They formulated ques-
tions, made notes, then started theorizing: “We have made the following statement
based on this video: If the transition from concrete to mental action does not take
place in sufficiently small and logical steps, the (material and mental) actions will
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remain separated from each other. The main objective is to couple these actions
together (. . .).”

5.4.4. Theory of Practice
After the above mentioned discussion, the teacher educator wrote an extensive
(electronic) annotation to make the student teachers aware of the distinction
between a mechanistic “step-by-step” approach and realistic didactics in which
properly conceived “learning” jumps in teaching are encouraged. He also focused
on theoretical views on different levels of subject matter and learning processes
applied to the structure of mathematics courses. The student teachers became
very interested as they addressed these problems. Dieneke recognized the danger
of misunderstanding rules from her own past education. In the next meeting,
she revised a previous statement about a video fragment in which pupil Fadoua
shows that thinking of egg boxes helps her interpret 43 as 40 (four egg boxes) +
3 (separate eggs): “This statement applies to small logical steps, raising pupils’
levels, and direct support. Support and raising pupils’ levels are similar concepts.
The material is first used as support and when pupils let go of it by not only looking
at it anymore and just thinking about it, their level rises. Materials always help
and support, provided you introduce them properly. If you do not do this, they are
only extra ballast and lead to confusion. The fragment ‘Think of egg boxes’ is a
good example of this since Minke had not referred to them before and ‘suddenly’
introduced them without moving through a sequence of small logical step towards
them (. . .).”

5.4.5. The Practical Meaning of Theory
The discussion about how to raise levels of thinking required student teachers to
find relevant theoretical knowledge. They questioned the teacher educator and stud-
ied relevant articles and textbooks. They realized that MILE contains information
(practical knowledge) that cannot be found in textbooks or teachers’ guides and
compared the theory taught in lessons at college with the observed theory linked to
the real-life situations in MILE. For example, by relating theory to practice, Hayet
became aware that the terms concrete, abstract, mental, and formal initially put her
on the wrong track: “In my opinion, ‘the abstract level’ means formal mathemat-
ics. ‘Mental actions with material’ contains the word mental but does not belong
on that abstract level. It should be placed on the concrete/material level. Actions
with material are performed ‘in your head’ (it is not a physical action), but they
are concrete, or in other words, conceivable and meaningful (. . .).”

5.4.6. The Discourse as Driving the Learning Process
The discourse about the practice in MILE was elaborated in corridor chats and
e-mail communications. The student teachers were aware of the influence of the
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discourse on their cooperation and their learning processes. As Hayet put it: “I find
it rather comical. If I had watched the video on my own, the whole scene would
probably have slipped by me. The discussion that was brought about by that ‘small
interesting incident’ is for me just like the didactics involved the most instructive
part of the whole meeting. Another good thing about the discussions is that we
start with critically thinking about what Minke does and why she does it. Is it part
of her conscious strategy? And then the emphasis shifts to our own experiences
and didactic considerations.”

5.4.7. One’s Own Practice as Reflective
The practice in MILE engendered student teachers’ linkages to their own teaching
practice. This happened in a natural way as they analyzed and compared the actions
of the MILE teacher to their own experiences or anticipated future practice. Hayet
compared her failed experience with “Playing Dumb August” of her pupil Keltoum
to the successful experience of MILE teacher Minke. Placing the “Dumb August”
approach in a wider perspective, she started formulating questions and hypotheses.
She wondered about the relationship between one’s approach to “Dumb August”
and learners’ attitudes about making mistakes: “When you want to teach children
to investigate mathematics (i.e. try out more than one strategy), it is important that
you see making mistakes as part of the process. If you do not, you go straight back
to mechanistic viewpoints: there is one way to solve a problem – the right way,
mistakes are bad, and children who make mistakes are stupid. This MILE episode
made me realize the strength but also the possible dangers of the ‘Dumb August’
method.”

5.4.8. The End
Both student teachers tell a lot of stories about their pioneering in MILE (Oonk,
1999). In the closing presentation of their assignment, Hayet explained how her
investigation in MILE had made her aware of what is behind theory in the lectures
she hears in teacher education courses. She believes that MILE stories will help
her keep in mind the connection between theory and practice.

5.5. The Main Findings of Pioneering

The pioneers’ experiences during their investigations of the first version of MILE
can be interpreted from four points of view.

5.5.1. The Investigating Process
In the course of the exploratory research, the investigating process was portrayed
as the vehicle of the student teachers’ learning process. In other words, carrying
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out investigations kept the learning process in motion. The investigating process
in MILE is a cyclical process of planning, searching, observing, reflecting,
and evaluating. Its relationship to action research (Carr & Kemmis, 1986;
Jaworski, 1998) is obvious, although there are differences in reasons, goals,
and content.

5.5.2. The Discourse
To stay in motion, a vehicle needs a motor; the discourse that was put together
during the meetings can be seen as the driving force behind the learning process.
“It all happens” in the discourse, where the actions of the MILE teacher and pupils
become objects of further consideration, seeds are planted for further individual
development, and decisions are made about the progress of the investigation. The
discourse can provide opportunities for the emergence of new insights, incentives
for searching further, and impetus for choosing a theoretical line of approach or
developing one’s own theorizing. The discussions observed during the investi-
gations of Dieneke and Hayet have the characteristics of “reflective discourse”
(Cobb, McClain & Whitenack, 1997), which we treat as a socio-constructive
adaptation of Schön’s reflective conversation (Schön, 1983).

5.5.3. Levels of Knowledge Construction
The analysis of Dieneke and Hayet’s investigation process has provided insight
into knowledge construction at four levels. These levels are especially observable
in the discussions and the reflective notes.

(1) Firstly, knowledge can be “taken over” from the teachers in MILE; student
teachers expand their own didactic repertoires through assimilation of the
practice knowledge contained in MILE. Assimilation occurs if the student
teacher indicates that he or she would like to implement the knowledge of the
MILE teacher (as observed, without adaptation to his or her own purposes).

(2) Adaptation and accommodation of practice knowledge is a second level of
knowledge construction. Users of MILE can modify the repertoires of the
MILE teacher to suit their own purposes; they expand their own repertoires by
modifying the MILE teacher’s. Knowledge construction at this second level
can have a greater impact on the student, especially if the student has to adjust
his or her personal beliefs. In this case, something changes in the cognitive
or affective structure that we call practice knowledge. For this reason, this is
called accommodation. It also has some of the characteristics of what Perry
calls relativism. Knowledge on the first level that is constructed on the authority
of the “model teacher” has more of the characteristics of Perry’s “dualism”
(Hofer & Pintrich, 1997).
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(3) The student teachers display an even higher level of knowledge construction
when they establish (new) links between the events in MILE and events from
their own trainee practice and related theory. This is the level of “integrating
theory,” in which they might (re) consider didactic insights and points of view.
They ask themselves questions about the situation observed in MILE and
make links with what they find in the literature. The teacher educator has
a task in this respect: to respond effectively to the questions posed by the
student teachers. Using theoretical reflections – as annotations – about given
real practice situations that intertwine the investigation of practice with the
examination and development of theory, the teacher educator puts students
on the track of explanatory theory. The theory is understood and remembered
in the context of a scene in MILE, usually in the form of a story of the events
that took place in MILE.

(4) The fourth and highest level of knowledge construction – the level of
theorizing – manifests itself when the investigators in MILE design their own
local theories. They build up ideas about causes and consequences through the
observation and interpretation of fragments they find themselves. The ensuing
discourse can have a specific theoretical orientation and provide motivation
for follow-up investigations.

6. LARGER SCALE FIELD TESTS

Since the seventies, Dutch Primary Teacher Training Colleges have created a
strong infrastructure for mathematics education, in which teacher educators
and curriculum designers collaborate in a Mathematics and Didactics program
for future teachers. The teacher educators meet annually at conferences. This
infrastructure was used to introduce MILE and invite math teacher educators
to use and assess it. From the beginning more then twenty educators were
participating in the workshops, discussing the state of the art of MILE, and
anticipating its future use in their own colleges.

Shortly after the explorative research at the College of Education at (Hogeschool
van) Amsterdam (Section 5), five pilot studies were started at fourteen other
Colleges (Goffree, 1998). In these pilots, three aspects of the benefits of MILE
were field tested: using MILE within the local curriculum, the optimal use of
MILE by student teachers, and the relationship between teaching practice in
schools (fieldwork) and MILE. All pilots addressed the issue of MILE’s position
between theory and practice in teacher education. In the meantime the basic MILE
program had been increased to 30 gigabytes consisting of 23 lessons of Grade
2 at “De Schakel” and five lessons of grade 5 (percentages) at “De Syncope,” a
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different elementary school. Student teachers could use the search engine and the
archive now, without having to change disks.

Although approaches to MILE varied at the different locations (size of groups,
the scale of the research, the amount of face-to-face instruction, collaboration,
coaching, assignments, and reports), the common output provided a lot of reflec-
tion on the creation of a learning environment for future teachers. Studying the
output, an obvious question arose: What should be added to MILE in order to help
student teachers to enlarge and deepen their practical knowledge? Assignments
and reports provided vehicles for addressing this question.

(1) What practical knowledge do student teachers have available at the start of
their investigation? Like the pioneers (Dieneke & Hayet), the participants of
the pilot projects were (mainly) last year students. Their practical knowledge
became apparent during observations of lessons when they were asked to
question MILE. For instance:
� Would Willie indeed be able to teach this subject matter interactively?
� Are the pupils able to follow Willie’s pace during the testing?
� Do the children work independently, and are they able to do so successfully?
� How does the teacher deal with children who finish earlier than others?
� How does the teacher deal with low achievers?
� Are the children allowed to collaborate in the classroom?
� Does the teacher focus students’ attention on different strategies?
� How was the reckonrack explained to the students?

These student teachers apparently know a lot about math teaching; now they
want to see concrete examples in practice. Sometimes their practical knowledge
seemed to hold theoretical elements.

(2) How was MILE experienced as a learning environment? Their subsequent
statements indicated that the student teachers in the pilots experienced MILE
as:
� A reservoir of instructive events;
� Storage of all sorts of aids to use in math classes;
� A place to work for teachers and pupils;
� Practice in which “the theory” becomes apparent;
� A set of opportunities to show one’s professionalism;
� “Something else” rather than teaching practice.

(3) Which self formulated learning questions initiated student teachers’ investiga-
tions? In the most pilots, the teacher educators presented good reasons to start
an investigation. A successful reason was created by having student teachers
prepare a lesson that would be observed subsequently in MILE. Other reasons
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were found in fieldwork, in lectures, in the storybook (Oonk, 1997), or in
the theory. An example of such a learning question, which subsequently lead
to investigation questions and searching words, was “What is the nature of
collaboration between a gifted student and the other peer students in a small
cooperative group?” Other learning questions addressed using the blackboard,
the teacher’s behavior, the learning process of one selected pupil, classroom
interaction, group work, mental arithmetic, and estimation.

(4) What did the video-pictures of MILE evoke to student teachers? MILE sought
to represent practice, so it is interesting to know which aspects of practice
student teachers attend to in MILE. The reports mention a number of favorite
fragments, both from student teachers during their first exploration and from
teacher educators who wanted to illustrate practice using MILE.

Favorite fragments of student teachers: Pupil Jopie investigates the reckon-
rack; Lorenzo’s discovery with MAB (base ten materials); the teacher explains to
Clayton; the whole class is practising very loudly the multiplication table of 5;
teacher Willie uses mandarins to introduce the table of 5.
Favorite fragments of teacher educators: Vincent explains that 1/5 is the same

as 20%; Paul, the teacher of grade 5, introduces a new model: the percentage bar.

(5) What did the student teachers say they had learned from MILE? Not
surprisingly, student teachers’ statements about what they had learned from
their investigations in MILE were fairly vague. Second-year student teachers
believed that learning from the MILE teacher is the same as imitating the
MILE teacher. Older year student teachers pointed to the transfer talks
between the job-sharing MILE teachers and to the number line used as a
model during instruction. More profound was the reaction of a fourth-year
student teacher who wrote: “I learned that during a math lesson more happens
than you could imagine in advance – much more than the teacher can see.
Because of MILE you become aware how children think, more so than you
do from just reading theory books.”

The learning attributed to MILE varied with the context in which the question
was asked, the nature of the studied fragments, and the student teachers’ reflective
abilities. Just as in the exploratory research on the pioneers, the pilot projects
suggest that methods for learning about practice need to be learned along with
practice itself. Both projects underscore the value of discourse for the learning
process. Furthermore, having some basic practical knowledge at one’s disposal,
taking initiative, posing one’s own learning questions, considering one’s own past
in math education, and moving beyond an initial critical attitude towards the MILE
teacher benefits learning by investigating MILE. In order to transfer MILE’97 into
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“good practice for future teachers, it is necessary to supply MILE with reasons
to start investigations, to help student teachers to engage in the desired activities
and reflections.” Actually from this moment the need for structuring the learning
environment became more and more manifest.

7. MAKING MILE EDUCATIVE

To what extent and in what sense has MILE’97 been made educative so far?
To address this question, we defined educative as enabling future teachers to
acquire practical knowledge, and investigated the conditions, circumstances, and
means needed to accomplish that goal. Obviously, student teachers cannot start
investigations without at least some reflected experience in classrooms. Bereiter’s
learning paradox (1985) clearly is operating here, suggesting the need to begin
by looking at entrance behavior.

7.1. Initial Achievement Level

� It appeared that student teachers learned something more than imitating in MILE
if they already had a basic practical knowledge.

� Searching in MILE has to take place in a research context, preferably on the
basis of searching words that arise out of a learning question.

� Various reasons to start an investigation can be constructed by tutor or tutee in
order to formulate learning questions.

� Formulating personal learning questions needs directed support by a coach who
is familiar with the contents of MILE.

� Student teachers who want to start an investigation in MILE should first
have practiced learning by investigating and observing and interpreting MILE
fragments.

� New student teachers begin with a personal belief about good practice.

7.2. Acquiring Practical Knowledge as Narrative Knowing

� The meaning of practical knowledge can be clarified by discussing and analyzing
the transfer talks between the two MILE teachers at Grade 2.

� The preliminary talks (interviews) with the teachers, when they put into words
what they intend to do during the next lesson, provide attention points for
observing.
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� The “storybook” of Oonk can be utilized as a source book for investigating
MILE.

� The investigating process is the vehicle for the student teachers’ learning.
� The discourse about the practice drives student teachers’ investigating

process.
� Meaningful assignments are needed to support student teachers’ progress with

MILE.
� Teaching stories about the events in MILE can be best written by the student

teachers as case studies.
� Studying pedagogical and didactical actions of the teacher in MILE motivates

student teachers to compare MILE with their own fieldwork.
� Surprising moments of pupils’ learning might help student teachers to connect

with their own primary school experiences.
� To stimulate narrative knowing, student teachers may collect favorite narratives

linked to MILE videos.
� Input from the MILE tutor usually deepens student teachers’ learning.
� Student teachers have to learn to participate in reflective discourse.
� Collaborating generally stimulates the continuity and profundity of an

investigation.
� Developing “didactical productions” creates an appropriate context for

investigating in a narrative, constructive, and reflective way.
� Preparing a MILE lesson before observing it helps students to make sense of

the discourse.
� Student teachers report valuable experiences when theoretical concepts or

reasoning are actualized through observation of practice, as when the MILE
teacher organizes a classroom discussion about pupils’ mistakes or when the
student teachers recognize differences between children.

In this period the MILE team tried to adapt the idea of a Knowledge Forum (Bereiter
et al., 1997) in order to improve the discourse of the student teachers, using its
functions such as special interest groups and e-mail. The Knowledge Forum
provides a structure for knowledge construction by remote cooperating students.
The students’ contributions to the discourse tend to be coherent because they are
formulated and organized prior to being sent, and the reflections added to the
ongoing knowledge construction allow for a “rising above” from unsystematic
observations to more formally organized theory. The MILE team was impressed
with these advantages and thus motivated to continue attempting to adapt the
Knowledge Forum approach to MILE. However, this attempt eventually had to
be dropped because of (minor) technical problems and the (major) problem of the
narrative organization of practical knowledge.
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7.3. Bottlenecks

� Although the MILE team supported the open approach of the SLE (Michigan),
the field tests pointed towards the need for more structuring and scaffolding
of the student teachers’ learning by investigating. Maybe the differences
between the American student teachers and their Dutch colleagues is an
explanation for that phenomenon; certainly during their visits to Ann Arbor the
MILE team was impressed by the American students’ attitude of open learning
and the student teachers’ debating culture.

� Student teachers usually require support in learning to relate theoretical
knowledge to the practice in MILE.

� Student teachers do not realize immediately that theoretical knowledge is a
valuable addition to practical knowledge.

Research and development of the educative component of MILE will continue,
because the program does not yet enable student teachers to carry on reflective
conversations with practice (as mentioned by Schön, 1983) or relate known theory
to observed practice. The dangers of superficial reflection on practice are pointed
out by Verloop: “It is worthwhile to reflect on one’s teaching, but at some stage
questions should be asked about the quality of that reflection. For example, to
what extent does the reflection take relevant external knowledge into account, what
exactly does reflection improve in the actual teaching process, and to what extent
is the reflection open to external scrutiny and critique?” (Verloop, 2001, p. 436).

The next section will describe the research that goes into the question of
whether student teachers indeed use theory when studying practice.

8. THE NATURE OF RELATING THEORY TO PRACTICE

8.1. MILE 2000

MILE has been expanded with video records of mathematics activities in Kinder-
garten, group discussions in Grade 1, and interviews and mathematics lessons in
Grades 2, 4 and 6, to an amount of 70 gigabytes.

8.2. The Second Explorative Research

Research at the College of Teacher Education at Helmond was designed to find out
how prospective teachers make connections between theory and practice in MILE.
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This research involved two classes (each with 25 student teachers). The teacher
educator gave his students a list of 150 key theoretical concepts from previous
modules, to serve as a theoretical framework to help student teachers to value their
theoretical knowledge when they start the new MILE module (“The Foundation”)
for second year student teachers. Ten two-hour meetings were held. Following the
method of triangulation (Maso & Smaling, 1998), four pairs of student teachers
were observed and interviewed, and a participating study of the group work with
two student teachers was conducted.

8.3. Identifying Theory in Action

Schön (1983) has demonstrated that theory in action is primarily implicit, so the
researchers generated a list of possible indicators of theory in action to support the
observations of student teachers at work. Following are some examples, in which
each indicator is coupled with a paradigm of a theory in action and references to
its sources:

� While observing practical situations, student teachers can refer to the theory
that comes to mind. Example: student teacher points to a teacher who interprets
the product of 2 × 5 and, in doing so, employs the rectangle model (Treffers &
De Moor, 1990, p. 75).

� Theory is used to explain (as a means to understand) what occurred in the
practical situationobserved. Example: student teacher explains the method em-
ployed by the pupil who is using MAB (base ten) material as a working model
(Gravemeijer, 1994, p. 57).

� The student interprets the intention of the teacher or pupil(s) with the help of
theory. Example: student teacher points out the “mirroring technique” applied
by the teacher as a means to help the pupil reflect his own actions (Van Eerde,
1996, p. 143).

� The theorygenerates newpractical questions. Example: student teacher wonders
at which level (phase) of learning multiplication the pupils are (Goffree, 1994,
p. 280).

8.4. Theory in Action: An Example

Student teachers indeed show certain predicted indicators of utilizing theory (Oonk,
2001). However, these indicators are generally rather weak and ambiguous to
localize in the instrument, and it is hard to determine how and when utilized
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theoretical knowledge has been acquired. We will portray the essentials of the
research in three steps: the characterization of a fragment in MILE, the theory the
researcher/teacher educator linked to that practice, and what student teachers had
to say about the fragment.

� The MILE fragment shows a pupil, Fadoua, and her teacher, Minke, sitting at
the instruction table during an independent working session in Grade 2. Using
a diagnostic interview, Minke seeks to identify the thinking behind Fadoua’s
mistake (18 − 6 = 11) in her seatwork. It appears that Fadoua counts backwards
starting from 18 and in the process also skips two numbers (12 and 14).

� The theory that makes this practical situation more comprehensible is a result of
research into subtraction strategies employed by young children, in particular the
method of counting backwards. Initial errors, counting mistakes, and counting
too far are well-known problem areas. To avoid problems in the transition from
manipulative to mental calculations when learning to shorten procedures, struc-
tural models based on visualising “fives structures” can be employed to learn
to subtract numbers to twenty (Gravemeijer, 1994; Van den Heuvel-Panhuizen
et al., 1998).

� After watching and analysing the video, the student teachers Denise and
Marieke discuss the most appropriate way to assist Fadoua. Denise initially
suggests solving the problem using 18 blocks (units). Marieke rejects this
idea however, because she believes that it doesn’t solve Fadoua’s counting
problem. She also rejects a second suggestion – using the number line – for
the same reasons. Marieke ultimately agrees with Denise and suggests using
the reckonrack. Denise’s foremost argument is that the fives structure of the
reckonrack can help Fadoua to address the problem by directly subtracting 6.
“And that doesn’t involve counting anymore,” she says.

In this discussion between Denise and Marieke we see theory in action. They
compare, face, and consider, on the basis of theoretical perspectives, which material
or model is (or is not) appropriate and why. A similar process occurs when they
design an explanatory approach for Fadoua, partially on the basis of theoretical
considerations (the reckonrack teaching method).

8.5. Some Results

The results of this study reveal that student teachers use theory as a means to
understand and explain practical situations. The frame of reference of second-year
student teachers appears somewhat diffuse and fragmented. It remains difficult
to separate practical wisdom from pedagogical theorising (Fenstermacher &
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Richardson, 1993; Pendlebury, 1995; Shulman, 1987; Sockett, 1989). The ability
to articulate observations of and reflections on practical situations in theoretical
terms remains largely undeveloped. The current culture of teacher training
colleges also seems to hamper this development. As a result, there is a real danger
that student teachers will hang on to their personal (subjective) theories instead of
learning to integrate theory and practice to attain an enriched practical knowledge.
To improve the educative character of MILE, accommodations in two directions
are needed. On the one hand, theory needs to be stated more explicitly in the
learning environment. On the other hand, there needs to be a change in culture at
the teacher training colleges, which currently provide little time for discourse and
tutoring only at the level of “coaching at a distance.”

The next section will unfold the State of the Art of “MILE-2003” (“The Guide”).

9. PRACTICE BASED PROFESSIONALIZATION AND
ENRICHED PRACTICAL KNOWLEDGE

In the previous sections involving activities with student teachers, we investigated
real teaching practice in MILE, in the hopes of providing an impression of how and
what student teachers learned using MILE as well as how they acquired different
levels of practical knowledge. The results of our first exploratory research and the
pilot projects provided us with a clearer understanding of how student teachers
can construct practical knowledge, the value of discourse, and the nature of the
investigation process. The second exploratory research provided some evidence
of student teachers making use of theory when studying real teaching practice
using MILE.

The research evoked questions about the quality and depth of students’ learning
from practice. Theory seemed to be missing in some observations. It was clear
that when a tutor/expert was included in the discussion and when common obser-
vations ended in a reflective conversation, the use of relevant theory (in action)
was guaranteed. In the absence of an expert, the use of theory in action appears to
be more difficult. Reflecting on real teaching practice does not ensure theoretical
thinking or practical reasoning. Student teachers’ learning processes easily remain
on a superficial level and rarely move beyond basic common sense. Although the
use of common sense is necessary, it is insufficient for a teaching professional.

Similar considerations apply to the practice events offered to student teachers:
good practice judged as such by a school inspector is not necessarily good
practice for use in teacher education courses. The latter gives student teachers
the opportunity to make connections between their theoretical frame of reference
acquired in earlier courses and the (new) teaching practice observed in the study.
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Student teachers can organize practical knowledge narratively in a natural way,
but this knowledge only contributes to professionalization if it is activated in
appropriate situations along with connected theory. Research on teacher education
has begun to pay a lot more attention to the need to combine theory with practical
reasoning (Lampert, 1998; Loewenberg Ball, 2000; McAninch in Masingila &
Doerr, 2002, p. 241; Verloop, 2001).

Being a reflective practitioner, the teacher educator plays an important role
when student teachers’ practical knowledge has to be enriched theoretically.
In doing so, he deploys the instrument of reflective conversations, applying it
during discourse, supervision, and coaching. But if necessary (when experts are
not available), reflective conversations also may be an important element of the
learning environment, in written form or otherwise.

The explorative investigations showed student teachers gradually applying
theoretical considerations to commonly studied teaching practice. But it also
became clear that connecting theory to practice seldom appeared spontaneously,
without a tutor giving support. Reflective conversations help to avoid the learning
paradox as stated by Bereiter (1985), which in the context of learning from
practice says: Who does not know much, does not see much.

A tentative conclusion may be drawn: it is evident that the intended learning of
student teachers in our digitalized learning environment will not be realized with-
out theoretical enrichment. We have been studying the possibilities of theoretical
enrichment and also the conditions of an appropriate learning environment for
acquiring practice-based professionalism. One study that has yielded key points
for theory in teacher education originated from an analysis of the characteristics of
theory (Oonk, in press). Secondly a new learning environment has been developed,
called “Guide for learning to teach multiplication in Grade 2” (Goffree et al., 2003).
The Guide is on cd-rom and is an adapted version of MILE 2000, following our
ideas about making the program educative and emphasizing the theory-to-practice
connection. This cd-rom has a website structure in three layers. Twenty-five
narratives (stories of real teaching practice, in texts and videos) on the first
(narrative) layer are linked to 25 matched reflective conversations on the reflective
layer. From both layers it is possible to find explanations and working definitions
of the keywords used, using links to a dictionary consisting of 58 key concepts
from the theory of learning and teaching multiplication. It is intended that these
key concepts, given meaning through the reflected narratives, become part of the
student teachers’ (future professionals’) theoretical frame of reference. The cd-rom
also contains pages from students’ textbooks and teacher’s manuals, relevant and
accessible articles from professional journals, and more texts, pictures, and videos
of interest. Student teachers navigate (surf) through this “workplace” like they
do on the Internet.
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Results from our development and research are used to inform teacher educators
about how to introduce the Guide as a learning environment, create an appropriate
investigation context for student teachers, help them find reasons to get a success-
ful start, formulate inspiring learning questions, etc. The information has been
put together in a teacher educator’s manual, which includes problems to solve by
investigation and tasks to create cases and case studies of real teaching practice.

It is assumed that the new learning environment will prompt student teachers to
engage in practical reasoning (Fenstermacher, 1986; Pendlebury, 1995) to a greater
degree than the earlier versions of MILE. Oral and written, may be videotaped
expressions in student teachers’ interviews, reports, assignments, and presenta-
tions can reveal theoretically enriched practical knowledge. We hope to collect
such data in future research about student teachers’ capability to connect theory
to practice.

NOTE

1. De Wereld in Getallen (“The World in Numbers,” one of the six Dutch current teachers
guides and textbooks).
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7. DESIGNING A VIRTUAL K-2
CLASSROOM LITERACY TOUR:
LEARNING TOGETHER AS
TEACHERS EXPLORE
“BEST PRACTICE”

Cheryl L. Rosaen, Christine Degnan, Teresa VanStratt

and Kathryn Zietlow

INTRODUCTION

Learning to teach in ways that are academically, linguistically and culturally
responsive to diverse learners in today’s schools is a complex and challenging
endeavor for novice and experienced teachers. In recent years, educators in
schools and universities have been collaborating to create more powerful ways for
prospective and practicing teachers to explore and develop what some call “best
practice” in teaching and learning (Zemelman, Daniels & Hyde, 1993, 1998).
Meanwhile, the advent of new technologies has provided exciting opportunities
to invent innovative ways to document, explore and enhance our understanding
of teaching as a professional practice. Many educators have written about the rich
potential of hypermedia to document the everyday work in which teachers engage
– curriculum development, planning, teaching, assessment and reflection – in ways
that preserve the highly contextualized and situated nature of teaching practice
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(Lacey & Merseth, 1993;Lampert & Ball, 1998; Spiro & Jehng, 1990). Video
clips of classroom teaching and artifacts associated with it (e.g. student work, the
teacher’s reflections, planning documents, district curriculum) can be accessed by
computer in flexible, non-linear ways. Moreover, the use of hypermedia materials
affords opportunities for novice and experienced teachers to engage together in tak-
ing an inquiring stance to investigate practice and to generate new understandings
and insights that can inform future practices (Lampert & Ball, 1999).Lacey and
Merseth (1993)argued that hypermedia is a curricular innovation that addresses
“three currently held beliefs about teaching and learning to teach: namely, that
teaching is complex and context-dependent; that engaging in the construction of
knowledge about teaching is a powerful way to learn it; and that learning to teach
can be greatly enhanced by participation in a community of inquiry” (p. 547).

Pioneering work in the creation of hypermedia materials in mathematics (Barron
& Goldman, 1994;Bowers, Barron & Goldman, 1994;Goldman, 1993; Koehler,
2002; Koehler & Lehrer, 1998; Lampert & Ball, 1998), mathematics and science
(Kumar & Sherwood, 1997), and literacy (Hughes, Packard & Pearson, 1997;
Risko, Yount & Towell, 1992) has provided opportunities for teacher educators
to try their use in a variety of settings. Research on various uses of the materials
in a range of subject matters1 has demonstrated that although there is a great
deal more to learn about the creation of materials themselves and pedagogical
methods to support teacher learning, hypermedia materials are a rich pedagogical
tool. Building on knowledge gained from experience working with hypermedia
materials and the investigation of records of practice (Ball & Lampert, 1999;
Lampert & Ball, 1999),Ball and Cohen (1999)argued that we need to “turn
the work of teaching into material for inquiry and learning” (1999, p. 20). These
authors suggested further that documentation and collection of artifacts of practice
could become an important starting point for developing a new and more powerful
pedagogy for teacher education and a curriculum for professional learning.

The four of us – a teacher educator and three classroom teachers – have a long
history of engaging in collaborative inquiry on teaching and learning in early
literacy (grades K-2). We were intrigued by the potential of hypermedia materials,
and embarked on a journey to create materials that could become a pedagogical
tool for teacher education and professional development in the area of early literacy
teaching and learning. In this chapter we discuss our experiences in conceiving,
designing and creating a set of early literacy hypermedia materials. In so doing
we provide a perspective that is not well represented in the literature on uses of
videotape in teacher education and professional development: the perspective of
the experienced classroom teacher whose everyday practice is being documented
and represented. Our materials are a work-in-progress that have been designed
and redesigned in an iterative fashion through pilot-testing with preservice and



Designing a Virtual K-2 Classroom Literacy Tour 171

experienced teachers and through examination of the materials within our own
professional learning community. Throughout the process we focused on the
challenge of designing materials that could become pedagogical tools in support
of teacher learning, with the recognition that “Learning cannot be designed: it
can only be designedfor – that is, facilitated or frustrated” (Wenger, 1998, p. 229,
emphasis in original). Thus, our attention throughout the design process focused
on three questions. These questions also provide the organization for this chapter:

� What do we mean by representing practice?
� How do we anticipate different audiences will use the materials and how might

those uses contribute to our own and others’ professional learning?
� What should be included in hypermedia materials to represent the everyday

practice of the learning professional and why?

We conclude with a discussion of designing for the learning of others and
ourselves. We outline some suggestions for facilitators using the materials. We
also explain how our own learning has been influenced by our engagement in
collaborative inquiry throughout the design process.

DESIGNING HYPERMEDIA MATERIALS FOR
REPRESENTING PRACTICE: WHAT DOWE MEAN?

One warm April morning about four years ago, Cheryl approached Kathy and
Teresa with the idea of engaging with them in a long-term project to create early
literacy hypermedia materials. Cheryl’s initial idea, which was both tentative and
incomplete, was that Kathy and Teresa’s teaching and reflections on that teaching
would be videotaped, and artifacts associated with their teaching (e.g. teaching
materials, copies of student work) would be collected over at least one school
year. These examples from a first grade and second grade classroom would be
made available in a multi-media format and accessible by computer. Preservice
teachers could view examples of teaching in action that more closely approximate
the practices they read about and discuss in teacher education courses, but are not
always able to see in their field placement classrooms. The more we talked about
this idea, we also began to imagine additional ways hypermedia materials might
stimulate interesting conversations about literacy teaching and learning with
experienced teachers, including ourselves. Neither Kathy nor Teresa was eager
to present herself as a “model” or “exemplary” teacher whose practice others
should emulate, but they were willing to venture into the territory of allowing
others to view their practice for the purpose of stimulating good discussions about
teaching and learning. For example, novice and experienced teachers could use
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hypermedia materials to stimulate discussion of particular practices, think about
why the teacher (or students) took particular actions on a particular day, offer
alternative suggestions, and generally inquire into their own questions about early
literacy instruction.

From the onset of the project, we took an exploratory approach and assumed
that the format for delivery and the organization and content of the materials
would evolve as we worked on their design and creation. We also assumed that
all of us would be involved integrally in making decisions about which practices
would be represented and what the representations would include. The design
process began by creating some pilot videos of Kathy’s teaching and reflections
on a writing lesson in first grade and Teresa’s teaching and reflections on a second
grade small group reading lesson. As we reviewed the pilot materials and talked
more about possibilities over the summer, we decided to invite another colleague,
Christine, to join us so that three grade levels (K-2) would be represented. So began
a two-year process of documenting three teachers’ literacy practices and designing
ways to organize and represent a web-based hypermedia environment that would
be available to preservice and experienced teachers.

Since our initial discussions in the fall of 1999, the four of us have engaged
in numerous conversations about a key question that would eventually determine
the design, creation and potential uses of the hypermedia materials: If we were
not setting out to make a set of materials that represent “best practices” that
would be held up as a “model” or “exemplar” for others to emulate, what exactly
did we hope to represent? The title of our website provides a partial answer to
that question:Investigating Teaching and Learning with Hypermedia Materials.
Through this title, we hoped to communicate that teaching is a practice that must
be questioned, explored and investigated, and not accepted as a finished product.
We hoped to represent the teachers whose practice was being documented as
learning professionalswho participate in a range of professional development
activities in order to continue to refine their practice over time. In fact, a major
incentive for engaging in this work in the first place was to stimulate and support
or own learning. As Teresa explained, “. . . from the beginning, we agreed that it
is a group of teachersin process” and went on to say, “Working with this project
is one more incentive to be as reflective as we can, look at how we put our whole
curriculum together.” Christine added, “You’re not just a model; you can actually
get at your rationale and your thinking.” Kathy explained, “As you’re being
videotaped, you want to keep doing your practice better.”2

Our reluctance to create hypermedia materials that position three teachers’
practice as “exemplary” stemmed from a belief that more can be learned from
opportunities to investigate a collection showing “everyday” practice. Everyday
practice includes lessons that more closely approximate what the literature would
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label as “best practice” in the sense that the practice is research-based and follows
recommendations provided in professional standards. Everyday practice also
includes lessons that are less than exemplary but contain interesting problems,
dilemmas or challenges that teachers typically face. Daily practice inherently has
its ups and downs, its successes and challenges. As Teresa explained, “Maybe
exemplary practice isn’t a reality as much as it’s an approach or an attitude or a
value because of what education is. You hold these goals and it’s hard to achieve
them. Exemplary practice can be defined, but it’s very difficult to achieve in
reality because it’s a perfection.” Cheryl noted that when novices in her teacher
education classes view polished videos that are exemplars of specific literacy
practices, they sometimes question whether all teachers can really achieve that in
their own practice, especially beginners who have so much to learn. We went into
this project with a vision of representing practice that is, in Kathy’s words, “reality
based” – practice that is both attainable on a daily basis and sustainable over time,
rather than selecting “exemplars” of the best days and editing out the challenging
ones. Teresa reflected, “I thought that we would select our videotapes based on
what would stimulate discussion, not what was a model, a good lesson.” Christine,
too, valued the potential for professional learning in viewing the materials, “I
never thought you’re ending up with a video that said ‘exemplary practice’ – it
would mean it was mostly for the learning going through it.”

Because our own learning was a priority, we identified two key questions to
guide our thinking as we engaged in the design and development process. These
questions also refer to a common vision for what the teachers were trying to achieve
in daily practice (Rosaen, Zietlow, VanStratt & Degnan, 2000, 2001):

� To what extent is the curriculum and instruction “balanced” to provide learning
opportunities in reading, writing, speaking, listening and viewing?

� To what extent does the “balance” that exists meet the needs ofall learners,
especially those who are struggling?

This vision of striving toward “balanced” literacy curriculum and instruction grew
out of our own prior knowledge and experience as well as national and state
standards for literacy teaching and learning (Michigan Curriculum Framework,
1996;NCTE/IRA, 1996), and will be discussed more fully when we describe what
was included in the hypermedia materials to represent the curriculum in the three
classrooms.

We also thought it was important to represent ways that teachers refine their
practice over time to reach toward state-of-the-art teaching. Moreover, we wanted
to illustrate how their attempts at change are grounded in a set of principles and
values – a philosophy about teaching and learning – that is more likely to remain
constant across one’s career. For the learning professional, specific literacy
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curricular choices and teaching practices are revised and refined not merely
to make change for the sake of change, but in response to new learning about
curriculum choices, particular practices, assessment of student learning, and
so on. For example, Teresa explained, “The way I run guided reading and the
way I have reading conferences are totally different now than they were a few
years ago. Philosophically [I use] the same approach but content wise, the way
I have conversations with the kids, I think in the past I did more of the talking
and now I do less. I think it’s the. . . specific literacy practices [versus overriding
principles] that have changed.” AsZemelman, Daniels and Hyde (1993)explained
in the introduction to their book,Best Practice: New Standards for Teaching and
Learning in America’s Schools, it is important to perceive classroom examples
as “elements of a process and not as examples of perfection. . . Indeed, it is
a defining characteristic of good teachers that they are learners themselves,
constantly observing to see what enriches children’s experience – and what makes
teaching more invigorating and rewarding for them” (p. 18).

Our conception of representing the everyday practice of the learning
professionalincluded several dimensions of professional practice:

� teachers striving toward a research-based vision of teaching and learning that is
grounded in their own experience;

� teachers inquiring into and reflecting on their daily enactment of their vision;
and

� teachers revising and refining their practices over time.

It evolved throughout the design process and had implications for what to include
in the hypermedia materials. Another issue that impacted the design was the
intended audience and our visions for how the materials might be used, which we
discuss in the next section.

DESIGNING HYPERMEDIA MATERIALS FOR
ANTICIPATED USES WITH VARIOUS AUDIENCES

The design of hypermedia materials provides at once the wonderful potential to
offer learning opportunities to a variety of educators and the serious challenge
of how to organize data and make them easily accessible for a range of uses.
As described earlier, our primary goal for creating these materials was to simulate
rich, productive professional conversations about literacy teaching and learning for
ourselves and others. Fostering an inquiring stance where practice is investigated,
analyzed and studied was another key goal. Therefore, we needed to figure out how
to design foropportunities for good conversations that are grounded in a stance
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of critical inquiry to take place. AsPerry and Talley (2001)noted, there is little
research to provide guidelines regarding optimal characteristics and components
of video case materials.

Developers of “predesigned environments” for use with preservice teachers3

have organized classroom data (e.g. edited video segments of classroom lessons)
according to thematic or topical categories (e.g. teacher role, student role,
environment). Additional data may include commentary from teachers and
teacher educators about classroom events, or conceptually organized information
bases that provide written material on topics such as assessment, management and
teaching strategies. Some materials also include a discussion forum where users
can participate in on-line conversations (Ferdig, Roehler & Pearson, 2001). For
example,Boling (2003)reported on a study of five teacher educators’ uses of Read-
ing Classroom Explorer (RCE) in their literacy methods courses where preservice
teachers were able to search video clips of exemplary literacy practices by school,
theme, and keyword and participate in online conversations with their instructor
and peers. Teacher educators used RCE to support the content of their courses by
providing examples of successful literacy teachers. Some integrated RCE exam-
ples into their ongoing instruction as they gave mini-lectures and facilitated class
discussions while others integrated RCE into course assignments and projects.

Some developers have provided a more “open environment” which consists of
multiple data sources such as long unedited segments of classroom interaction, the
teacher’s journal, and children’s written work (Lampert & Ball, 1998). In an open
hypermedia environment, teacher educators can provide their own conceptual
framework in relation to the course they are teaching, or professional development
setting in which materials are being used, and users have considerable autonomy in
deciding what to look at and how to pursue themes and key ideas according to their
own categories (Ball & Lampert, 1999; Lampert & Ball, 1998, 1999;Lampert,
Heaton & Ball, 1994). Drawing upon Cheryl’s study of the use of hypermedia
materials that featured Deborah Ball’s teaching of third grade mathematics to
explore a variety of issues in an integrated literacy and mathematics preservice
methods course (Rosaen, 2002;Rosaen, Schram & Herbel-Eisenmann, 2002;
Schram & Rosaen, 1996), we were keenly aware that the anticipated uses for
particular audiences must guide design decisions.Whatusers needed to know,
when they need information, andhow they would access particular types of
information would depend on intended purposes for using the hypermedia
materials (Perry & Talley, 2001).

Our vision for uses of the hypermedia materials in preservice teacher education
is consistent with the way Lacey and Merseth (1993) described their potential.
That is, such materials can allow educators to view teaching in its complexity,
in real time. Moreover, inquiry and knowledge construction can be situated
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in the critical activities in which teachers engage on a daily basis – planning,
teaching, assessment, and reflection. What’s more, joint study and analysis of
specific teaching practices provide a rich social context for critical analysis,
debate, and collaborative learning. We wanted our design to afford opportunities
for a range of possibilities for inquiry within teacher education course work
such as:

� pursuing open-ended exploration of self-identified topics and issues;
� focused study of common issues and themes for the entire class;
� investigation of examples of specific teaching and assessment approaches;
� following the development of a learning community over time;
� tracking student development over time;
� making cross-grade comparisons of specific curriculum components; and
� studying the teachers’ thinking about their teaching philosophy and revisions in

their practice over time.

We imagined that uses with experienced teachers would be similar to those spec-
ified for novices, with perhaps less structure provided during the inquiry process
than might occur in a preservice teacher education course where assignments
are required and grades are given. We speculated that experienced teachers’
focus in using the materials might arise out of a range of interests or needs,
such as:

� working toward a specific goal in improving their own practice;
� seeking information about ways to organize curriculum, set up the classroom

environment, or implement particular teaching strategies; and
� close study of classroom discussions, student work, or teacher/student

conferences.

Our conception of what we were trying to represent (everyday practices of
the learning professional), our intended audiences (preservice and inservice
teachers), and anticipated uses for the materials (study, inquiry, and reflection)
shaped the materials we actually created and hope to create in the future. In the
next section we discuss our ideas for documenting, organizing and representing
professional practice in three specific areas: (a) contextual information required
to understand and make sense of the learning professional’s professional practice;
(b) literacy practices that represent a vision of balanced literacy instruction
toward which the learning professional is striving; (c) professional practices
that contribute to purposeful change and refinement in practice over time. We
also discuss pilot work with preservice and inservice teachers that informed the
design process.
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WHAT SHOULD BE INCLUDED IN HYPERMEDIA
MATERIALS TO REPRESENT EVERYDAY PRACTICE OF

THE LEARNING PROFESSIONAL AND WHY?

Deborah Ball and Magdalene Lampert, pioneers in creating hypermedia materials,
argued that any set of “ordinary artifacts of the practices of teaching and learning”
(Ball & Lampert, 1999, p. 282) will have gaps, inconsistencies, and incomplete
information. They wrote about the inherent incompleteness of any representation
of practice, noting that video cameras frame certain aspects of classroom life in and
out, and supplementary information does not reproduce the temporal development
of events over time. They also pointed out that many of the teacher’s thoughts
and perceptions are bound to be invisible to viewers, particularly when viewers
bring their own perspectives to bear on the materials. Nevertheless, hypermedia
designers need to make key decisions about what to include in a collection of
materials that represent teaching practice, and how to “package” that data to make
it accessible to users. In this section we detail what is contained in the “rough
draft” of our website, and we discuss ideas we have for future versions.

Contextual and Background Information

One way to think about the representation issue is to ask the question:What
information do users need in order to make sense of the materials? Magdalene
Lampert captured the complications of providing adequate contextual information:

When I show a videotape of my classroom, the question of how much “background” I need to
provide and what to tell people before showing the tape always worries me. I am never satisfied
that I have figured it out. Invariably, I run up against the frustration of wanting to show and say
more than I have time for, and wish I could say, “You had to have been there to understand what
that was about.” Once viewers start to comment on what they see me doing on tape, the video
seems to represent so little of what I know about what is going on. And what I know from “being
there” has a lot to do with reasoning about the actions we are seeing on the tape. Speculating
about why I did what I did and evidence of the reasonableness of those actions would need to
be grounded in much more information than what was available. The possibility of real-time
representations of teaching on video seems to exacerbate the problem of communicating about
my practice rather than solving it (Lampert, 2000, pp. 94–95).

Lampert pointed out that viewers need information about what teachers “know”
about their practice – both in general and in particular – in order to understand the
reasoning behind particular actions taken. We thought of our task as figuring out
how to design a virtual tour of literacy teaching and learning in grades K-2, where
the tour enables educators to observe on multiple occasions in three different
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Table 1. Overview Section of Hypermedia Materials.

LITERACY OVERVIEW

Information about the School
Literacy Curriculum Chart (K-2)
Kindergarten

Tour of Classroom
Teacher Interview
Video Clips of Each Curriculum Component

Reading
Read to
Shared Reading
Guided Reading
Independent Reading
Centers

Writing
Write to
Write with
Write by
Authors Chair

Speaking & Listening
Viewing

First Grade (clicking here provides the same menu options appear as listed for Kindergarten)
Second Grade(clicking here provides the same menu options appear as listed for Kindergarten)

classrooms, and appropriate information is provided to make the tour interesting,
informative and educational.

In the current version of our website, the user may click on two options to begin
exploring the site:LITERACY OVERVIEW, which provides a broad virtual tour
and general information to orient the user to the professional practices represented
on the site, andLITERACY PRACTICES, which documents everyday practice
and provides a more extensive virtual tour.4 When the user clicks onLITERACY
OVERVIEW, five topics appear for selection, which are shown in bold print in
Table 1. When the user clicks on “Kindergarten” the menu of options shown
appears. Identical menus appear if the user clicks on “First Grade” or “Second
Grade.”

“Information about the School” orients the user to the community in which
the school is situated and the nature of the student population. The “Curriculum
Chart” maps out the basic components of the K-2 literacy curriculum (in reading,
writing, speaking, listening, viewing). Included in the chart for each component
are information about the format in which children participate (e.g. small group,
whole group), materials used, the purpose of the component, and the curriculum
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Table 2. “Write to” Portion of K-2 Curriculum Chart.

Kindergarten 1st Grade 2nd Grade Why? Curriculum

Format:whole
group

Format:whole
group

Format:whole
group

Model setting a
purpose, model
thinking

Content:mechanics
(spelling, punctuation),
language structure
(sentences, paragraphs),
organizational structure,
genres

Materials:
chart paper
or white
board

Materials:
chart paper or
white board

Materials:
chart paper or
white board

model different
genres of writing
(list, letter, story,
poem) Processes:brainstorming,

planning (web, picture,
list) composing (e.g.
making sense, adding
detail, awareness of
audience, voice), revising
Attitudes:interest in
representing and
communicating ideas in
drawing/writing, view
writing as useful

content associated with that component.Table 2displays the content of the chart
for one of the four writing components, the “write to,” where the teacher thinks
aloud while she demonstrates proficient writing on large chart paper for the purpose
of exposing children to a variety of genres and expanding their access to writing
beyond the children’s capabilities.

The Curriculum Chart was constructed after reviewing several resources:
Standards for the English Language Arts(NCTE/IRA, 1996);The Michigan
Curriculum Framework(Michigan Department of Education, 1996); and school
district curriculum documents. It represents the curriculum goals for each
grade level. All three teachers had recently taken district-sponsored Literacy
Frameworks Training (Literacy Initiatives for Teachers, referred to as L.I.F.T.).
The labels for various curriculum components in reading and writing (shown in
Table 1) reflect ideas that were adopted by the school district as a comprehensive
model to organize specific literacy practices. The labels are also consistent
with current knowledge about “balanced” literacy practices that are empha-
sized in preservice methods courses and professional development experiences
(Clay, 1993; Cunningham & Allington, 2003; Fountas & Pinnell, 1996, 2001;
McCarrier, Pinnell & Fountas, 2000;Miller, 2002; Tompkins, 2003). In addition,
the Curriculum Chart reflects all three teachers’ own background knowledge
and years of experience in implementing literacy practices described in the
literature (e.g.Calkins, 1994; Graves, 1983, 1994; Hammond & Raphael, 1999;
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Keene & Zimmermann, 1997). The importance of dramatic play (Owocki, 1999),
and achieving a balanced, integrated and developmentally appropriate literacy
curriculum (Hart, Burts & Charlesworth, 1997;Tompkins, 2003) are also reflected
in the Curriculum Chart. As we constructed the chart, our own understanding
and learning about balanced literacy became clearer and more developed. For
instance, we noticed that the areas of speaking, listening and viewing were present
in the curriculum, but they were not articulated as clearly as the curriculum in
reading and writing. We saw this as an opportunity to develop these areas of the
curriculum more fully, which led to revisions in the teachers’ everyday practices.

Users can become acquainted with each teacher by viewing a “Tour of
Classroom” videotape where the teacher shows the set-up of the classroom
environment and explains her reasoning for how and why the environment
supports literacy teaching and learning. The “Teacher Interview” videotapes
help the user learn about each teacher’s philosophy and goals, curriculum
design and implementation, physical set-up of the classroom, learning rules and
responsibilities in the classroom, and family involvement.

Guidelines for Videotaping Literacy Practices

The bulk of the overview section contains a set of 11 video clips (5–15 minutes
in length) for each grade level that are accessed by clicking on “Video Clips of
Each Curriculum Component.” These clips are intended to orient viewers to how
the teachers put the goals outlined in the Curriculum Chart into practice at each
grade level.

In planning for the initial videotaping process, we consulted technology experts
at MSU and others who had experience in videotaping classroom events to make
decisions about the equipment to be used. We learned that while a medium quality
digital camera and tripod of the type typical consumers might use were adequate
to our needs, a professional level microphone that made use of a sound mixer was
essential for recording children’s voices, especially during small group work. This
allowed us to position more than one microphone around the room at a time, and to
adjust the volume so each microphone could pick up desired dialogue. Although
there were several technical advantages to that set-up, the equipment was fairly
time-consuming to set up and take down, and it created logistical complications
such as where to place long cords in a busy classroom where children move about
the room freely. Because the microphones were so sensitive, we also had to be
careful that their settings did not pick up unwanted sounds such as those made by
children working in the hallway. We used a digital still camera to take photographs
of children’s work and the pages of picture books, which saved in copying costs
and storage space.
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We made a video schedule that indicated the date and time each component
would be videotaped in each classroom. Actual times for starting and stopping the
camera were determined by the beginning and end of a particular literacy event
(e.g. whole class reading lesson, writing conference, etc.). Designating specific
beginning and ending times in advance avoided capturing irrelevant footage and
minimized the need to edit the videotapes. We included transitions before events
(e.g. showing how children gathered together to begin a whole-class discussion)
and after events (e.g. showing how children were directed to clean up their writing
materials before lining up for recess), since smooth transitions are a key aspect of
effective classroom management.

Although moment-to-moment decisions about positioning of the camera and
microphone were made based on the nature of the activity being documented (to
be discussed in greater detail below), there were some general guidelines that
were followed as well. First, we began a video segment with a global view of
the classroom and then zoomed in on the specific event being documented. This
provided contextual information regarding what else might be happening in the
classroom (e.g. independent writing being done by students while the teacher
held a writing conference with one student) and the location of the event (e.g.
where the writing conference was located within the room). Second, we tried to
maintain a balance between focusing the camera on the teacher and the students,
to enable viewers to see how particular instructional routines were implemented
by the teacher and also see how students responded to and participated in them.
Third, we tried to position the camera so that any written text being used (e.g.
picture books, student writing, teacher writing on chart paper) could be read by
the viewer. This would help the viewer make sense of the instructional activity.
Fourth, because the teacher’s voice is typically easier to hear than the students’
voices, we generally placed the microphone in an optimal location for capturing
students’ participation. Exceptions were made when the teacher was moving about
the room (e.g. going from one student to another for writing conferences) and it
made more sense to clip the microphone on her. Fifth, we planned which artifacts
to collect for any given lesson (e.g. copies of student work or picture books being
read) to make them accessible to the viewer for closer scrutiny than a videotape
allows.

As these general guidelines were put into practice they were adapted to
the specific literacy components associated with teaching of reading, writing,
speaking, listening and viewing. For example, five types of activities were
videotaped in each classroom to show the basic components of each teacher’s
reading instruction: read to, shared reading, guided reading, independent reading,
and centers. “Read to” video clips show the teachers reading aloud to the children
for a variety of purposes: to model reading with fluency and expression, to model
the use of reading strategies (e.g. asking self-questions, checking comprehension),
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as well as to promote vocabulary development, response to literature, love of
reading, and to experience the pleasure of hearing oral language. “Shared reading”
is done with picture books or big books (enlarged picture books) that are of
interest to students but too difficult for them to read independently (Holdaway,
1979). Along with aiming toward the same purposes outlined for the “read to”
experience, a major purpose of shared reading is to help emergent readers develop
concepts of print and phonemic awareness, and generally understand how print
works. Students see the text while it is being read and sometimes are encouraged
to join in reading predictable refrains and rhyming words, especially after the
text has been read aloud several times. The teachers model what fluent readers do
(e.g. making predictions) and teach phonics concepts and high-frequency words
(Fountas & Pinnell, 1996).

In videotaping these whole class reading events, we tried to maintain a balance
between focusing on the teacher and on the students to enable the viewer to see
how the teacher implemented the activity and how the children participated in
it. Accordingly, some segments showed close-ups of the teacher reading, some
portions focused on the text itself (in the case of “shared reading”), and other
portions featured the children’s participation. The person operating the camera
needed to make on-the-spot decisions regarding which focus to maintain and for
how long. The microphone was either clipped on the teacher (“read to”) or placed
near the center of the activity (“shared reading”) where children’s voices would
be captured as well.

Videotaping “guided reading” in the classrooms required a different camera
focus across the range of activities taking place. In guided reading, children meet
in small groups and do the reading of books themselves. Books are chosen to
match the students’ reading level and their knowledge of and ability to use reading
strategies. The teacher’s role is to support students’ reading and their use of reading
strategies (Fountas & Pinnell, 1996, 2001). Prior to actually reading a selection,
the setting of purposes for reading, introduction of vocabulary words and building
of background knowledge take place, and it is sometimes appropriate to do a “book
walk” to point out special features of the book and generally provide a preview of
what is to come (Tompkins, 2003). Sometimes the teacher will start the group off
by reading a small portion of the book and then beginning readers will continue on
reading aloud, or more fluent readers who are reading chapter books will read to
themselves. Meanwhile, the teacher monitors each student and provides support
for word identification and reading strategies as needed. Following the reading
of a specified selection, the teacher and students discuss the selection to promote
reading comprehension and higher level thinking. Specific attention is given to
how reading strategies were used, the development of literary knowledge, and
vocabulary development (Tompkins, 2003).
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In videotaping guided reading events, the microphone was placed in the middle
of the small group to maximize opportunities to record children’s voices. The
camera was focused on the entire group, including the teacher, during pre-reading
activities, then on individual students as they read aloud, and finally on the whole
group as they responded to and explored the selection. As with videotaping
the whole group reading activities, the person operating the camera made
moment-to-moment decisions about where to focus the camera as the activity
unfolded. The focus was on teacher and students during explicit instruction,
and switched to students as they read portions of their text. When the teacher
monitored and interacted with individual students to guide their reading processes,
the camera was focused on those interactions. As children moved from their
guided reading group to “independent reading,” the camera was focused briefly on
one or two students who sat at their assigned table to read on their own and apply
the strategies they were learning in guided reading. As some readers read aloud
quietly, the camera and microphone were placed to capture their reading process
and, if possible, a view of the text pages was obtained. Since more fluent readers
read silently to themselves and video documentation could not reveal very much
about their reading processes, video segments of their reading lasted less than
a minute.

The fifth component included in the overview section is “centers” (Morrow,
1997), which are designated areas of the classroom (e.g. writing center; language
center; listening center; dramatic play center) where children can engage individ-
ually or in small groups in a range of meaningful literacy activities that have been
modeled by the teacher. Example centers included: engaging in dramatic play;
using song charts; reading around the room; song, poems or story sheets; listening
to books on tape; use of magnetic letters or white boards; computer use; browsing
boxes; reading student published writing or class published books. Literacy centers
provide opportunities for students to practice literacy skills and strategies as they
engage in authentic, purposeful activities. The three “tour of the classroom” video
clips included the teachers’ explanations of many of the centers and discussed their
specific design and layout.

Videotapes of centers-in-use included documenting the teacher’s presentation
of center choices and requirements. Then the camera provided a global view
of the room for three to five minutes to show how the children disbursed to
various center locations around the room and to illustrate the range of activities
offered. As opportunities to document children’s participation in centers arose
(e.g. children were using magnetic letters to spell words), the camera was focused
on them as they completed the activity. Due to the interactive nature of center
time, there was a low hum of ambient noise in the classroom. Thus, student
interactions during center time were very difficult to capture on videotape unless
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the microphone was placed very close to the children and it was difficult to place
the microphone appropriately without interrupting the natural flow of the small
group work.

In sum, the overview section was designed to provide useful background
knowledge for those who are unfamiliar with curriculum terms used, to help the
user become acquainted with the interactions in each classroom, and to enable
users to engage in a cross-grade comparison of various curriculum components.
We assumed that some users might access the information found in the overview
section prior to delving more deeply into the more detailed “Practices” section.
Alternatively, others might begin watching videos in the “Practices” section
and become curious about the teacher’s philosophy, curriculum, or decisions
about the classroom environment, and then decide to access information in the
overview section to gather further information. Our hope was that as users would
speculate about the teachers’ decisions and actions they would take advantage of
the opportunity to ground their interpretations in the contextual and background
information provided.

Documenting and Representing Everyday Practice

Within the constraints of the resources and time available, we needed to make some
thoughtful choices about what to document in order to represent everyday practice.
Our goal was to “flesh out” the brief view of the literacy curriculum components
presented in the overview section and to document each teacher’s practice in teach-
ing reading, writing, speaking, listening and viewing across one school year. So we
scheduled videotaping and artifact collection in each classroom during four “seg-
ments” across the year (late October–December; January–February; March–April;
May). For each segment we created a video schedule matrix that listed the curricu-
lum components on the vertical axis and the grade level and videotaping date/time
on the horizontal axis. Our initial idea was to videotape full mornings in order to
represent each curriculum component as it was situated in real time, and the matrix
allowed us to keep track of how various components were being documented in
a given morning. We were able to document approximately 2–3 hours in each
classroom on a typical morning. We also attempted to videotape on consecutive
days during each segment, however, there were times when the classroom
schedule did not allow that to happen. Across one school year, we documented
13 mornings in Kindergarten, 17 mornings in first grade, and 19 mornings in
second grade.

As we did with our videotaping of events for the overview section, choices about
camera and microphone followed the five general guidelines discussed earlier, and
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then more specific choices about camera focus, microphone placement, and starting
and stopping the camera were made based on the nature of the activity. Rather than
videotaping continuous action across a 2–3 hour period, the camera was started as
major events began, continued to run until there was a natural stopping point, and
included transitions into and out of major events. For example, if students made
a natural transition from their initial group meeting in the morning to getting out
their writing folders and beginning writing workshop, the camera continued to
run until the end of the writing events. If writing workshop preceded recess, the
camera ran through the transition to recess and then was turned off.

As mentioned earlier, because we wanted to document everyday practice and
the natural flow of events, we planned to do nominal editing of the videos of the
morning activities. One way to achieve that was to make decisions in advance
regarding when to start and stop the camera. These decisions minimized the need
to edit out events that were not related specifically to literacy instruction. As a
rule, a portion of the video was not included if its technical quality did not provide
an adequate view of classroom interactions (e.g. viewers would not be able to
follow the flow of interactions because the view of activities was inadequate) or
if the sound quality was poor. For example, some video clips did not adequately
capture the sound when teachers were having reading or writing conferences with
students. Some did not provide a view of what a child was writing during writers
workshop, so there seemed to be little point in watching a child write without
seeing the content. Ethical issues sometimes caused us to stop videotaping or to
edit out a portion, such as when a child began crying during a morning meeting
and it seemed especially intrusive to continue focusing the camera on him. Given
our goal to stimulate rich professional conversation, we also eliminated some
classroom footage that was not likely to generate discussion. For example, when
children were working at some literacy centers, there seemed little need to spend
more than a minute or two viewing certain activities such as when children were
listening to a book on tape. There were other times when it was difficult to grasp
what activities children were engaged in due to lack of information about how
the activity fit with that week’s instruction. In sum, part of the planning process
for videotaping included consideration of the editing issue, and some post-taping
decisions had to be made due to technical problems, ethical issues, or whether the
example fit our goals for the materials.

We wanted users to be able to access the video clips in theLITERACY
PRACTICESsection in a variety of ways. We assumed some users would want to
view an entire morning from start to finish. Others might want to view a particular
curriculum component (e.g. authors chair, guided reading lesson). Others might
want to do a cross-grade comparison of a particular curriculum component.
Other uses might include investigation of a particular theme or question such
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as how a teacher, through her regular literacy practices, develops a learning
community over time, or how literacy centers are an extension of the other
literacy components offered. Viewers may access the collection of video clips at
each grade level by clicking on its name. To accommodate and make accessible
a range of options within each grade level, we designed a “video calendar” for
each segment that displays the day of the week and date in chronological time.
Each cell of the calendar provides a detailed outline of each morning’s events, so
that users can preview what they will see in a particular segment. To illustrate, a
two-day sequence from a first grade video calendar is displayed inTable 3.

If the user clicks on “Writing” under the May 16 date, a videotape of that
portion of the morning’s video footage is made available on the computer screen.
To continue viewing the remainder of the morning’s events, the user clicks on each
consecutive underlined title (reading, group meeting, writing, and so on). In this
way, the user can be informed of classroom events before or after any video clip
that is viewed, and navigate through clips in any order.

Table 3. Contents of First Grade Video Calendar: Segment 4.

Wednesday (May 16, 2001) Thursday (May 17, 2001)

Writing Reading
Write by: journals Independent reading
Conferences: Ashley, Eric, Kali Speaking & Listening
Write to: field trip to YMCA Author’s chair:Piggieswriting, “Sometimes

they’re (adjective) little piggies”Write by: select favorite Audrey Wood
book and write about it (I liked this book
because. . .)

Writing
Write to: story about Geoboy

Reading Speaking & Listening
Guided reading: Lori, Taylor,Brave
Father; Alex, Eric, Jacob,The Bald
Bandit

Read aloudThe Very Hungry Caterpillar
puppet dramatization

Reading
Group Meeting Assessment: Alex (finishes)

Calendar, weather Taylor readingBarneyaloud
Writing Assessment: Alex (starts)

ReadPiggies(Audrey Wood) aloud Viewing
Write with: list adjectives forPiggies
activity

ReadThe Mixed Up Chameleon, Eric Carle
View video to compare with book

Speaking & Listening
Song chart: “I Think You’re Wonderful”
Sharing turns: Cody, Eric, Scott, Michael

Reading
Shared reading: story written by class in
hall (The Ugly Housepatterned afterThe
Napping House)
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Piloting Rough Drafts of the Materials

Because we designed the materials with particular audiences in mind, we sought
opportunities to use draft portions of the materials with those audiences and ask
about their reactions to them. At the preservice level, the materials have been
used in two different courses. In one junior-level course that focuses on classroom
management and building classroom learning communities, K-2 video clips from
the overview section were made available for teacher candidates to explore (e.g.
read to, shared reading, write with, author’s chair). Students were asked to cre-
ate a three-column chart displaying: (a) the time marker shown on the video; (b)
a description of the classroom event; and (c) comments and questions about the
event. This activity was consistent with the work already being done in the course,
where teacher candidates were learning to observe in classrooms and take notes
that maintain a distinction between describing classroom events and their inter-
pretations of and questions about those events. Using the video materials provided
them with practice in taking notes and gave the instructor access to the events they
were documenting to see how they were making sense of the note-taking process.

In a senior-level methods course, teacher candidates were given the same set of
pilot materials and asked to use a list of “Ten Characteristics of Classroom Com-
munities” described in their course textbook as conducive to learning (Tompkins,
2003, pp. 12–13), discuss in small groups whether they saw evidence of any of
the characteristics in the literacy practices they were observing, and present their
ideas to the rest of the class. Teacher candidates shared examples of the teaching
practices they considered to be consistent with many of the characteristics in their
text, thus giving them an opportunity to see ideas in action that some of them were
not seeing in the classrooms they visited regularly as part of their field work. It also
gave the class an opportunity to share, first-hand, common examples of learning
community characteristics instead of having to rely on oral descriptions that only
a few teacher candidates observed in field placement classrooms.

We used information gained from these pilot activities to further refine our
thinking about the contextual information needed to make sense of the video
clips (e.g. background information about the curriculum, commentary about the
teacher’s thinking), as well as what type of additional preparation preservice
teachers might need in order to get the most out of viewing the video clips (e.g.
learning to observe and describe classroom events without formulating judgments;
learning about the various curriculum components prior to viewing).

We decided to share our rough draft of the hypermedia materials with district
personnel as well: the principal in Teresa and Kathy’s building; the principal in
Christine’s building; the district superintendent; and the curriculum coordinator.
We talked with them about the potential for the materials to become a useful
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professional development tool for early elementary teachers in the school district.
They were very supportive of the idea and encouraged us to work with the coordi-
nator to develop a plan for using the materials with teachers in the school district.5

We also had an opportunity to invite collaborating teachers who work with
interns in Michigan State University’s teacher preparation program to attend a
professional development event sponsored by one of the teacher preparation teams.
The session was titled “Learning Together Through a Virtual K-2 Literacy Tour”
and included the following invitation:

Have you ever wondered what you might learn about literacy instruction if you had the
opportunity to observe in a colleague’s classroom? For example, have you wondered how your
colleagues teach guided reading lessons, or what their reading conferences look like? This
session provides an opportunity for you to observe in three different classrooms (Kindergarten,
first grade, second grade) by viewing a series of computer-accessed video clips of literacy
instruction that were taken across one school year, and to share ideas with colleagues about
your own instruction. Come and share!

Ten teachers who represented four different school districts elected to attend the
session.6 After providing a brief overview of the materials made available for that
session, teachers had the opportunity to explore video clips from the overview
section for about 45 minutes. Our intent in offering open exploration was to see
which types of clips teachers were most interested in viewing, what kinds of
conversations they might stimulate, and whether they found the experience worth-
while. Most chose to view the materials in pairs. Some teachers viewed clips that
documented classroom events in the same grade level as their own teaching while
others took the opportunity to look at clips from grade levels different from their
own. Following these “observations,” we conducted a whole-group discussion
about what the teachers saw and learned. One of the first ideas mentioned dur-
ing this discussion was how appreciative the teachers were to Kathy, Teresa and
Christine for opening up their classrooms to others. They were impressed that these
teachers would take such a risk. Based on our whole-group conversation and writ-
ten feedback provided at the conclusion of the session, we learned that the teachers
appreciated the opportunity to “observe” in other classrooms, the opportunity to
discuss literacy teaching ideas with other professionals, and many listed specific
literacy practices they learned about that they planned to incorporate into their own
teaching. Some commented that they felt affirmed that their own practices seemed
consistent with what they were seeing in the materials. The discussion and written
comments indicated to us that experienced teachers are interested in using materials
of this nature and especially value the opportunity to talk with other professionals.

As we explored the materials with the school district personnel and experienced
teachers associated with MSU’s Teacher Preparation Program, we also learned
about the challenges that the use of technology brings when working within a
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school environment. In both instances, we encountered technical road blocks that
made it impossible to access the materials via the world wide web. When we met
with the district personnel, the computer available to us did not have the software
needed to display the videos, so we used a Power Point presentation (which we
had developed for a presentation given at a Michigan Council of Teachers of
English conference) to explain the format and organization of the materials. With
the collaborating teachers, we were able to access the world wide web to illustrate
how the materials are organized, but only after one of the teachers in the building
worked extensively to get permission to override school district restrictions on
website access. However, in the end, the connection in the school’s computer lab
was too slow to stream the video. We were therefore limited to sharing videos
from the overview section that we had available on compact disks instead of being
able to provide access to the full range of video clips available on the website.
These challenges raised questions about the feasibility of using web-accessed
materials in typical school facilities that are not especially well equipped with the
latest technological innovations, and have slowed our progress in arranging for
additional piloting of the materials with experienced teachers. The pilot work is
encouraging with respect to the potential of the materials to stimulate professional
conversations within our target audiences, although more empirical work is needed
with a range of audiences to document and understand their full potential.

Challenges and Plans for Future Drafts

Our current assessment of the rough draft materials is that they fall short of
representing each curriculum component fully. There were difficulties in following
our videotaping schedule, technical problems with specific videotapes such as
faulty sound, and sometimes we inadvertently scheduled days to videotape when
certain types of lessons were not taught due to a change in the daily routine. Other
challenges arose as well, including whether a person was available for videotaping
who possessed enough technical knowledge to use the equipment, and sufficient
knowledge of the curriculum and classroom interactions to make judicious
moment-to-moment choices about camera focus and microphone placement. In
our planning and scheduling of subsequent videotaping we will specifically target
areas of the curriculum that are not well represented. The massive undertaking of
documenting almost 50 mornings of instruction, indexing each morning’s events,
and making them accessible in a variety of ways hindered our plans to provide
written commentary about each video that would provide information about
the teachers’ perspectives. We intend to add commentary that addresses each
teacher’s thinking about how she implements particular strategies, curriculum
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choices, changes in plans based on insights about particular learners, and
so on.

Our original design also included plans to collect artifacts of teaching so we
could provide copies of students’ written work that corresponded to events in the
videotapes, as well as access to pages of text as children were reading. While we
have much of that data available in the form of digital photographs, our work-in-
progress has not incorporated that option at this time. We also attempted to focus
consistently on two target students in each morning’s videotape so users could
follow the learning of particular children over time. We collected those students’
journal writing and published writing across the year, but have yet to organize
a way for users to access it in relation to specific video clips they are viewing.
We learned that it is quite challenging to documentteaching and teacher thinking
associated with each curriculum component while simultaneously documenting
student learning. In our planning and scheduling of further documentation, we
may need to adopt more intrusive measures such as interviewing students or con-
ferencing with them about their written work to reveal more about their thinking
and learning. Our attempts to document everyday practice without interrupting the
natural flow of classroom events fell short of capturing student learning in rich and
contextualized ways. In the future we plan to represent the everyday practice of
the learning professional more fully. Without better access to the examples of all
aspects of the curriculum, and an inside look at the teachers’ thinking and student
learning, we have only a partial glimpse of the everyday practice of three teachers.

Another aspect of the “learning professional” that is not well captured is
documentation of changes in the three teachers’ practice over time. We spoke
earlier of our vision of three teachers “in process” who are “refining” practice in
relation to guiding principles. We plan to include a newCHANGES IN PRACTICE
OVER TIMEsection that will specifically target examples of ways the teachers
have refined their practice over time. For example, Teresa talked about how she has
changed the way she conducts reading and writing conferences within the last few
years. We are interested in documenting examples like this of “revised” practice
and providing commentary on what has changed and why, including a discussion
of what specific learnings and experiences brought those changes about. We are
currently exploring new software options that would allow us to create cases of
changes in practice, perhaps showing clips of past and present practices with com-
mentary discussing the rationale for changes from the teacher’s perspective. This
seems especially important for helping viewers understand how each teacher’s
“current” practices are part of a career-long journey that influence decisions
about future practices. We also plan to give users access to a list of influences on
the teachers’ professional learning over time, such as readings, attending and
conducting inservices, modifying and refining materials, working with preservice
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teachers and interns, and working with colleagues in the district. Such a resource
list seems especially important for illustrating what it means to be a learning
professional in the full sense of the term, both in and out of the classroom.

DESIGNING FOR LEARNING

Throughout the design process, one of our priorities has been to afford a variety
of uses for the hypermedia materials. Those uses could range from using the
website independently for free exploration to participating in structured activities
that promote a specific focus. As we pointed out earlier, however, learning itself
cannot be designed, it can only be designedfor. Below we outline some general
suggestions to guide the use of the materials.

Facilitating the Learning Process

Whether the materials will be used independently or in a group setting, it is
important for facilitators to organize ways for teacher candidates or experienced
teachers to spend time getting to know the structure, organization and content of
the materials. For instance, users who are unfamiliar with the terminology used
to label different parts of the literacy curriculum would benefit from exploring the
LITERACY OVERVIEWsection, such as the Curriculum Chart that maps out the
basic components. They would benefit as well from viewing some sample video
clips to become oriented to how each teacher implements various components.
Viewing the videos of the classroom tours would help users understand the
rationale for how the classroom is set up. The videos of the teacher interviews
provide an opportunity to meet the teachers and gain access to their thinking
about their philosophy and goals, curriculum design and implementation, physical
set-up of the classroom, rules and responsibilities in their classroom, and family
involvement. These background pieces provide access to what the teacher “knows”
about what is going on in a given video clip and have the potential to answer
questions about the teachers’ rationale for taking specific actions (Lampert, 2000).
What’s more, the presence of background material implies that a viewer should
take advantage of additional background and contextual information in order to
get the most out of using the materials, and facilitators can help users understand
that function. If users understand how the content in theLITERACY PRACTICES
section follows the same organization that was used in theOVERVIEWsection
(according to curriculum components), that knowledge can help them make
selections about what to view. Knowing how that section is organized and accessed
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through the video calendars also can help users locate specific clips they are inter-
ested in viewing amidst what could otherwise seem to be an unwieldy collection of
teaching practices.

Facilitators also have a key role to play in setting a purpose for using the
materials, and therefore need to think ahead of time about the types of topics
and issues that are feasible to explore. As discussed earlier, the materials enable
viewers to see how particular teaching strategies are implemented and how
children participate in the literacy events and routines, but they are more limited
in revealing student thinking unless students happen to verbalize their thinking
as events unfold. Therefore, questions about curriculum (e.g.What opportunities
for learning to read are available to Kindergarteners?), teaching (e.g.How
are writing conferences conducted in a first grade classroom?), and general
student participation (e.g.What are differences in how girls and boys participate
in whole-class discussions in second grade?) are more feasible to pursue than
specific questions about student learning (e.g.What is Alan’s understanding of
biography as a genre?). Cross-grade comparisons of curriculum, teaching and
student participation are also feasible (e.g.What are developmentally appropriate
ways to implement author’s chair at each grade level?), as well as questions about
classroom management (What rules and routines are in place in each classroom?),
learning community development (When and how are children encouraged to
explore topics, make guesses and take risks?), and teacher and student roles in
the classroom (e.g.What roles do teachers and students play during discussions
about literature?). In a teacher education methods course, for example, the
instructor might ask all teacher candidates to explore one of the questions outlined
above, or might offer a menu of topics from which teacher candidates would
choose. In a professional development workshop, teachers might be encouraged
to form small groups around a topic they select from a list developed by the
facilitator.

If novice or experienced teachers are encouraged to pursue open-ended
exploration of self-identified topics or issues, facilitators can provide helpful
guidance as they develop a focus by posing a series of questions for them to
consider. To begin with, teachers can be asked to identify what they hope to
learn by exploring the materials, so they have a clear focus and purpose for
viewing. Next, they should consider the feasibility issue discussed above, and
ask whether the organization and content of the materials allow them to pursue
their chosen focus. Another aspect of feasibility is time: Is it possible to pursue
the question or topic under consideration in the time available? For example,
questions that focus on a cross-grade comparison will require users to watch
similar examples (e.g. writing conferences) from more than one classroom. Since
videotape represents classroom events in real time, this type of inquiry could
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require more time than pursuing questions about one grade level. Users may need
assistance in thinking through which topics are suitable for the time available to
explore them.

Finally, the events and support that surround the exploration of the materials
are likely to influence what teacher candidates and experienced teachers learn
from their use. Facilitators may need to make available key readings that provide
background knowledge. For instance, some teachers may need more information
regarding the research base that informs teachers’ decisions to seek balanced
literacy instruction, specific teaching approaches such as process writing, or
information about what it means to offer a developmentally appropriate curricu-
lum. Building that background knowledge has the potential to help novice and
beginning teachers pose questions for exploration, and develop shared concepts
and vocabulary to explore the materials. It also provides an occasion for teachers
to explore and discuss similarities and differences among their own experiences,
ideas in the readings, and events that are documented in the materials.

Facilitators can also organize activities that encourage teacher candidates and
experienced teachers to monitor and share their sense-making processes. Teachers
might be encouraged to view and discuss video clips together, or they might be
asked to view them individually and come together to compare and contrast their
impressions. In doing so, they might be asked to consider questions such as:

� What are you seeing in the video(s)?
� As you report what you are seeing, are you offering descriptive information or

interpretive comments?
� If you have offered an interpretive comment, how do you know your interpreta-

tion is accurate?
� What else might you need to know to be certain? How could you find out?

Debriefing sessions have the potential to help viewers be reflective and purposeful
about their use of the materials and expand their personal experiences by hearing
about others’ impressions and insights. They also give the facilitator access to
participants’ thinking, which can become valuable information for planning future
activities.

Designing for Designers’ Learning

Designing hypermedia materials to optimize opportunities for professional learn-
ing is a complex and challenging endeavor. Our story documents our attempts
to create an environment that represents the richness, complexity, and context-
dependent nature of literacy practice. We wanted to enable users to develop and
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pursue their own questions while still maintaining an awareness of the teachers’
thinking about curriculum, teaching decisions and student learning. We hoped
to stimulate rich professional conversations, which, to us, required including a
range of everyday classroom events rather than only selecting exemplars of the
teachers’ “best” days in the classroom. We were reaching toward the promise
of designing hypermedia materials that foster what Lacey and Merseth (1993)
called the “three ‘Cs’ of complexity, constructionism and community” (p. 547).
These qualities represent currently held beliefs about teaching and learning to
teach. The design of the environment – what to include and why – evolved over
time as we defined our audience and worked within the overall guidelines of
attempting to represent everyday practice to promote discussion and inquiry. That
design continues to evolve as we grapple with ways to represent more fully the
full range of activities in which a learning professional engages and the richness
of her professional learning over time. It evolves as we think about what it
means to create materials that stand the test of time, since today’s state-of-the-art
teaching becomes tomorrow’s past practice when teachers learn in and from
their experience and continue to expand their knowledge of research-based
practices.

Our choice to work collaboratively to design and create these materials has
afforded yet another rich professional learning context. We became, in a sense,
another “audience” as well as being creators of the materials. As described earlier,
we all began this venture expecting to learn new things by engaging in this design
process, and we consciously made the design process a point of inquiry by de-
veloping our own inquiry questions and documenting our experiences for further
reflection. Teresa specifically noted, “It’s the opportunity to be reflective. There’s
not time in our profession to be reflective, and yet when you have the opportunity
to do things like this you get that time to reflect, read, [have] discussions and that’s
how you can refine your own practice and see how it fits in.” Christine was candid
in admitting, “You need to get beyond the self-critical stage or the embarrassment
of being videoed. If you can get beyond that you can really learn from yourself.”
Throughout the countless hours of planning to document each teacher’s practice
and discussions of the data collected, we have engaged in rich conversations
about topics such as: what is important to us and why; identifying the key
elements of the K-2 literacy curriculum; pinpointing which practices most clearly
represent a teacher’s teaching goals and philosophy; discussing cross-grade
comparisons of particular practices; and sharing details about key changes in
practices over time. We have read the professional literature to gain clarity about
our vision for “best practice.” We have shared ideas, resources and insights
gained with other colleagues in the school district and have given presentations
at local, state and national conferences. Teresa observed that participating in a
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professional community such as ours created a sense of accountability to follow
through and get things done and explained, “This has pushed me to develop
curriculum in some areas (viewing and speaking).” This ongoing learning shaped
the design process as the teachers revised and refined their practices to reach
toward their vision of achieving a balanced curriculum that meets the need of
all learners.

Importantly, engaging in the process of being videotaped provided an experi-
ence that goes beyond what might be available in other professional development
experiences. In comparing district-sponsored professional development expe-
riences, Teresa commented, “In those, we’re passive; here, we’re meeting our
needs, we’re involved, it’s relevant and authentic.” Kathy added, “It’s custom
made for us,” and Christine explained, “We can use ideas we’ve learned from
other experiences in this one.” The videotaping process itself has been interesting
to reflect on. Kathy explained, “Someone is going to be watching me, which gets
me to think about ‘Why am I doing this? Is this important?’ There’s a sense of
audience – other adults.” Teresa referred to that process as “that second set of eyes
– you see yourself without even watching the videotape. It’s like having anybody
else in your room. You see it from a broader perspective.” Kathy added, “There’s
a phenomenon that happens when you’re being videotaped, prior to it and as it’s
happening.” Using practice in three different classrooms as a site of inquiry allows
for the close study of teaching and provides encounters with others’ practices.
Moreover, it grounds the conversation in practice so as to avoid speaking in
generalities. Finally, sharing practices among the group has been affirming as
well, affirming that we share common philosophies and goals and our everyday
practices, at least on some days, are close approximations of those described in
the literature.

In creating the materials and in writing about the design process we think it is
important to include teachers’ voices and perspectives, and to avoid positioning
teachers and their professional practice merely as “objects” of study (Cochran-
Smith & Lytle, 1993; Noddings, 1986). Engaging in the design process as a form
of collaborative inquiry not only contributes to our ongoing learning, but provides
motivation and occasion for ongoing development of the materials over time.
As we continue to further develop the hypermedia materials, it is also important
for us to investigate them closely ourselves as a way to learn more about what
it means to provide “balanced” literacy instruction to all children and how to
further develop and refine practice to reach toward that vision. In that way, the
materials become a professional development tool for others and for ourselves
and have the potential to provide whatBall and Cohen (1999)suggest should be a
more powerful pedagogy for teacher education and a curriculum for professional
learning.



196 CHERYL L. ROSAEN ET AL.

NOTES

1. In teacher preparation in mathematics seeDaniel (1996),Goldman and Barron (1991),
Goldman, Barron and Witherspoon (1991),Koehler, Petrosino and Lehrer (1999),Lambdin,
Duffy and Moore (1996)and Lampert and Ball (1998). In literacy seeBoling (2003),
Ferdig, Roehler and Pearson (2002),Hughes, Packard and Pearson (2000a, b),Kinzer
and Risko (1998)andRosaen (2002). In exploration of math and literacy connections see
Rosaen, Schram and Herbel-Eisenmann (2002)andSchram and Rosaen (1996). In science
seeAbell, Cennamo, Anderson and Bryan (1996). In special education seeJohnson (2000)
and in educational psychology seeAnderson (1998).

2. Quotations throughout the chapter are taken from transcriptions of our conversations
(4/19/01; 12/16/02; 1/28/03) as we reflected on the design and creation of the hypermedia
materials.

3. For discussions of the design of specific environments, seeAbell, Cennamo, Anderson
and Bryan (1996),Daniel (1996),Hatfield (1996),Goldman and Barron (1990),Goldman,
Barron and Witherspoon (1991),Lambdin, Duffy and Moore (1996)andHughes, Packard
and Pearson (1997).

4. In future versions of the site, we plan to change the title of the “Literacy Overview”
section to “Literacy Orientation” to emphasize the purpose of that section. We also intend
to add aWELCOMEoption that will orient the reader to the overall purpose of the site, and
provide general information about its potential uses.

5. Recently there has been discussion of using some of the newly designated professional
development time in the coming school year to have teachers in the district work with the
materials.

6. While their interns take over the classroom, collaborating teachers have the option to
attend one or two professional development events during the spring months. Attendance
at such sessions typically varies from about 10 to 40 teachers.
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8. LINKING ON-LINE VIDEO AND
CURRICULUM TO LEVERAGE
COMMUNITY KNOWLEDGE

Barry J. Fishman

ABSTRACT

An on-line professional development environment, Knowledge Networks
On the Web (KNOW), is described as an example of how on-line video can
be employed in support of teacher learning in systemic reform contexts.
The design of KNOW is founded on the notion that teacher learning is
most effective when it can be linked directly to the classroom enactment
of curriculum, and when it can leverage the knowledge of a community of
teachers. A conceptual model of teacher learning and amodel for conducting
research based on that model are described to explain how teacher learning
from the use of KNOW can be linked to student learning to improve overall
system design.

INTRODUCTION

In the current school reform climate of the United States, there is a strong emphasis
on high academic standards linked to systemic reforms that attempt to align cur-
riculum and assessment to educational policy (Goertz, 2001). Teacher professional
development is regarded as crucial to the success of these reforms (Committee on
Science and Mathematics Teacher Preparation, 2001), as teachers must learn both
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new content and new pedagogical strategies in order to help their students perform
well on new standardized tests. Curriculum lies at the heart of the issue, in that
curriculum materials are a key to what gets taught at the classroom level (Cohen &
Ball, 1999). Thus, a focal issue in research on teacher learning needs to be how to
help teachers learn to use new, standards-based curriculum materials. Curriculum
developers pay attention to professional development as a regular part of their
work, but a key resource must not be overlooked in this process: the teachers them-
selves. There are many potential variations in classrooms that impact teachers’
ability to enact curriculum as originally envisioned. Developers cannot conceive
of the full range of knowledge necessary to successfully enact curricula. Teachers,
on the other hand, have abundant practical knowledge about how to customize
materials for use in their own classrooms. An important challenge for research in
teacher learning is to learn how to leverage community-based knowledge related
to practical implementation, so that teachers can gain necessary insight about how
to enact curriculum directly from their peers (Hiebert, Gallimore & Stigler, 2002).

Watching other teachers teach can be a powerful form of professional devel-
opment. Through such observations, teachers can become motivated to explore
new approaches, reflect on their own teaching, and consider approaches that
differ from their own (Richardson & Kile, 1999; Rogers, 1987; Tochon, 1999).
Video cases, which are an attempt to capture teaching in a way that can be
viewed without requiring that one actually be physically present in the classroom
of interest, are thought to present many of the same affordances for teacher
learning as first-hand observation (Richardson & Kile, 1999). Video cases that
are captured and re-presented through digital media such as computers present
further opportunities to link multiple types of artifacts to the representation of
teaching (Lampert & Ball, 1998). Finally, video cases that are presented on-line
over wide-area digital networks such as the Internet have the potential to involve
large and diverse groups of teachers in observation of and reflection on others’
teaching (Shrader et al., 2002). But no matter which medium or modality teachers
choose to observe teaching, the context in which the video is situated is of critical
importance to the utility of the video for teacher learning.

This chapter is about the design of an on-line teacher learning environment
for use by in-service teachers that has video of and for teachers at its core. The
argument presented in this chapter is not about the value of the video for teacher
learning per se, but about the importance of the surrounding context in which the
video is situated and the variety of ways that video can be employed in an on-line
professional development context. I begin with a brief consideration of the role
that video can have in teacher learning in general, and challenges for the use of
video for teacher learning on-line. In this discussion, I consider the special role
that on-line teacher learning environments can play in systemic reform efforts.
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I next turn to some examples of computer-enhanced and on-line teacher learning
environments that have employed video for various purposes, and which were
influential in our design process. Next I describe Knowledge Networks On the Web
(KNOW), a system developed by the Center for Highly Interactive Computing in
Education (hi-ce) at the University of Michigan. I describe the theory underlying
our use of video and other resources in that system, and describe the role of
KNOW in the context of our systemic reform collaboration with Detroit Public
Schools. Finally, I describe the methodology we employ for conducting research
on teacher learning from KNOW, and the theoretical foundation for this approach.

VIDEO IN TEACHER LEARNING AND THE ARGUMENT
FOR ON-LINE TEACHER LEARNING

AsLampert (1998)and others (e.g.,Hiebert et al., 2002) have pointed out, teachers
do not often have the opportunity to share what goes on in their classrooms with
other teachers, or conversely, to learn from other teachers’ classroom experiences.
Because it can be difficult to arrange for teachers to visit each others’ classrooms
in person, video case studies of teaching have been proposed as a potential solution
to facilitating the sharing of teaching practice.Richardson and Kile (1999)provide
a good general definition of video cases for teacher learning:

Videocases [sp.] are multimedia presentations of classroom actions and analyses that include
moving pictures. . . of classroom action. In addition to the videos, videocases may include
written or videotaped analyses; interpretations and/or explanations of the classroom action by
the teachers, students, principals, parents, and/or others such as experts in the field; and other
materials such as the teachers’ instructional plans (p. 122).

As compared with “live” visits to classrooms, video cases are greatly impover-
ished. One is limited to the videographer’s and/or editor’s point of view, it can
be difficult to hear side comments and conversations among teacher and students,
and the context for the classroom is missing, so that if the viewer is not otherwise
familiar with the general background of the classroom depicted in the video, it
can be difficult to understand why students act as they do or what goals the teacher
may have (video, however, may be able to focus viewers’ attention on content
of interest in a way that is not possible in unrestricted first-person classroom
observations). Given the potential limitations of video, the context in which a video
case is embedded becomes of paramount importance. Teachers viewing video
of other teachers’ teaching need a strong base of knowledge about the context
and content of the classroom depicted in order to interpret it sensibly (Derry &
Hmelo-Silver, 2002).
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There is a broad variety of approaches to creating knowledge about context; one
of the more common is the video “club” or study group where teachers can view and
critique video of their own and others’ teaching in a constructive and supportive en-
vironment (Tochon, 1999). When a video study group meets face-to-face, there are
multiple opportunities for building trust among members, entering into dialogue
about the video in question, and sharing artifacts such as student work that might be
related to the video but not easily examined in the video itself. But what if the “club”
is comprised of teachers who meet not face-to-face, but through a digital medium
such as the Internet? Furthermore, what if the “meetings” are asynchronous, so
that teachers do not view and discuss video at the same time as each other?

At this point, we have layered two potentially limiting variations on the notion of
“visiting another teacher’s classroom.” By capturing that classroom on video, we
have created an impoverished view of events. By putting that video on the Internet,
we have taken away the context and trust that can be had from face-to-face video
study groups. Why do these things? The answer is that there are affordances to be
found in the on-line medium for video cases that bring advantages not possible
in more traditional (non-digital) formats. The most common advantage cited for
on-line communities (whether of teachers or otherwise) is that such forums allow
people with a shared interest to gather and discuss that interest no matter where
they are physically located (RealCommunities, 2000; Schlager & Schank, 1997).
This is an undeniable strength of the Internet, and is used to the advantage of sev-
eral on-line video case efforts in teacher education (described in the next section).
But there is another compelling reason to explore the use of on-line environments
to support teacher learning with video cases: the possibility of establishing
large-scale professional development for teachers engaged in large-scale systemic
reform efforts.

Standards-based education and systemic reform are the twin pillars of current
school reform efforts. Current standards documents (e.g.,American Associa-
tion for the Advancement of Science, 1993; National Council of Teachers of
Mathematics, 1989) emphasize not just rigorous content, but also challenging
teaching practices such as inquiry- and project-based learning (Crawford, 2000).
Systemic reform emphasizes alignment across components of school systems,
such as administration and management, curriculum and instruction, assessment,
policy, and technology (Smith & O’Day, 1991). Pressure for alignment is often
top-down, through state or federal assessment systems such as those encouraged
by the No Child Left Behind Act (U.S. Department of Education, 2001). In this
environment, there is widespread agreement that professional development is a
key to success in reform efforts (e.g.,Committee on Science and Mathematics
Teacher Preparation, 2001). There is also general agreement among researchers
about what constitutes high-quality professional development: that it is of
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extended duration, emphasizes content knowledge, and is coherent with other
learning activities (Garet, Porter, Desimone, Birman & Yoon, 2001;Kennedy,
1999; Loucks-Horsley & Matsumoto, 1999). What remains unknown, however,
is how to effectively create professional development opportunities of this nature
that also are scalable to the thousands or tens of thousands of teachers within
large urban school districts, and potentially millions nationwide.

Face-to-face video clubs are effective small-scale venues for teacher learning.
Though it is conceivable to have thousands of video clubs within a single district,
in practice it would be difficult to establish, maintain, and monitor quality. On-line
environments are, however, inherently scalable. If a video case is made available
on-line and supported by high-quality materials that help establish the context for
its interpretation (e.g.,Derry & Hmelo-Silver, 2002), it is then available to ten or
ten thousand teachers with little additional effort. Furthermore, a relatively few
moderators and facilitators can monitor the use of the system by teachers and help
them to define and meet individual goals for their own professional development.
The challenge in the on-line environment ishow to design high-quality resources
that provide valuable context and professional learning opportunities.

TEACHER LEARNING ENVIRONMENTS THAT
INFORM THE DESIGN OF KNOW

Researchers and designers have been exploring the use of video and comput-
ers in teacher learning for nearly as long as computers have been able to display
video. Such experiments have included computer-controlled videocassette players,
laserdiscs, CD-ROMs, and the Internet. In this section, I present a selection of these
projects that have been particularly informative to our design decisions regarding
the use of video in Knowledge Networks On the Web (KNOW). KNOW uses video
in the context of curriculum materials, artifacts such as student work, and teacher
discussions in order to leverage knowledge about teaching from the community of
teachers engaged in enacting shared curricula. Note that this is not intended to be
a comprehensive review of video-based or on-line teacher learning systems; it is
a reflection on important touchstones in the development of our design thinking.

Before describing the teacher learning environments that influenced the design
of KNOW, it is worth noting that there is a rich learning sciences research tradition
with respect to video, video cases, and student learning environments. These
efforts include Vanderbilt’s Adventures of Jasper Woodbury, which employed
video as an anchoring context for student problem solving (Bransford, Sherwood,
Hasselbring, Kinzer & Williams, 1990). Spiro’s work on cognitive flexibility
uses multiply-indexed video clips to accelerate learning in complex domains
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(Spiro & Jehng, 1990). The KIE research at Berkeley (Linn & Hsi, 2000) used
video linked to other computational tools to introduce students to generative
questions in science, such as whether light goes on forever or dies out, in order
to stimulate student use of evidence and argument (and in its latest incarnation,
these tools are used to support teacher learning;Linn, Clark & Slotta, 2003).
Researchers at TERC created “video laboratories” where students explored
scientific and mathematical concepts using tools that allowed them to manipulate
video data (Rubin, 1993). Goldman-Segall pioneered the use of ethnographic
digital video to reveal the richness of children’s thinking (Goldman-Segall, 1998).
Digital video has also altered the way that researchers come to work with and
share data in order to understand learning and teaching (e.g.,Goldman-Segall,
1990; Roschelle & Goldman, 1991; Stevens & Hall, 1997). Again, this list is not
intended to be comprehensive, but rather to give a sense of the range of ways that
video has been used in research on cognitive and conceptual change. Certainly,
these uses of video as a medium for learning, teaching, and research have also
influenced our own thinking in the use of video in KNOW in many subtle ways.

Strategic Teaching Frameworks

Strategic Teaching Frameworks (STF;Chaney-Cullen & Duffy, 1998) used
laserdiscs to provide teachers with a window into classroom instruction. Designed
to embody the principles of cognitive apprenticeship (Collins, 1991), the goal of
STF was to model teaching practice and ways of thinking about teaching for teach-
ers. STF was designed as a general framework to provide access to a broad range of
exemplar classrooms, with a single lesson as the level for analysis. The lesson was
parsed into discrete instructional events for approximately 20–30 events during a
typical forty-five minute class, and several commentary tracks were provided for
each event, to “crisscross” the domain from multiple perspectives (Spiro & Jehng,
1990). One track was narrated by the teacher depicted in the video, who reflects on
the teaching as she observes it and describes her goals. This reflection process was
in itself a powerful form of professional development for the teacher depicted in the
video. Another track was narrated by a subject matter expert in the teaching of the
content depicted, for instance, a math education researcher. A third track was nar-
rated by a pedagogical expert. The video was also linked to a reference library with
readings about the techniques being employed. Initially, plans for STF called for an
electronic bulletin board facility where teachers could post messages and questions
for others using the system (Fishman & Duffy, 1992). However, due to technical
limitations of networking at the time this functionality was not ultimately included,
and STF was used as a stand-alone environment for teacher learning. Evaluations
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of STF showed that it was effective in promoting reflection about teaching among
both in-service (Chaney-Cullen & Duffy, 1998) and pre-service teachers (Lambdin,
Duffy & Moore, 1997). Many of the key ideas from STF were incorporated into
its web-based successor, the Inquiry Learning Forum (ILF, see below).

Multimedia and Teaching Through Hypermedia Project

Lampert and Ball (1998)took a different approach to creating videos of teaching;
they collected video of theirown teaching as part of their Multimedia and
Teaching Through Hypermedia (M.A.T.H.) Project. Both Lampert and Ball
taught mathematics in an elementary lab school, and in so doing collected a
comprehensive record of their teaching through the use of video, daily teacher
diaries, lesson plans, student work, and student seating charts. This database
of video and other materials was then used in teacher education courses in an
attempt to give pre-service students access to the complexity of teaching before
they had begun their student teaching experiences. The database has also been
made available to researchers for use in studying a broad variety of issues related
to learning and teaching mathematics. An important design feature for Ball and
Lampert is that the entire school year be viewed as a macro-level case, so that
particular time periods within a year of mathematics instruction can be understood
in the broader context of the teaching and learning environments that Ball and
Lampert each worked to create. Pre-service teacher education students using the
system were given access to an electronic notebook, which they could use to create
multimedia documents using video and other artifacts from the system as repre-
sentations of their own developing understanding of the classroom environment.
Questions of the appropriate grain size for video case materials are significant
(Goldman-Segall, 1995), and Lampert and Ball’s design decision to present an
entire year is unique among systems that employ video cases for teacher learning.

Casebook of Project Practices

The Casebook of Project Practices (CaPPs;Krajcik et al., 1996) was developed by
hi-ce as a means of helping teachers who are learning about project-based science
(PBS;Blumenfeld et al., 1991;Krajcik, Czerniak & Berger, 1999) to both see what
PBS looks like in practice and to hear about the challenges and successes of teachers
who are experienced with PBS. CaPPs is structured into short cases, where each
case depicts how a teacher resolved a challenge associated with enacting one of
the key features of PBS. Such challenges might be establishing a driving question
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and connecting back to it over an extended period of time, or helping students to
design investigations, or how to sustain collaboration among students. A series
of questions surround each featured challenge, with from one to four video clips
that are from one to several minutes in length. In addition to the videos, there
is supporting textual information that includes commentary about the case, the
teacher, and the nature of the project. CaPPs is linked to other tools, such as a tool
for teacher planning (Soloway, Krajcik, Blumenfeld & Marx, 1996).

The Inquiry Learning Forum

The Inquiry Learning Forum (ILF;Barab et al. & The ILF Design Team, 2001)
was developed using a similar “visit-the-classroom” metaphor to that of the earlier
Strategic Teaching Frameworks. ILF, however, was designed with the primary
goal of creating communities of teachers who would collaborate with each other
to share pedagogical strategies and expertise about inquiry teaching, whereas
STF and CaPPs were developed for non-networked environments where teachers
might be interacting with the materials either by themselves or in small groups.
The ILF site is open to all pre-service and in-service math and science teachers
in Indiana, and is intended for users working by themselves, for use as part of
study groups, or as part of pre-service classroom activity. The ILF is designed
around a place metaphor, with the bulk of materials located in individual teachers’
“classrooms,” including video from a particular teacher’s classroom, lesson plans,
samples of student work, and commentary. In addition, each “classroom” is linked
to a discussion forum where teachers can ask questions and exchange information
about the featured classroom.

A notable feature of the ILF is that all the video is from classrooms of ILF
members, helping to foster the core ILF objectives of knowledge sharing and
exchange. ILF is significant in that it combines on-line community with videos
of teaching practice, attempting to leverage socio-cognitive theories of learning
(Barab, MaKinster & Scheckler, in press). Video in the ILF is represented at the
grain size of a single lesson or activity, which could be a single or several days
in length. The videos are produced by ILF staff, and edited to be viewable over
Internet connections. Videos are chunked into segments defined in collaboration
with the contributing teacher.

The Living Curriculum

ILF, STF, and CaPPs are examples of what I refer to as “concept-focused” teacher
learning environments. The population of teachers interested in using these
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systems will be attracted primarily by theideasthat the system represents. Thus,
teachers anywhere who are interested in inquiry, for instance, are candidates for
using the ILF.Lampert and Ball’s (1998)M.A.T.H. environment is designed to
address a more constrained audience (pre-service mathematics teachers), but will
be of interest to any teacher who seeks to learn about elementary mathematics
instruction. The Living Curriculum (Shrader & Gomez, 1999), is different in that it
is designed not around “big ideas,” but rather around a particular set of curriculum
materials, which ground the teacher learning in concrete and familiar activity
(Hiebert et al., 2002). “Big ideas,” such as inquiry or project-based learning, are still
present, but the means of accessing them is through discrete instructional activities
as opposed to the pursuit of generalized pedagogical goals. In addition to being
focused on particular curriculum materials, the Living Curriculum is case-based,
following two teachers through a complete enactment of the curriculum. These
enactments are roughly eight to ten weeks in length, much shorter than the entire
year depicted by the M.A.T.H. materials, but much longer than the cases in STF,
CaPPs, or the ILF. The video is organized by lessons within the unit, and each day
features different challenges faced by teachers in enacting the unit, with examples
of student work and the featured teacher’s discussion of how solutions were found.
A central goal of the Living Curriculum, as with most of the systems described
above, is to increase teacher reflection about their enactment of the curriculum.

An unusual aspect of the Living Curriculum (shared with KNOW) is that
it is designed for use in the context of systemic reform efforts in the Chicago
Public Schools, as part of the Center for Learning Technologies in Urban Schools
(LeTUS). This makes the potential user base for the system very different than
systems such as CaPPs, the ILF, and STF, since it has to be designed to be used by
potentially all teachers in the system as opposed to self-selected or volunteer teach-
ers. This is of note, because to date much professional development research has
focused on groups of volunteer teachers who are, more often than not, motivated
to change or try something new (Supovitz & Zeif, 2000). It is as yet unclear what
the implications of this focus on “motivated volunteers” are for our understanding
of the role of video in professional development, but we argue that the differences
are sufficient to warrant investigation (Bobrowsky, Marx & Fishman, 2001).

THE CENTER FOR LEARNING TECHNOLOGIES
IN URBAN SCHOOLS

Before describing KNOW in more detail, it is important to understand the context
in which KNOW was developed. The Center for Learning Technologies in Urban
Schools (LeTUS) is a four-way partnership between the Detroit Public Schools, the
University of Michigan, the Chicago Public Schools, and Northwestern University,
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established in 1997. The overarching goal of LeTUS is to develop inquiry-based
science curricula with embedded technology that is integrated with the ongoing
systemic reform efforts of the districts, with Northwestern working most directly
with Chicago and Michigan working most directly with Detroit. Our work with
Detroit has included extensive curriculum development (Singer, Marx, Krajcik &
Clay-Chambers, 2000), design and integration of technologies to support student
and teacher learning (Marx, Blumenfeld, Krajcik & Soloway, 1998), broad-based
professional development (Fishman, Marx, Best & Tal, 2003), and collaboration
with teachers and school and district administrators (Murray, Fishman, Gomez,
Williams & Marx, 2001).

The core of the LeTUS innovation is the curriculum materials. At the outset
of the LeTUS partnership, the school districts stipulated that what they really
needed were curriculum materials that are explicit about how technologies
should be integrated into science instruction. To date, the Detroit-University
of Michigan/hi-ce collaboration has developed five different units for 6th, 7th,
and 8th grade science on the topics of air quality, water quality, communicable
disease, force and motion, and mechanical advantage. A sixth unit, developed at
Michigan by the One Sky Many Voices group, is on the topic of weather (Songer,
1996). Each unit is constructed according to principles of project-based science
(Blumenfeld et al., 1991; Krajcik et al., 1999), and built around a central driving
question anchored in a real-world problem, such as “What is the quality of air
in my community?” Other features of these units are: investigations and artifact
development that provide opportunities for students to learn concepts, apply
information, and represent knowledge around the driving question; collaboration
among students, teachers, and others in the community; and use of computational
technological tools to promote inquiry. Each unit is designed to take between
eight and 12 weeks to enact, or roughly one marking period (Singer et al., 2000).

There are a range of technologies embedded in these curriculum units that
were developed with the goal of enabling sustained student inquiry (Krajcik,
Blumenfeld, Marx & Soloway, 2000;Soloway et al., 1996). These tools support
data collection, data visualization and analysis, dynamic modeling, planning, infor-
mation gathering from a digital library, the Internet and web publishing (Jackson,
Stratford, Krajcik & Soloway, 1994). Some software, like Model-It, is designed
for use at single computers. Others use the Internet, such as Artemis, which is
a front-end to a digital library tailored to young learners (Wallace, Kupperman,
Krajcik & Soloway, 2000). More recently, we have added handheld technology to
our curriculum materials, enabling students to use Palm computers for data gath-
ering, concept mapping, animation, and disease simulation (Soloway et al., 2001).
All of this technology has been developed according to principles that we refer to as
learner centered design (LCD;Soloway, Guzdial & Hay, 1994). LCD is founded on
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the idea that learners are a unique class of computer users, and thus require special
forms of support from software interfaces in order to complete their tasks success-
fully. Furthermore, the tools are intended to be used over and over again across
curricula, to improve teacher and student familiarity and productivity with them.

Another key product of the LeTUS collaboration has been professional
development for teachers related to our materials and research on teacher learning
and the design of professional development (Kubitskey, Fishman & Marx, 2002).
Successfully enacting LeTUS curricula requires that teachers learn not only how
to teach new science content, but also to employ teaching strategies that may be
unfamiliar (e.g., inquiry and PBS) and use technologies that are new. Furthermore,
because LeTUS is operating in a large-scale systemic reform environment (nearly
a quarter of all middle grades science teachers in Detroit participate in LeTUS),
there is less individualized support available for teachers. In an environment that
introduces so many challenges, high-quality professional development is critical
to success, and has been the focus of explicit research and development by the
LeTUS partners.

LeTUS professional development consists of extended summer workshops,
monthly Saturday work sessions, in-classroom consultations, on-line professional
development environments (Fishman et al., 2001), and the curriculum materials
that are themselves intended to be educative for teachers (Ball & Cohen, 1996). In
addition, we have organized professional development for administrators both at
the school and district level who are related to LeTUS efforts (Murray, Fishman,
Gomez, Williams & Marx, 2002). It is in this environment that we designed
Knowledge Networks On the Web (KNOW), to supplement and extend the broad
range of professional development activities in our ongoing systemic reform
collaboration with Detroit.

KNOWLEDGE NETWORKS ON THE WEB

KNOW, first introduced for use by teachers in the 2001–2002 school year,
is an on-line professional development environment created by hi-ce for use
with curriculum materials that were originally developed as part of LeTUS.
KNOW builds upon many of the central ideas from the systems described above,
employing video as the centerpiece of an environment that is intended to leverage
knowledge held by a community of teachers who enact particular curricula in their
classrooms and make that knowledge available to others attempting to use that
same curriculum. KNOW is built around standards-based, inquiry-oriented, and
technology-rich curriculum materials, and uses videos, student work, and other
materials and resources designed to help teachers understand how to interpret
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curriculum so that it becomes more useable in their local contexts. KNOW pro-
vides teachers with access to a level of detail and customization that is impossible
to achieve using traditional text-based materials, but is ideally suited to the web.
Furthermore, KNOW supports ongoing asynchronous conversations about how
to teach specific curricula, linked to an organically growing set of examples and
elaborations, generated jointly by the community of teachers using KNOW and
by the curriculum developers. In a sense, logging on to KNOW is like walking
into a room full of teachers talking about and sharing their personal experiences
of curriculum enactment with its multiple challenges. Teachers who use KNOW
employ it variously as a substitute for and an enhancement of face-to-face
professional development, as a planning tool, and as a community forum and
collaboration environment.

Theoretical Foundations of KNOW

Current research suggests that four central features of knowledge – that it is con-
structed, situated, social, and distributed – should inform efforts to change teaching
practice (A. L. Brown et al., 1994;Putnam & Borko, 2000). Teachers’ knowledge
is situated in the context of classrooms and the events and activities of teaching.
Much of teachers’ knowledge is stored not in terms of abstract principles, but in
terms of classroom events and how to enact tasks in classroom settings (Shulman,
1987). Knowledge about teaching (and practices related to this knowledge) cannot
be learned independently of the situation in which it will be used. Teachers cannot
merely apply a set of predefined prescriptions, they need to tailor innovation to fit
their unique circumstances, anticipating possible problems and devising strategies
to deal with them (Blumenfeld, Fishman, Krajcik, Marx & Soloway, 2000).

Social elements, cultural practices, and norms affect what we learn and know.
Researchers in cognitive science have described this phenomenon as situated
cognition (J. S. Brown, Collins & Duguid, 1989), and have argued for the salience
of “communities of practice” for shaping our knowledge and giving meaning
to our actions (Lave & Wenger, 1991). To combat the isolation of teaching, it
has been argued that increased interaction and collaboration among teachers can
bring the community of practice of teaching to the foreground and build upon its
strengths (Marx, Freeman, Krajcik & Blumenfeld, 1998;Putnam & Borko, 1997).
Collaboration among teacher colleagues and others provides several benefits.
Cognitive benefits include the opportunity for teachers to gain access to new
information, clarify their ideas and beliefs, examine different ways of thinking
about teaching, and reflect on their own practice (Bruer, 1993). Emotional benefits
of collaboration include support for teachers’ struggles with new approaches,
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their willingness to experiment with ways of teaching for which they may not
be very skilled, and the courage to take risks in the face of organizational or
community pressures against experimentation.

KNOW is unique in that, to our knowledge, no one (with the exception of the
Living Curriculum, which was developed simultaneously with KNOW and is also
part of the LeTUS initiative) has developed on-line professional development
environments specifically for use in a systemic reform environment that strives
to engage all teachers, not just volunteers or technologically advanced teachers.
In addition, KNOW, like the Living Curriculum, works from an existing base of
curriculum materials that provides a common reference point for the community of
users. This is significant because we believe that when content is not tied to specific
materials, it can be more difficult for teachers who are not self-motivated or inde-
pendently pursuing a larger question to engage with the materials (Cohen & Ball,
1999; Hiebert et al., 2002). Asking questions such as “What is constructivism?”
or “What are techniques of alternative assessment?” is a luxury that busy teachers
often cannot afford (Fishman & Duffy, 1992). When teachers are consumed by the
daily challenge of learning new curricula or pedagogy while simultaneously man-
aging a challenging classroom environment and student population, more targeted
help is needed. KNOW is designed to answer teachers’ questions that arise from
practice, such as, “How should I assess student work in the activity coming up next
week?” The theoretical basis of the content is the same as that of the earlier systems
but the context through which it becomes available is more readily accessible by
and useful to teachers. Furthermore, KNOW is designed as an embodiment of
“educative curriculum” as described byBall and Cohen (1996). Key to the idea
of educative curriculum is that materials serve a key role in mediating classroom
activities, and that the majority of teachers will be most comfortable when there are
clear materials available to guide their planning and teaching. Educative materials,
therefore, are materials that attempt to embed the core ideas of the reform into
guidance for teachers in the context of the curriculum itself. In our work, we have
attempted to design print curriculum materials that are educative (Singer et al.,
2000), but KNOW goes beyond what is possible in print, allowing for both de-
tailed elaboration of pedagogical concepts and content and also for customization
by individual teachers.

The Design of Know

When teachers first log in to KNOW, they are greeted by a screen designed to
highlight information that may be useful to their work (seeFig. 1). Looking across
the top of the web page, the main navigation buttons link teachers to various
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Fig. 1. KNOW Welcome and Login Screen.

curriculum materials, on-line discussion areas for each curriculum, materials and
software downloads related to the curriculum, and on-line workshops that teachers
may register for and take for continuing education credits (in addition to other
professional development opportunities in LeTUS and represented by KNOW).
The left-hand column of the welcome screen provides updates about the system,
but most importantly it provides announcements of upcoming events (both on-line
and in the “real world”) that are tailored specifically to the teacher who is logged
in. The middle column presents a rotating display of information that may be of
interest to teachers. The right hand column presents teachers with “quick links” to
the various curriculum materials to which they might be subscribed and a direct
link back to the place they last visited on KNOW, to allow them to continue their
work where they last left off.
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Fig. 2. KNOW “Images of Teaching” Video Resource Shown in the Context of a Particular
Lesson in the “How do Machines Help Me Build Big Things” Curriculum.

Curriculum is at the heart of KNOW, presented so that each lesson has its own
set of associated pages (seeFig. 2). The left hand-column provides navigation
from lesson to lesson (at the top), and the lower two-thirds of the column provide
navigation within each lesson of the unit. Information related to each lesson is
divided into segments related to the objectives, preparations, and the instruction
itself. Additionally, KNOW provides “Knowledge for Teaching” links for each
lesson, containing elaborations, hints and tips, links to related materials, and
other information that may be useful to teachers enacting this particular lesson.
“Knowledge for Teaching” materials are a combination of resources developed by
the curriculum’s authors and materials and insight gathered from the population of
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teachers who have already taught the unit. Student work examples from the lesson
are also available, with annotations from teachers describing why a particular piece
of student work exemplifies a goal of the activity, and also may include examples
that represent common student understandings or misunderstandings. There are
also individual lesson downloads (worksheets, student readers, etc.) and of course
the videos that make up the heart of KNOW (described in more detail below). Links
in this area are divided into two broad sections: the linksbelowthe rectangular bar
on the left side ofFig. 2are electronic versions of the printed curriculum materials
reproduced exactly as they appear in print. The linksabove the rectangular
bar represent “value added” materials that are only available in the electronic
environment of KNOW. These materials are the extensions, variations, and
localized customizations of the curriculum that arise from community experience
in enactment.

The discussion forums in KNOW are also of vital importance to teachers’
participation and learning in and learning from the system, as they represent the
primary places where teachers can ask questions and contribute materials in real
time (the curriculum pages have to be deliberately assembled by developers and
managed by system developers). There are specific discussions related to each sec-
tion of each curriculum, in order to encourage targeted discussion of concepts and
techniques related to specific lessons and activities. Discussions are un-edited and
largely un-moderated, representing a free and open forum for questions and input
about teaching of each unit. Materials are periodically culled from these forums
and “promoted” to more permanent status within the lesson-specific curriculum
pages, usually under the heading “Knowledge for Teaching.” We do not depict
the discussion forums in this chapter in order to save space, and also because they
represent a common format for on-line exchange which are likely to be familiar
to many readers.

Rationale for Grain Size of Video Cases in Know

Each of the antecedent and contemporary systems to KNOW described above
make different choices with respect to the grain size for video case materials in
their systems. The M.A.T.H. project is at one extreme of the spectrum, presenting
comprehensive case materials representing an entire year of classroom instruction
for two teachers (who were also the designers of the system). STF and the ILF
present “lessons,” which might be a single class period, or could span several class
periods. Editing decisions are made in the presentation of these materials so that
the lessons are divided up into segments and users may elect to view either the
entire lesson or just particular segments. Additionally, the systems contain multiple
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cases that are not connected to each other explicitly except that they are related to
the overall theme of the system, e.g., “inquiry.” In the Living Curriculum, the video
case is constructed to follow a single teacher through an entire enactment of an
8–12 week curriculum unit. However, teachers using the Living Curriculum may
elect to focus on particular days within the unit instead of following the complete
case from beginning to end. Decisions about how to break video up into segments,
often referred to as “chunking,” are critical in the design of cases. By breaking an
event up into chunks and re-constructing it in “meaningful and persuasive ways,”
we create new interpretations of reality (Goldman-Segall, 1995, p. 28).

For KNOW, we elected to present each lesson within the 8–12 week curriculum
unit as an individual “case.” Unlike the Living Curriculum, there is no continuity
in terms of teachers depicted in KNOW videos across the curriculum. Continuity
is present in the sense that the curriculum itself is a unified whole, and videos for
each lesson could be viewed in the order that lessons are intended to be taught.
This choice to focus at the level of individual lessons was made purposefully,
and reflects our commitment in KNOW to gathering and representingcommunity
knowledge related to the enactment of the curricula. The production of long-form
cases, such as those used in the Living Curriculum, is labor and time intensive,
and this can become a limiting factor for the number of different viewpoints that
can be represented by video in the system. Furthermore, to make long form cases,
one needs teachers who are willing to have video cameras and videographers
become fixtures in the classroom during the enactment of the unit. By making
each lesson in the unit a discrete video case, we encourage the growth of materials
in KNOW to be more flexible and driven by the teachers who use KNOW. We can
visit a classroom for a single class period and create a video in a relatively short
period of time to depict that lesson in the system. We also can have an arbitrary
number of videos for any given lesson, depending on the number and type of
issues that need to be represented.

Decisions about what videos are necessary and what needs to be depicted in
those videos are made collaboratively with the original designers of the curriculum
materials, teachers who have taught the curriculum previously, and analysis of
data from face-to-face professional development, prior usage of KNOW, and
student learning. When a curriculum unit is initially placed in KNOW, decision
making focuses on those elements of enacting the unit that its developers believe
will be challenging for teachers based upon past experiences with similar types of
instruction. For instance, in a unit on communicable diseases, it is likely that first-
time teachers will have little experience with the use of Palm handheld computers
for conducting participatory simulations on the spread of disease (Kubitskey et al.,
2002). Anticipating that this will be challenging for teachers, we initially produce
videos designed to depict what classroom teaching in these activities looks like,
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and also videos to help teachers learn how to use the specific Palm handheld
software related to this activity. We also envision that teachers may need general
support related to the use of Palm handheld computers, and produce tutorial
materials related to the Palms as well as videos and images related to their use in
classroom teaching more generally, and provide links to these materials from within
each lesson in the curriculum where Palms are employed. Preparing for subsequent
enactments of a curriculum contained in KNOW, we employ experienced teachers
to help us identify areas that were problematic in the past, and produce videos
related to these areas for future use. By observing teachers engaged in face-to-face
professional development and through analysis of messages on KNOW discussion
boards, it is possible to identify further areas of need for videos. There is no canon-
ical list to aid in planning of videos for KNOW. Rather, the list of potential topics
emerges from practice.

The collection of videos in KNOW grows through use. In the “debut” of any
particular curriculum on KNOW, there will be relatively few videos and other
supporting materials, such as student work. However, with each successive enact-
ment, the collection grows to represent a multiplicity of viewpoints and questions
raised by teachers enacting the unit. This is admittedly a trade-off, as video
materials in KNOW have less overall cohesion and do not enable the exploration
of any particular teacher’s activities throughout the entire unit. But that was not
our goal in designing KNOW, which is intended to be useful for teachers who may
not have much time or wish to invest much time in an on-line investigation, but
do need practical knowledge and insight into how to enact a particular lesson or
lessons within the larger curriculum. It is also important to remember that KNOW
is but one vehicle for professional development within a larger array of teacher
learning opportunities in the LeTUS effort, and that there are other opportunities,
such as face-to-face workshops, where teachers can gain big-picture overviews
of the curricula.

Different Types of Video in KNOW

Figure 2above depicts an example of a video within the curriculum pages of
KNOW. The video shown is designed to help give teachers “Images of Practice,”
so they can see what particular lessons look like when enacted in various teachers’
classrooms. Note that there are three different videos available for this single
lesson. A second major type of video in KNOW is “How To” videos, helping
to show teachers how to set up scientific apparatus or use technologies. The
“Demonstration on Connecting Probes” is a “How To” video to show teachers
how to use a particular scientific apparatus that is included in this lesson. A third
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type of video is produced by teachers themselves for use with their students, and
for sharing with other teachers. All three types of video are important to teacher
learning, and are discussed in more detail below.

“Images of Practice” Videos
“Images of Practice” videos in KNOW are similar to video contained in the
ILF, STF, and M.A.T.H. systems in that they are intended to provide a window
into “real” teaching. This is a type of video that is most similar to that used in
more traditional video clubs (e.g.,Tochon, 1999). The overall goal for “Images
of Practice” videos is to help teachers learn more about the inquiry-oriented
pedagogical approach embodied by the LeTUS curriculum materials (Singer et al.,
2000). For example, these videos attempt to demonstrate techniques such as how
to establish a relevant context for inquiry through the use of driving questions,
how to foster meaning making, how to support group work and collaboration, and
so on. We do not present videos that depict lecture, recitation, or other approaches
that are contrary to the inquiry-orientation of the LeTUS units. Keeping this
broad goal in mind, there are five subsidiary goals for these videos. The first is to
provide information to teachers that can inform their planning for the enactment
of new classroom activities connected to the curriculum. The video depicts a rich
variety of information about classroom context and interaction, going far beyond
what can be depicted in the written curriculum. By providing teachers with such
rich information, the videos can help ground the abstract information from the
curriculum in a practical and recognizable environment, potentially reducing
teacher apprehension about new activities. The second subsidiary goal for the
“Images of Practice” videos is to make explicit the range of pedagogical, content,
and pedagogical content knowledge (Shulman, 1986) that is implicit within activ-
ities. A third goal is to encourage and support customizations of unit activities by
teachers that are responsive to the contextual requirements of different classroom
arrangements (e.g., six computers in the science classroom versus 30 computers
in a remote lab) and student needs. By showing teachers how other teachers in
different settings enact the same lesson, we encourage such customization beyond
what is possible in print. A fourth goal is to promote reflection on teachers’ own
teaching. By watching others teach, we want to encourage viewers to think more
deeply about their own practice. Such reflection is a key mechanism to foster belief
change among teachers (Richardson & Placier, 2001). In addition, the production
of the video is in itself an opportunity for deep reflection on the part of the teacher
who is depicted, as was noted by the STF designers (Chaney-Cullen & Duffy,
1998). A fifth goal is to promote discourse about teaching among the community
of teachers using KNOW and teaching with LeTUS curriculum materials. The
discussion forums provide a setting in which teachers can engage in questioning,
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provide feedback, and contribute their own thinking about the episodes depicted in
the videos (Barab et al., 2001;Davis, 2002).

In order to determine whether any particular video we produce achieves the
goals stated above, we solicit feedback from teachers and also study the role of
the videos in fostering ongoing changes in teacher practice or student learning
related to particular lessons (this process is described below in the section entitled
“Situating KNOW Within a Teacher Learning Research Agenda”). We do not
require or expect that any one video will successfully serveall of the goals
described above. The flexibility of video usage in KNOW allows us to add videos
as needed in order to increase the effectiveness of the system. A video that
servesnoneof the goals would not be included in the system. It is important to
exclude “frivolous” videos, because there is a cost to teachers in terms of time
and cognitive effort in selecting videos to watch. If users do not find a video to
be of value, that is detrimental to the perceived value of the overall system, and
could potentially inhibit the teacher from seeking to view other videos.

In an “Images of Practice” video, the camera focuses alternately on the teacher,
the entire classroom, and groups of students working during the lesson. Each video
is between one and three minutes in length, and focuses on a particular aspect of
the lesson. We create these videos in collaboration with teachers, seeking specific
days in the curriculum when we may visit a teacher’s classroom in order to capture
video of a specific activity. We attempt to disrupt the class as little as possible
when shooting these videos, though the presence of the camera is always a bit of
a distraction for students. We typically use only one camera in order to minimize
student distraction, and alternate between wide-angle shots of the classroom in
order to establish context and close-ups of students and the teacher at work. We
believe that this informal method of gathering classroom video is important to the
credibility of the video, as there is evidence to indicate that when video appears
too highly “produced,” teachers distrust the accuracy of the classroom depiction
(Fishman & Duffy, 1992).

We have found that footage of the classroom by itself is insufficient for
teachers to understand the complexity of the depicted activity. For this reason,
we ask teachers to sit down with us after the classroom footage is shot and
to describe major features of what happened during that class. This interview
footage is then inter-cut with the classroom footage and used as a voice-over.
Additionally, we frequently overlay graphics on the video, particularly if a
teacher is providing a list of steps or key points for the viewer to notice. We can
also make examples of student work that are related to the video available in
KNOW for closer examination, and draw teachers’ attention to the presence
of that work from within the video. Finally, when we place the video into the
lesson in KNOW, we try to give an overall description of its contents along with
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some issues for the viewer to attend to when watching, as is shown beneath the
video inFig. 2.

Although teachers are free to log on to KNOW and explore the videos in any
manner they choose, we take advantage of the fact that KNOW is embedded
in a larger systemic reform effort to scaffold teachers’ use of videos. One way
that scaffolding occurs is in the context of face-to-face professional develop-
ment activities. Teacher leaders conducting face-to-face workshops will direct
participants to log in to KNOW in order to view a particular video in support
of something that is being discussed. For instance, in a session on how to use a
river walk as a contextualizing activity for a unit on water quality, teachers were
directed to watch a video of one of their colleagues conducting a river walk with
his students. This was valuable because the school in which the workshop was
conducted was not near a river, making it impossible to model the activity itself
as part of the workshop. As a follow-up to workshops, teachers may be directed
to refer back to materials on KNOW in order to refresh or reinforce a particular
concept. Scaffolding is also provided through guided use of KNOW, where
teachers are invited to log on as part of a planned activity, such as an on-line
workshop. A series of 20-hour structured workshops focusing on various aspects
of inquiry-oriented teaching with technology are offered through KNOW, and
teachers anywhere may take them to earn continuing education units. The on-line
workshop coordinator poses specific questions to participants and directs them
to videos throughout the system in order to gather information and form opinions
towards answering the questions or completing an assignment. Our experiences
with KNOW to date suggest that scaffolding the use of video through structured
and guided activities are a critical complement to free use of the system, helping
to introduce teachers to resources they may not otherwise have considered using.

“How To” Videos
We refer to the second type of video employed in KNOW as “How To” videos.
These are videos that feature teachers demonstrating particular technologies or
scientific apparatus that are employed in the lesson. Typically, these videos are
shot in a studio setting as opposed to in a classroom with students. We will inter-cut
video of the devices in use by students in order to highlight how aspects of setting
up the apparatus or technology might affect its use in different situations. We have
three main goals for the use of these videos. First, we want to help teachers gain
content knowledge of the technology and apparatus included in the lesson. Here
we use the term “content knowledge” to describe knowledge of how something
functions, proper safety procedures, materials or resources required to use a par-
ticular tool, and so on (Margerum-Leys & Marx, 2002). We also have the goal of
helping teachers learn specific pedagogical content knowledge related to teaching
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with particular tools or technologies (Margerum-Leys & Marx, 2002). A third
goal is to provide alternative ideas for the implementation of technology (though
here there is a grey area between “How To” and “Images of Practice” videos).
Again, our overall goal is to help teachers understand how various technologies
are employed as part of inquiry-oriented teaching and learning. Our process for
evaluating the quality of these videos with respect to our goals and for scaffolding
their use by teachers is the same as with the “Images of Practice” videos.

Though very different from the “Images of Practice” videos, we find these
“How To” videos to be of critical importance in teachers’ learning how to enact
the lessons in the curricula. Many times, teachers are introduced to technologies or
devices for use in teaching as part of face-to-face Saturday or summer workshops.
However, it is not often possible to arrange these face-to-face experiences such
that they are temporally proximal to the dates when the teachers intend to enact
lessons with these devices in their classroom. By capturing “How To” information
in KNOW, teachers are able to refresh their memory at the time when they
most need such guidance. Furthermore, teachers who were unable to attend
the workshop for one reason or another are able to learn how to use particular
technologies or apparatus by watching the videos on KNOW. The presence of
these videos in the system have also made it possible for teachers designing
face-to-face workshops to decrease the amount of time spent instructing teachers
how to use particular technologies, referring them to KNOW for specifics so that
in the workshop the focus can be on using the technology for teaching.

Teacher-Produced Video as an Opportunity for Professional Learning
A third and final form of video within KNOW arose serendipitously from the
design of a summer workshop activity. During a LeTUS summer workshop,
teachers planned to produce short digital movies related to the driving questions
in the curriculum (Krajcik et al., 1999), to serve as motivation for students at
the introduction of the units in the classrooms. The activity was also intended to
introduce teachers to the technology of digital movies, so that those who were
interested would gain some of the skills necessary to produce such videos on their
own in the future. Teachers worked in groups, producing one or two videos for
use in each of the LeTUS curricula. The videos were customized by having each
teacher featured in a short introduction, allowing them to communicate directly
to their students. The teachers felt that it would be extremely motivating for their
students to see their own teachers on the screen. In writing the script for these
videos, teachers had to make decisions about which content to include and depict
in their video, and how to do this. For example, one of the videos for use in a unit
on Air Quality was a tour of various sites in Detroit to examine whether or not
they were producing pollution, using the form of an “eyewitness news” story.
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In the process of making these videos, we realized that teachers were presented
with an excellent opportunity to examine their own content understanding. It
turned out to be easy to inadvertently misrepresent content in the video, either
through an error of commission (such as describing visible emissions from a
smoke stack as “pollution,” though it may only be steam) and errors of omission
(stating that air conditioners are sources of CFC, when in fact modern air
conditioners are not and older air conditioners are only sources of CFC emissions
when they malfunction in a particular way). Teacher discussion about these points
presented an excellent opportunity to raise issues of content in the units. In this
form of video, the teacher learning was only incidental to the video’s presence
on KNOW, but it was an important source of teacher learning nonetheless. The
opportunity and structure remains in KNOW for teachers who create videos in
the future (or who have their students create videos as part of instruction) to place
these videos on KNOW for sharing and discussion with their colleagues. This
video is different than the “Images of Practice” and “How To” video in that it is
meant to be shared directly with students (the other forms of videos are intended
only for teachers’ eyes). The videos look different, because they are shot more in
the style of a creative production (such as one might find on MTV) than in the more
documentary form of other KNOW video. Humor and playfulness were important
to the process, as the teachers had a great time creating a product that they hoped
would transmit some of their enthusiasm for the content to their students.

Challenges to the Design and Use of Video in KNOW

There are many challenges to the design and use of video for teacher learning that
are not specific to KNOW. Many commentators have noted that video of classrooms
represents a particular perspective (that of the videographer or editor) and that the
viewer’s interpretation is limited by decisions made about what to capture and
how to assemble the captured video. This is an undeniable fact of video. However,
while it is important to remain aware of this fact, it does not diminish the value of
being able to watch another teacher teach without having to be physically present
at the time of the teaching.

Another challenge has to do with the difficulty of capturing audio in sometimes
noisy classroom situations. This is a challenge in any use of video, but becomes
more of a challenge in on-line uses of video for teacher learning. Research on
videoconferencing suggests that audio is actually more important to understanding
what is going on than video (Johansen, Vallee & Spangler, 1979;Pye & Williams,
1977), and we believe the same to be true of classroom video. In face-to-face
video clubs, the teacher depicted in the video can narrate and explain what is going
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on (Tochon, 1999). Though this narration and explanation is certainly possible in
on-line environments, it is more difficult and therefore it is all the more important
to ensure good audio quality. We have found it useful to have teachers wear
wireless lapel microphones that pick up not only her or his voice but also the voices
of any small groups of students they interact with. Table microphones can pick
up multiple student voices during group work. Camera-mounted microphones
pick-up general room sound. But the more microphone sources one uses, the
more complicated the shooting becomes and the more potentially disruptive to
regular classroom activity. Striking the right balance takes time and practice. It
is worth repeating that production values can be “too good” in classroom video.
The experience of STF and CaPPs was that if a video appears too polished, its
believability is diminished in the eyes of teachers. Teachers expect classrooms
to be messy and unpredictable, and videos that appear in any way staged suffer
diminished credibility (Fishman & Duffy, 1992).

Finally, there are challenges to the use of video in KNOW that are unique
to on-line environments. For instance, delivering video over the Internet uses a
considerable amount of bandwidth, and the amount required rises rapidly with the
quality of the video. There are essentially two approaches to reducing the amount
of bandwidth required for video: increase the amount of compression used and
decrease the screen size of the video. Each solution comes with problems. As
compression increases, the quality of the video decreases, with the resultant
images looking blocky and indistinct. Modern compression techniques are
improving the situation somewhat, but one has to design compression schemes
to work on a variety of computer hardware, and slightly older machines may
not be able to support the latest compression schemes. (Though we should note
that video compression and decompression are asymmetrical processes, requiring
much more computing power for the former than for the latter.) If one decreases
screen size in order to reduce bandwidth demands, the penalty is videos that
approach postage-stamp sizes, presenting a different type of interpretive challenge
to viewers.

In KNOW, we have found a practical compromise to these bandwidth and
compression issues. We have produced CD-ROMs that contain the videos from
the system, and crafted our web site such that it can “sense” whether or not
a user has the CD-ROM currently mounted on their computer, and also what
speed of Internet connection the user has. Because CD-ROMs can load and play
video rapidly, they do not suffer from the same bandwidth limitations as Internet
connections. However, CD-ROMs have limited space, and we have found that we
can only include videos from a single curriculum on any given CD-ROM (and
even that may become difficult as the number of videos grows, requiring users
to change CD-ROMs for each learning set, perhaps). If a user has the correct
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CD-ROM mounted on their computer, KNOW will automatically play the video
off the CD-ROM. If the CD-ROM is not present, KNOW will connect to the
Internet and play the video at varying quality levels depending on the speed of the
user’s Internet connection. This compromise allows users working at home with
dial-up connections to use KNOW successfully, so long as they have the CD-ROM.

Another design issue that is unique to online environments has to do with the
design of the links between information. This issue was first raised in the context of
the design of early hypertext environments (Landow, 1987), where systems were
often slow to respond and moving from one document to another by following
a hypertext link added to the cognitive load for the user, who has to maintain
knowledge of their location within the system in order to avoid becoming “lost in
hyperspace.” These issues are extremely relevant to the design of systems that use
digital video and Internet connections, as teachers (especially if they do not have
the CD-ROM) have to invest time when following a link to a video, and then must
invest further time in actually watching the video in order to determine if there is
material of interest within it.Landow (1987)highlighted the importance of provid-
ing information within the link itself in order to give users fore-knowledge of what
they will find if they actually follow the link. For instance, it is not useful to provide
a list of videos that are available, labeled only as “Video 1,” “Video 2,” etc. It would
be more valuable to give meaningful titles to the video links, such as “Demonstra-
tion on Connecting Probes.” Furthermore, before a user watches a video (perhaps
while it is downloading), we try to provide further information about what the
user will see in the video. By providing prompts about what teachers might look
for in the video, we provide scaffolding for teachers’ reflection when looking at
the video (Davis, 2002).

A final consideration for the use of video in on-line environments has to do
with ethical issues in the gathering and distribution of video. Parents, schools, and
other institutions are justifiably cautious when it comes to the depiction of minor
students in videos that will be viewed by those outside of the immediate school
community. The Internet, with threats from stalkers, identity thieves, and even
less savory characters causes many parents and teachers to be understandably
nervous. Ethical considerations have always been paramount when making video
available for others to use in research (Lampert & Ball, 1998), and the same
is true for use in professional development. After all, it is easy to manipulate
video images through editing and other techniques so that they tell a story that is
vastly different than that which its original author intended to portray. In KNOW,
we have elected to address these issues by creating a closed system with strong
password protections to limit access to the on-line video and other materials, such
as student work. We ask teachers and others to agree to a statement, approved
by our university institutional review board, prohibiting the re-use of video and
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other materials in KNOW for any purpose other than participation in KNOW.
Parents of students in LeTUS classrooms that may be videotaped for use in
KNOW sign permission forms advising them to the uses of video, and students
without permission are seated outside of the video frame. Again, we do not
deceive ourselves into believing that such steps eliminate the potential dangers,
but we do believe that prudent protections such as these the threats can be greatly
diminished, allowing ethical and appropriate uses of video to continue.

SITUATING KNOWWITHIN A TEACHER
LEARNING RESEARCH AGENDA

The design of any teacher learning environment is an iterative process, and it
is critical that designers of on-line systems engage in continual research and
evaluation to improve both the usability and the impact of the system. In a systemic
reform context, the impact of professional development needs to be measured
in terms of both changes in classroom practice and ultimately improvement
in student learning (Fishman et al., 2003). Unfortunately, there has been little
outcomes-oriented research regarding the use of video cases in teacher learning
(Richardson & Kile, 1999), and this is also true for the use of video cases in on-line
environments. There has been much excellent work on issues such as community
formation in on-line teacher learning environments (e.g.,Barab, Kling & Gray,
in press), but this research has not, for the most part, been designed to answer
questions ofwhat teachers learn orhowpractice and subsequent student learning
are changed as a result of teacher participation in on-line learning environments.

To conduct research on teacher learning from professional development, we
have developed a methodology for linking student learning to teacher learning
in our work with LeTUS, and we apply that approach to the study of teacher
learning from the broad range of professional development activities in LeTUS,
including KNOW. Our research approach is informed by a model of teacher
learning that places teacher knowledge, beliefs, and attitudes in a reciprocal
relationship with classroom enactment (seeFig. 3). Belief and knowledge both
influence and are influenced by teaching practice (Richardson, 1996). Evidence of
student performance also influences teacher beliefs and attitudes, and so we seek
to understand the extent to which teachers rely on affective (e.g., “my students
liked that activity”) vs. cognitive feedback (e.g., “my students learned from that
activity”) in their judgments about how successful an enactment was. Our evidence
from these factors informs design decisions about professional development
activities, which in turn influence teachers’ knowledge, beliefs, and attitudes,
and so on.
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Fig. 3. Conceptual Model of Teacher Learning.

We use this model of teacher learning to guide our research methodology (see
Fig. 4), which begins by asking what we want students to learn. In our case, we
begin with science education standards documents (e.g.,American Association
for the Advancement of Science, 1993; National Research Council, 1996) and the
standards-based curricula developed by LeTUS (Singer et al., 2000). We then seek
evidence of student performance in the form student artifacts, classroom behavior,
pre- and posttests related to the curriculum units, and applicable items from state
standardized tests when available. Next, we use that information about student
performance to design professional development activities and materials that are
intended to help teachers master the knowledge necessary to successfully enact
the curriculum units, attempting to focus on areas where student performance
may be improved. Following this research methodology, we engage in evaluation
of the materials on KNOW through a variety of means. For instance, because
KNOW is computer-based, the system generates a log showing all actions taken
by a teacher on the system, including what they viewed and how long they viewed
it. We analyze the postings in the discussion section of KNOW. We also interview
teachers about their attitudes towards KNOW and inquire as to how their specific

Fig. 4. Research Model for Linking Teacher and Student Learning.
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uses of KNOW influence their classroom activities. We observe classroom
teaching that is related to teacher activity in KNOW, looking for evidence of
teaching behaviors that were modeled in the on-line system. We also interview
teachers after observing their enactment, asking them specific questions about
what they did in the classroom and asking for attributions of where they received
information or support for those teaching activities. Finally, we re-assess student
performance, and begin the design process cycle anew by seeking to re-design
KNOW in light of the emergent data. Of course, it is important to remember that
in the LeTUS context we ask these questions not just of KNOW, but of the entire
complex of professional development activities.

The nature of our research methodology for studying professional development
is such that it requires several successive enactments of any particular curriculum
in order to identify changes in student learning and be able to make useful
attributions to various aspects of the professional development environment.
Using this methodology, we have demonstrated empirically that having teachers
work with student data in professional development is a more effective means to
foster changes in teaching that lead to improved student learning than professional
development using strategies of curriculum review and model teaching (Fishman
et al., 2003). We have also used this methodology to inform the use of specific
strategies in professional development, such as the inclusion of guidance for
classroom assessment practices in order to improve students’ learning when
using handheld computer technologies (Kubitskey et al., 2002). These kinds
of empirically-based design recommendations are provided as feedback to
teachers who lead professional development in LeTUS (Fishman, Fogleman,
Kubitskey, Peek-Brown & Marx, 2003), improving the overall performance of the
reform effort.

KNOW is relatively new as a professional development resource in LeTUS
(now in its second year of broad use), and as such we are still in the early phases of
applying our research methodology to its design. However, findings from the work
described above are reflected in design elements of KNOW, such as the inclusion
of student work and particular “Knowledge for Teaching” elements related to
assessment practices. By linking the ongoing development of KNOW to a research
and evaluation program with a strong theoretical foundation in teacher learning,
we believe that we are creating a system that is responsive to the evolving demands
of systemic reform. The most important criterion for success in any research on
teacher learning must be student learning. The goal for our program of research
on the use of video in an on-line professional development system is to ensure that
the resources we provide are tuned to help teachers in ways that have measurable
impact in classrooms. At the same time, we are cautious to recognize that any
single component of a professional development environment can have only
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limited impact on teaching and learning, and that it is important to locate research
on the impact of on-line systems in the context of the broader teacher professional
development setting.

CONCLUSION

Knowledge Networks On the Web (KNOW) is an attempt to make video for teacher
learning available to a broad audience of teachers in a systemic reform context.
Three factors are crucial in its design: Linkage to concrete curriculum materials,
leveraging of community knowledge, and video cases aggregated at an easily
accessible grain size for teachers. By building on concrete curriculum materials,
KNOW is positioned to help teachers address their immediate needs in preparing
for and enacting inquiry-oriented curriculum. Teachers using KNOW do not have
to create their own bridges between theory and practice; those bridges are provided
to them by the system. At the same time, teaching exists in a multitude of contexts
within any individual district, and teachers need the ability to customize materials
to fit the needs of particular settings or students. KNOW is designed to be as flexible
as possible in this regard, encouraging the individual experiences of teachers with
curriculum to contribute to a growing knowledge base that future teachers can
use to their benefit. Finally, because video case materials in KNOW are designed
at the level of individual lessons, there is a relatively low investment needed to
create new materials for the system, encouraging a growing environment linked to
curriculum that fosters an evolving community knowledge base.
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9. DESIGNING FOR TEACHER
LEARNING: VIDEO-BASED
CURRICULUM DESIGN

Deidre M. Le Fevre

INTRODUCTION

Much enthusiasm exists for using video in teacher education and professional
development. As this volume attests to, video-based resources are being used in
a variety of teacher-learning contexts. Many educators are discussing their use of
video; however, a problem receiving less attention is what it takes to design usable
video-based curriculum for teacher learning. This chapter addresses a specific
problem faced in using video as a tool for teacher professional development. The
problem that is often overlooked is that video in of itself is not a curriculum.
We cannot consider video a curriculum perhaps anymore than we can consider
a whiteboard and markers a curriculum. Video is rather a medium which can be
developed into a resource and used in specific ways to enhance learning. Video can
become a part of a curriculum for learning if it is designed to be used in intentional
ways towards intentional learning goals. The question then is – what does it take to
actually assemble a usable video-based curriculum for teacher learning? Answer-
ing this question demands consideration of what and how teachers are intended to
learn with this curriculum, and what opportunities the medium of video affords.

I begin by discussing the different types of video used in teacher education and
then narrow the focus to “video records of practice.” I then refer to a longitudinal
study I completed of a project designing a video-based curriculum for teacher
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professional development in mathematics. This project is discussed in detail in
this volume by Seago, one of the designers herself. I examine the questions of
what and how teachers are intended to learn, what the designers created, and
the challenges they faced in creating this particular video-based curriculum. An
understanding of these issues can inform future designers and users of video-based
teacher development curriculum of the opportunities, challenges, and dilemmas
they will likely face.

THE CURRENT CONTEXT

Video as a tool for teacher learning is currently an important topic. Many educators
are using video-based resources in their professional development work with
beginning and experienced teachers. Professional developers speak encouragingly
about the potential they see in video as a tool for teacher learning. Some voices
from the field say,

I like using video because teachers come saying “I want to see how to do something . . . I don’t
want to have an abstract conversation about what’s going on here you know. show me what
somebody else does”

Video is a way of stopping time. Teachers don’t have the luxury of stepping back and saying
“O.K. it’s time for reflection now” while in the middle of teaching 30 kids. Video enables us to
revisit a moment in a way that isn’t otherwise possible.

I’ve never been very successful at getting people to talk from the abstractions to the concrete . . . I
just don’t do that any more but just show them the stuff and then generate judgments in what
is seen. So those kinds of conversations then become very grounded in something substantial
if you start with provocative videotape.

Why video? . . . for me it gives real concrete faces that show the complexity of teaching. It’s a
place that we can really go in and study teaching in a detailed way.

There are many educators’ voices to be heard talking about video at the current
time. Some voices communicate favorable experiences such as the ones shared
here, while others communicate frustration and dissatisfaction from their expe-
riences with video. There are multitudes of experiences with video, just as there
are multitudes of types and uses of video in teacher professional development. I
begin therefore by providing a taxonomy to describe some of the video currently
available and used in teacher development. This is intended to enable one to
define the type of video used in a more precise way rather than merely discussing
all video as if it is one and the same.
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A Video Taxonomy

The use of video as a tool for teacher learning has become increasingly popular
over the last decade (see for example, Ball, Lampert & Rosenberg, 1991; Eckart
& Gibson, 1993; Frager, 1985; Goldman, Barron & Witherspoon, 1991; Jaworski,
1989; Lampert & Eshelman, 1995; Richardson & Kile, 1999; Rosebery & Warren,
1998; Sherin, 2001; Tochon, 1999). Given the current interest in producing and
using video, it is essential to gain a clearer understanding of the different video
resources available both in terms of their type, purpose, and format. The type
of video refers to whether it is for example, an edited documentary film about
teaching, or raw unedited footage of classroom practice. The purpose refers to,
for example, whether it is intended to provide an image of practice with the goal
of emulation, or an image of practice which is to be the focus for inquiry in to
practice. The format refers to the range of technological formats, for example VHS
tapes, DVD’s, video streaming, and web-based formats.

One type of video used in teacher development is re-purposed commercial film
usually recorded in VHS or DVD format. For example, “The Prime of Miss Jean
Brody” or “ Dead Poets Society.” “Re-purposed fictional” video refers to the re-
purposing of commercial film which has been produced within the entertainment
industry. Cinematic video has been incorporated into teacher development, through
both the viewing of entire feature films and the incorporation of selected clips.
These videos are “re-purposed” in that they are shown for purposes other than
their original function within the entertainment industry. Typically a film, or extract
from a film is shown and conversation is centered around what has been viewed.

“Promotional video” is another type of video used in teacher development work.
Promotional video ranges from low cost productions describing and demonstrating
a particular pedagogy as favorable, to sharp commercial productions which might
have the goal of widely disseminating a new resource or curriculum to teachers.
Promotional video is typically produced to promote a particular point of view,
resource, curriculum, or pedagogy. The content of such video often includes an
explicit description of the educational innovation being promoted. Promotional
videos typically have voice over explaining to the viewer what they are viewing.
This type of video provides “images of the possible” that may be promoted by
professional developers, researchers, policy makers, publishers, and other interest
groups.

Video used in teacher education ranges from representations of practitioners who
are unknown to the viewer to representations of oneself in practice. With video
recordings of the self teachers are videoed as they teach. A unique characteristic
of video of oneself is the potential to enable teachers to see themselves in action,
thus making one’s own practice accessible to oneself (Rosebery & Warren, 1998).
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The camera can capture and reveal aspects of classroom life that a teacher does not
have the opportunity to notice in the midst of teaching (DiSchino, 1998; Jaworski,
1989). Marlene, a classroom teacher who uses video to study her own practice
explains,

With the video I can hear it and depending on the camera person I can also see things I wouldn’t
otherwise see . . . so it gives me a lot of information about what is going on. When you are in
front of the class holding up twelve plates you know you don’t see it all . . . or hear it all . . . but
with video you can see what was going on in the class that you couldn’t see at the time. It gives
me the opportunity to go back and really find out what happened and it gives me more concrete
impressions because it is easy to misinterpret things . . . and have a different impression at the
end of the lesson of what I thought was going on that is not necessarily accurate.

Another type of video is raw footage from actual classrooms. I refer to these as
“video records of practice.” Video records of practice consist primarily of authentic
footage of teachers and students working in actual classrooms. It is authentic from
the perspective that the teaching and learning is not scripted or acted, but is filmed
as it naturally occurs. The filming process might range from amateur videography
wherein a camera goes relatively unnoticed in the classroom day after day, to the
presence of a professional videography crew for a single filming session.

One of the major features that defines different types of video resources are the
conditions of editing the video. Editing conditions vary from straight raw footage
to juxtaposed pieces with commentary added using “voice over.” These different
conditions result in considerably different forms of video resources. Editing effects
can determine the difference between a piece of video that feels like a slice of life
from the messy reality of classrooms to a slick performance that does not reflect
the messiness of actual teaching.

In addition to variation in video content, there is an extensive and growing range
in the format and technological capabilities of video records of practice. Tradition-
ally the term “video” may have conjured up images of constantly rewinding tapes
to the desired place and of tuning television sets to video channels. Video now
includes a broad spectrum of levels of technological sophistication ranging from
amateur filming on VHS tape to professionally produced digital footage integrated
into web-based multimedia environments that enable rapid access and include
capabilities for viewers to construct their own video clips and hyper text (see for
example, Kinzer, 1997; Lampert & Ball, 1990, 1998; Marx, 1988; van den Berg,
2001). The type of video that I focus on in this chapter that the VCMPD project
works with are video records of practice that are spontaneous, unstaged filming
of learning and teaching, recorded in digital video format, unedited except for
the selection of short sections from a larger whole, and presented in a web-based
format for users.
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The Potential of Video

Video is a way of recording practice, with the main alternative methods being au-
diotape or the written word. Text and audio records of practice differ considerably
from video records and it is of interest to identify just what it is about the medium
of video that is unique. One key aspect is video’s potential to capture many aspects
of classroom practice through its capability to record visual and aural richness
and detail (Farber & Nira, 1990; Wetzel et al., 1994). Video is promoted on the
basis of it’s potential to provide rich and thick representations of practice that
leave distinctive mental images in the mind of the viewer (Eckart & Gibson, 1993;
Erickson & Wilson, 1982; Farber & Nira, 1990; Fishman & Duffy, 1992). The
amount of information that can be captured on a video is immense, with images
and sounds concurrently feeding both visual and aural senses (Wetzel et al., 1994).
In fact, the video viewer might just as well be referred to as the “listener” given
the extensiveness of the aural information commonly communicated through
video. This combination of sensory information contributes to the rich and thick
representation of practice that it is possible to capture on video.

The potential that video has for making practice accessible in manageable-
sized chunks, and the opportunity video offers to pause, rewind, jump forward,
and replay practice is an asset to professional development designers. This may
provide a way to access the complex and multidimensional aspects of teaching
that are so challenging to grasp at real-time pace. Video has the possibility of
portraying the complexity of practice while at the same time enabling foci into
the mass of action. Video may provide a shared common experience of practice
through which teachers, for whom practice is usually an isolated affair, can learn
in a more collaborative manner, examining the uncertainties of actual teaching.

As with any new technology or approach to learning, however, it is critical
to purposefully design professional development curriculum so as to harness
the possibilities video offers, rather than to merely follow with exaggerated zeal
what might otherwise become just another passing fad. An understanding of
the processes and challenges of designing video-based curriculum for teacher
learning is critical if the field of teacher education is to harness the potential that
video offers as a tool for teacher learning.

The Concept of a Curriculum for Professional Development

Problems arise when people don’t realize that using video effectively in pro-
fessional development involves more than collecting a few video recordings
of classroom practice, packaging them, and distributing them for professional
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development use. There is an issue of curriculum development for teacher learning
here. The concept of a curriculum in professional development is rarely addressed,
and any literature about curriculum appears to be restricted to discussions of
student curriculum. This situation would suggest that there is in fact a need to
make curriculum a more prominent concept in professional development work.
Professional development is often criticized as being a patchwork of fragmented
and disconnected opportunities without clear connections to improving the
practice of teaching (Ball & Cohen, 1999; Wilson & Berne, 1999). It is often un-
dertaken in the absence of an intentional curriculum and there is a need to remedy
this situation.

Having a goal or a material for use in professional development is not the same
as having a curriculum – having a video is not the same as developing that video
into a curriculum. This chapter delineates the distinction between, for example,
video materials and a video-based curriculum. From this perspective it reveals that
there is a huge distance to travel from a material to a curriculum. For example, a
common way that people think about using video records of practice in professional
development is for the professional developer to say “Let’s all sit down and look
at this piece of video together and analyze and reflect on it.” This action, however,
is empty of what might be called curriculum. In its intent to make teachers more
reflective this action does not communicate what specifically is to be learned
beyond the broad notions of reflection and analysis, nor does it communicate how
exactly one is to learn.

What is the Work of Designing Video-Based Curriculum for Teacher Learning?

The findings and ideas discussed in this chapter are based on the authors learning
from a five-year longitudinal ethnographic case study of a professional develop-
ment curriculum design initiative – Video Cases for Mathematics Professional
Development (VCMPD). The VCMPD project was directed by Judith Mumme
and Nanette Seago. I refer to Judy and Nanette as the “designers.” I studied
the designers’ decisions, actions, and rationale as they went about the work
of creating video-based professional development curriculum for Grades 5–10
teachers of mathematics. The data these research findings are based on include my
ongoing field notes, interviews with the designers, pilot facilitators, and teachers,
observations of pilot sessions in which the curriculum was trialed, and records
and artifacts collected throughout the 5-year development period.

The VCMPD project had the goals of creating a module of video based cases for
teacher professional development in mathematics (Grades 5–10). The designers
explained the purpose of these video-based cases,
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The purposes of the cases is not to evaluate or judge the teacher, but to provide a vehicle to
analyze teaching decisions. These cases are based on the belief that good teaching is planned
and purposeful – the result of years of practice and refinement. Consequently, the cases are
designed to engage teachers as researchers: investigating, analyzing, and discussing the details
of teaching. They are about inquiry into practice; about understanding the interplay among
children, mathematics, and teaching; about deepening understanding of mathematics and big
ideas in mathematics; about developing an understanding of how children develop mathematical
knowledge and how that knowledge grows and deepens over time; and about teaching and
developing an understanding of the teacher’s role. In other words, they are about helping teachers
craft a robust personal theory of teaching.

The research discussed here reveals the domains of the designers work and the
challenges and dilemmas they faced in this work as they worked towards these
goals.

DOMAINS OF THE DESIGNER’S WORK

The term “curriculum” as I use it includes the learning goals constructed by the
designers, the materials and activities developed, and plans for how these are
intended to be used. A distinction is sometimes made between “what” to teach
and “how” to teach. Decisions about what to teach have often been viewed the
province of curriculum theorists, whereas decisions about how to teach have
been the province of instructional-design theorists. However, the interrelationship
between decisions about what to teach and how to teach are so strong that it often
makes sense to combine the two (Doyle, 1996; Reigeluth, 1999). Indeed, I refer
to curriculum as including both what is to be learned and how it is to be learned.
I do not discuss the enacted curriculum as some theorists do (see for example,
Doyle, 1996), however I do discuss the intended pedagogical approach for use
of the curriculum. I do this because the work of the VCMPD designers includes
paying significant attention to how the developing curriculum is intended to be
facilitated for teacher learning. From this stance I examine the work of developing
curriculum in terms of designing learning goals, designing the actual materials
and activities, and designing for how the curriculum is intended to be enacted.

Creating Learning Goals

Examining the work of creating the learning goals involved examining what
teachers are intended to learn with these video-based materials. From my study
of the VCMPD project I identify three main goals that the VCMPD video-based
curriculum has for teacher learning.
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Goals for Learning the Teaching of Mathematics
The intention is to help teachers develop the knowledge, skills, and sensibilities
to reason and make informed decisions about their own teaching. The curriculum
contains both goals about the nature of teaching at a general level, and goals
specifically relating to the nature of teaching mathematics. An example of a
more general goal is “to represent teaching in a more complex manner,” while an
example of a goal specific to the teaching of mathematics is “choosing and using
representations of mathematics.”

Goals for Professional Practice
The overarching goal for the professional practice of teachers is “building a set of
norms for learning about teaching mathematics.” More specific goals under this
overarching goal are:

(1) building a language of practice to communicate, reason, and talk with precision
about teaching;

(2) developing habits of inquiring into practice, envisioning alternatives, and
extracting from complexity; and

(3) learning to back up claims with evidence and reasoning.

Goals for Learning Mathematics Used in Teaching
The VCMPD curriculum has one central goal in terms of learning mathematics,
this is the goal of “developing an understanding of linear functions.” The intention
is for teachers to have opportunities to expand their conceptual understanding in
mathematics, more specifically, their understanding of linear functions.

The tasks of establishing these learning goals involved an iterative process. As
the designers collected and examined video footage of teachers and students in
mathematics classrooms they searched for “mathematically significant moments.”
Their visions for what sort of teaching to video were not tightly specified in the
beginning of the creation of this curriculum. For example, early on in the design
process they reported that they worked “on the hunch of interesting teachers and
classrooms to be in, keeping in the back of our minds the idea of progressive,
reform-oriented teaching.” The initial video footage gathered was not collected
around a specific mathematical concept. During this early stage the video was
examined to search for mathematically significant moments in order to “begin to
create a focus for mathematical work.” Further along in the design process however
specific teachers and lessons were intentionally filmed with specific mathematical
foci in mind. The iterative nature of this design work meant that over time the
learning goals were developed out of the available video records of practice, and
specific video records of practice have been made to intentionally build on these



Designing for Teacher Learning 243

learning goals. The specific mathematical learning goals then grew out of a combi-
nation of what was available, what was salient, and what was deemed “interesting,
significant and worthwhile” mathematically.

Creating Materials and Activities

The core of this curriculum consists of ten 6–8 minute video clips of real life,
authentic classroom teaching of mathematics. The teachers and students in the
video are varied. The practice represented is intentionally diverse on several
levels. Represented intentionally are classrooms from different locations in the
states of New York and California; 3rd graders to 12th graders; suburban-looking
classrooms and multi-racial, urban looking classrooms; older teachers and younger
ones; female and male teachers. The designers talked about their intention to
represent different teachers and students in order to enable a broad range of
teachers to be able to identify with the images of practice shown in the video
clips. One of the goals of the VCMPD project was to create video that people
would not dismiss as “too urban” or “too well-resourced” or “with not enough
students in the room.” The designers worked to create video records of practice
that teachers would be willing to take seriously and that they could identify with in
some way.

Much of the designers decision making was influenced by showing video
clips to several professional developers and classroom teachers. In pilot sessions
the designers observed both what was elicited in participants’ contributions and
discussion and participants’ views about what the video might potentially elicit
in other viewers.

The production of high quality video was a key task of this work. The designers
made ongoing decisions regarding what classrooms to video in. Key issues that
influenced their filming decisions were:

� Strong relationship with the teacher;
� Teacher understanding of the VCMPD work;
� Diversity of classrooms;
� Significance of mathematical content;
� Progressive pedagogy of the classroom teacher;
� Connection between lesson content and VCMPD focus on linear functions; and
� Logistics and physical locality for filming (e.g. attention to sound/light quality,

room to maneuver video equipment). High quality video demands the availability
of good sound, as it is imperative to be able to hear what students and teacher
say. Gaining high quality sound is one of the major challenges in the field of
classroom video production (Lampert & Hawkins, 1998).
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One of the major tasks of creating materials and activities was “providing ways
in which teacher participants could engage in the content of the video,” in other
words, finding ways to empower people to observe closely and use the video as a
jumping off point for their own learning. One of the designers used the metaphor
of “mining the video,” designing activities and ways to encourage viewers to really
“dig in and look at what is there in the video.” I repeatedly observed the designers
efforts to provide access into the video by planning to engage participants in the
mathematical task with which the students in the video were engaged.

Another key way in which the designers intentionally planned avenues of access
into the video records of practice was through the provision of what they referred to
as video related resources. A major part of the work in designing this video-based
curriculum involved deciding what resources to include and how to incorporate
them. Many resources were created around each video clip, for example, sections
of student workbooks, mathematical analysis of the mathematics problem, lesson
graphs, and transcripts of the video segment. For an example of a lesson graph see
Seago, this volume, Fig. 4. One of the designers noted,

One of the dilemmas of this work was in choosing what to include so that it is not data overload;
you know we have found post-interviews to be a hindrance to analysis because they end up
being ways for the viewer to judge the teacher as being “right” or “wrong.” When you have too
much information about this class you get to do less and less thinking, you get the answers of
what people were saying.

Designing for the Facilitation of the Curriculum

A key characteristic of this curriculum is that it does not stand alone; it is not
designed for teachers to use independently. Rather, facilitation is a critical com-
ponent of the curriculum. To provide an image of what the VCMPD video-based
professional development might look like in practice I provide the following
vignette which is a composite description of several actual pilot sessions observed:

A group of eleven teachers sit around a table. Colored plastic tiles, paper, and pens are scattered
on the tables in front of them. They work in pairs, intently moving the small tiles around on the
desk in front of them, talking animatedly with each other and writing notes. After 20 minutes
of this activity the facilitator brings everybody’s attention back to the larger group. She invites
people to come up to the chart paper to share their method of working on the math problem
they have been looking at for the past 20 minutes. The question they have been working on
remains on the screen for all to see:

What is the perimeter of 100 equilateral triangles lined up in a row?

Of any number of triangles?
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A teacher participant confidently walks up and explains her way of working on this problem,
how she figured out her solution. The facilitator encourages her to make a visual representation
of her solution method on the chart paper, and checks in with others that they understand this
explanation. Some people ask questions. When everybody seems satisfied that they understand
the teacher’s explanation of her thinking, the facilitator invites someone else to come up and
share a different way of working on the problem. Fifty minutes later five people have shared
their different methods and everyone indicates that their approach has been represented on the
chart paper somewhere. Next the facilitator introduces a 7 minute clip of video that participants
will view. She provides a brief context to the video, this is a 7th/8th grade algebra class, the
students have been given the same problem that these teachers have just been working on. The
part that they will “drop in” to in the lesson is when Jackie and Amanda are explaining their
solution method. The facilitator hands them each a lesson graph to provide information about
the lesson in which this segment is embedded.

They view the seven minute segment and the facilitator asks people to take a moment to note
down any significant mathematical moments they observed. They briefly share some of their
observations with a partner and then view the video segment once again. After this second
viewing, the facilitator asks people to share their observations of “significant mathematical
moments” with the whole group. One participant says she thinks that Jackie’s (student in the
video) use of a “T-table” was a significant moment. The facilitator probes the teacher’s reasoning
for thinking this, she asks her to describe how Jackie used the T-table and to identify the point
in the transcript that provides evidence of this. The facilitator asks what about this she found
significant and invites others to join in the conversation. Some agree, others disagree with the
conjecture being discussed about how the T-table was employed. Now someone else shares a
different place in the lesson that they observed on the video and regard to be mathematically
significant.

Facilitation is a critical component of the curriculum. As previously discussed,
the term “curriculum” is used here to represent more than the learning goals and
materials. The term curriculum as it applies here includes the intended approach
for use of these resources. The designers plan for several intentional moves by
those facilitating the use of these video-based research with teachers.

SITUATING PARTICIPANTS IN THE MATHEMATICS
CONTENT OF THE CLASSROOM LESSON

One of the key facilitation moves is for the professional developer to engage teacher
participants with the mathematics that the students in the video are engaged with
prior to viewing the video. Teacher participants spend as much as a third of their
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professional development session working on the same mathematical problem
that the students work on, they work alone and in pairs, they share their various
problem solutions with the rest of the group and public records are made as these
different solution strategies are recorded on chart paper. In this way the participants
are encouraged to struggle to understand, articulate, and visually represent the
mathematics they will view in the video. This activity is intended to prepare the
participants to work towards trying to understand the thinking of the students and
teacher represented in the video as they work on the same problem. The participants
experience is intentionally designed to enable participants to first consider and
share their problem solutions with a partner or small group before bringing their
thinking to the whole group public arena. This sequence of activity from a smaller to
a larger audience is intended to help in providing a safe environment and confidence
for participants to make public their pedagogical and mathematical thinking.

Promoting a Tentative Stance

A further goal for the facilitation of this video-based curriculum is that the
facilitator will use a language of tentativeness with the intention of moving
discussion of the video records of practice towards a stance of questioning and
inquiry. Judy explains, “We need truth in packaging – no inferences that go beyond
what is here.” An example of this can be seen in Nanette’s facilitation move in a
pilot session when she softens the definitive statement made by a participant. For
example, when one teacher says of a student in a video clip that “Monica is left
out in the dust,” Nanette responds “and you made a comment that you think, that
you wonder. . . you wonderwhether Monica is left out in the dust?” The role of
facilitation in this curriculum is articulated by the designers to be “to continually
move participants towards a stance of questioning and puzzlement.” The intention
is for the facilitator to continually rein the discourse back to a mode of wondering,
of both generating and considering different possibilities- constantly trying to
move the participants away from their tendency to make definitive claims and
assumptions and toward a stance of greater tentativeness in what they claim.

Backing up Claims, Conjectures, and Assertions with Evidence

The designers intend that the facilitation of this curriculum will be done in a
way that encourages viewers of the video clips to provide evidence to support
claims they make about the practice they view. This has influenced the materials
themselves in terms of influencing the design of sources of evidence for teachers to
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draw on (e.g. transcripts, lesson graphs). During a pilot session Nanette provided
an example of what a facilitator might say to prompt teachers to provide evidence
for their claims when she asked a teacher participant “so what makes you say she
is a good teacher, what evidence do you have of this?” The designers intend to
move participants toward an investigative stance on practice, towards investigating
the claims they make and searching for evidence to support them. Indeed, Nanette
comments during a pilot session,

What we try to get into the habit of doing is to use evidence from the video, for example, specific
lines to try and back up what we are saying. We also try to recognize when we are making a
judgment, and to go underneath that and say what about it makes us excited or appalled. We
used to try not to judge at all but then we realized this was perhaps not realistic, so we are trying
to be honest about our judgment and then wonder about it.

Promoting Multiple Perspectives

A further goal for facilitation these designers have planned for is to promote
multiple-perspective taking. The goal is to facilitate teacher participants in the pro-
cess of seeing multiple ways of working on the mathematics, and multiple ways of
interpreting what they see in the video. The goals in not to find the “best” solution
method, or to make definitive conclusions about the learning and teaching viewed
in the video clip. Rather, it is to recognize and appreciate different perspectives on
these things. The source of these different perspectives are the attitudes, beliefs,
and theories of the other participants in their group. This stresses the key role of
having a group of learners in this facilitation process. This video-based curriculum
is not designed for users to work through and view in isolation, rather, facilitation
and the presence of co-learners is key here. Nanette explains her thinking behind
the role of video in this goal of drawing out multiple perspectives:

Try to look at it with fresh eyes and alternative ways of thinking about it. You have your own
way and we have a tendency, all of us, to think, “Well that’s what it is, because that’s what I saw.”
The reality is, there are lots of ways in which we can view the same exact moments from our
own experiences, our own perspectives and our own ways of looking, seeing, learning. That’s
what we do as individuals. And it’s important to honor it, but collectively what we can do is
learn a lot by learning what other people notice and also by broadening our own perspective.

In facilitating a session Nanette would use key phrases to highlight this focus on
other ways of seeing the mathematics, learning, and teaching, saying for example
“So how would you write the difference about the two ways represented here?” or
“How is this way similar or different to this way of working?” Another question
that the facilitators repeatedly used to get out different perspectives is “Do other
people feel the same way?”
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Recognizing the Presence of Personal Beliefs and Expectations
Around Teaching

Another goal of facilitation with the VCMPD curriculum is the uncovering of
personal beliefs and expectations about teaching. This involves encouraging
participants in digging deeper, asking participants not only what they think they
might notice in a video, but on a “meta-level,” why it is they think they might
notice these things. Examples of what the facilitator might say to prompt this
thinking are, “and that is important to you in order . . . ” “and what is of interest to
you about that?,” “and why is that important to you?” Each of these questions has
the goal of asking participants to move to the meta-level of considering why they
are inclined to look out for certain aspects of practice and to look to their beliefs
and assumptions that underlie their attention to these behaviors. Nanette explains
why she sees this uncovering of personal beliefs to be an important part of the
professional development work for participants. She believes that what one pays
attention to in video can act as a signal of one’s theories and beliefs and says,

So, the reason that I had us begin to think about what it is we pay attention to is because the
way in which we view the world is through the things that are important to us. What we pay
attention to signifies to each of us what is important to us.

The work of designing video-based curriculum involved creating learning
goals, creating materials and activities, and designing for the facilitation of
the curriculum. In doing this work the designers faced several challenges and
dilemmas. I now turn to a discussion of these.

CHALLENGES OF THE WORK

The work of designing video-based professional development posed several
challenges to the designers that were typically ongoing in nature. I define the four
main challenges they faced in their work as:

(1) creating achievable goals for teacher learning;
(2) designing for the facilitation of the learning context;
(3) changing the current cultural script of professional development; and
(4) designing for the curriculum to be used in intended ways.

Creating Achievable Goals for Teacher Learning

The limited time typically available for teachers to participate in professional
development initiatives posed a challenge to the designers. They addressed this
in part by opting towards the provision of depth rather than breath of learning
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goals. Defining the foci of the learning goals was a further challenge. They faced
the challenge of establishing learning goals for teacher professional development
when there is not even a partially agreed upon body of knowledge or skills
outlining what teachers of mathematics need to know and be able to do.
Indeed, this is complicated by the situation that there is not an agreed upon
set of knowledge and competencies for students of mathematics. While various
standards exist regarding student understanding, some of which are widely
accepted, these still remain highly contentious. The challenge for these designers
was then to make normative decisions about what this knowledge base might be
and to prioritize how to begin to address this within the VCMPD professional
development curriculum.

A further challenge was the goal of connecting the VCMPD professional
development experience with the participants’ experiences of classroom teaching.
Why was this connection with practice difficult to achieve at times? Perhaps the fact
that the nature of the task of observing practice recorded on video is very different
to the nature of the task of observing practice while you are in the midst of actual
real-life teaching. van den Berg (2001) observes some of the differences between
watching a video and the act of actual teaching and comments that “one of the most
remarkable differences is that watching a video does not ask for immediate action”
(p. 248). This way of observing practice on video does not map easily onto the
act of what and how one can observe when actually teaching. In real life teaching
cannot be stopped or paused. The challenge then becomes how to employ video
as a tool for observation wherein it provides opportunities for observation that are
quite different in nature to the kinds of observational strategies possible in actual
teaching.

Designing for the Facilitation of the Learning Context

An ongoing struggle faced by the VCMPD designers might be defined as the
“agenda-setting dilemma” (Richardson, 1992). Richardson suggests that the
dilemma of agenda setting relates to the “dual and sometimes conflicting goals of
introducing participants to a particular content, and creating an empowering and
emancipatory environment that requires that the participants own the content and
process” (p. 288). The agenda-setting dilemma is a struggle that has also been
observed by Heller (1999) in his study of the creation of videocases in another
teacher professional development project. Heller discusses his observations
and says, “On the one hand, these teacher educators describe themselves as
producing rhetoric-free materials, videos that “represent” the “reality” of teaching
“truthfully” and in an un-biased, open-ended manner. On the other hand, their
day-to-day decision-making appears to be thoroughly rhetorical, concerned with
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modifying their texts in order to be more “appealing” to an audience of teachers
and “effective” in bringing about changes in their practice” (Heller, 1999, p. 731).
Heller describes these other designers as being “conflicted about their own
agency” (p. 735). He concludes that all forms of teacher education are inescapably
rhetorical in nature in that they are aimed at the persuasion of teachers. Heller
maintains that while reformers may attempt to deny such intentions, they cannot
help but employ rhetoric in practice. Along similar lines, Freire (1998) discusses
the intrinsic lack of neutrality in any media communication, “all communication
is the communication of something either implicitly or explicitly” (p. 124). These
theories are interesting to consider in light of the challenges faced by the VCMPD
designers. Evidence that the designers faced the agenda-setting dilemma exists in
their work of: (1) designing for how much direction to give to teacher participants;
and (2) design decisions regarding how definitive to make the facilitation guide.
The first is then about how to facilitate teacher learning, and the second is about
how to guide the facilitators of teacher learning. The concept of being conflicted
about ones’ own agency provides a useful lens for examining the designers’ stance
towards their work.

Another key challenge designers faced was creating a safe and at the same
time challenging learning environment for teacher participants. This balance of a
safe and challenging learning environment might sound contradictory, however,
the designers believe that both of these are critical and that they indeed interact.
Judy and Nanette perceive of the need to provide a safe environment in which
learners are willing to take risks. They have worked towards designing a learning
environment which makes it safe to be analytical and critical about teaching. It is
important to establish learning contexts in which teachers are confident enough to
deliberate and share their understandings and learning with one another. Cochran-
Smith and Lytle (1992) discuss ways of building communities in which teachers
question common practice and suggest that “when the pace of a community’s work
is unhurried and when members of the group make a commitment to work through
complicated issues over time, then ideas have a chance to incubate and develop,
trust builds in the group, and participants feel comfortable raising sensitive issues
and risking self-revelation” (p. 306). The development of learning contexts in
which teachers feel confident and secure is a critical element in seeking to provide
educative experiences through observation.

Changing the Cultural Script of Professional Development

Teaching has been described as a cultural act (Gallimore, 1996; Stigler & Hiebert,
1999) and cultural activities such as teaching are represented in cultural scripts.
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A cultural script is “generalized knowledge about an event that resides in the heads
of participants” (Stigler & Hiebert, 1999, p. 85). A strong cultural script exists
within professional development in North America. For example, the cultural
script of attending a typical professional development event might be described as
having an “expert” first demonstrate something and then provide the necessary re-
sources for teachers to go back to their own classrooms and try it themselves. This
typically takes place in a single session. Teachers have expectations about what
they will gain from professional development sessions and these usually include
something very tangible, concrete, and usable in practice (Zech, Gause-Vega,
Bray, Secules & Goldman, 2000). Cultural scripts such a this are learned implicitly,
through observation and participation, and not by deliberate study (Stigler &
Hiebert, 1999).

Efforts to change this cultural script might be expected to initially create
misunderstanding and frustration in teacher participants. Indeed, this was evident
in the ongoing communication one of the designers (Judy) had with Dave, a
pilot group teacher participant. Dave felt dissatisfied with what he was learning
and wanted something that he could “use in class on Monday morning.” The
designers were influenced by these reactions. Judy had ongoing conversations
with Dave who himself continually faced the dilemma of wanting to delve deeply
into looking at teaching while also wanting to seek guidance and answers from
Judy in terms of what to do with his class the next day. Dave explained, “I get
impatient – I think it was, you know, realizing that we weren’t going to come to
identifying any techniques.” Teachers often enter professional development with
views of content understanding that are fact-based and procedural (Zech et al.,
2000). Tensions can arise when professional development challenges teachers
to rethink content areas in terms of learning with understanding. Tensions can
also arise when teachers’ expectations for the professional development process
differ with the actual opportunities being offered. Consistent with the majority of
their prior experiences with professional development, teachers typically expect
to be provided with materials and with instructions on how to use them in their
classrooms. Efforts to engage teachers in collaborative inquiry, focused on student
understanding are often not initially seen as relevant to their everyday practice
(Zech et al., 2000).

Designing for the Curriculum to be Used in Intended Ways

Designers of professional development curriculum that are to be published
and disseminated for wider use in the field face the challenge of having to
relinquish control in terms of how the curriculum is taken up and used by
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others. This has been an going challenge for the designers of the VCMPD
curriculum.

Some professional development initiatives aim to address this challenge of
influencing how a curriculum is enacted by implementing a type of “quality
control” system. For example, reading recovery (Clay, 1993) has a complex set of
working relationships and checks through which people are educated, monitored,
and supported over time. There is intended to be a high degree of uniformity
in terms of how the program is implemented across schools, districts, and even
countries. However, even with this intricate web of education, coaching, and mon-
itoring, empirical evidence indicates that reading recovery differs in the way it is
implemented in different contexts (Glyn, Crooks, Bethune, Ballard & Smith,
1989). Most professional development initiatives do not have a built-in system
attempting to control wide-scale use and thus the generally limited control
designers have over later use remains a challenge for many, including the VCMPD
designers. A fundamental issue the designers faced was that it is challenging
enough to use this curriculum in intended ways themselves and this is not what the
ultimate goal of the curriculum project is. It is challenging by another magnitude
to design a curriculum for use by others. Significant challenges exist in the work
of multiplying beyond oneself and it is at the point in which the curriculum “slips
out of one’s control.”

Until this VCMPD curriculum is actually taken up and used by other professional
developers and there is empirical data available regarding how it is used, it is
somewhat difficult to determine what is needed for others to use it in intended ways,
or how they are likely to interpret the curriculum. However, one way the designers
worked to gain such information was by piloting the materials with different groups
and facilitators. This provided some insight in to potential use issues.

An ongoing challenge experienced somewhat by the designers and more
considerably by some of the pilot facilitators was accessing the necessary
technology to use this curriculum with teacher groups. One of the challenges
faced by a pilot facilitator for example, was the fact that each time she went out
to facilitate a VCMPD professional development session she was issued with a
different district laptop. Sometimes access issues regarding the use of technology
are resource-based in terms of having the necessary hardware. However, access
issues also exist in terms of human capacity to utilize the available technology
(Marx, Blumenfeld & Krajcik, 1988).

It remains an ongoing challenge to provide facilitators with the necessary skills
to utilize the technology in which this curriculum is embedded, and to support
problem solving. Two of the facilitators who piloted the materials with their own
teacher groups communicated challenges in knowing how to access and use both
the web-based platform and the CD based pilot materials. Marx (1988) notes that
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when teachers encounter problems with the technology they require timely and
easily accessible help. To address access issues in terms of fully utilizing this
curriculum requires the availability of necessary technology resources. Teachers
will not profit from the technology nor will it be self-sustaining unless infras-
tructure capacity is developed, including attention to resources and maintenance
(Marx et al., 1988, p. 50).

SOME PRINCIPLES TO CONSIDER IN DESIGNING
VIDEO-BASED RESOURCES

The Critical Role of Video Footage

The actual video footage used is central to the success of a video-based teacher
development resource. Two principles concerning the actual video footage
included in a video-based resource that I draw out of this work are: (1) the
critical role of the brief duration of footage; and (2) the importance of selecting
footage that contains something problematic which has the potential to inspire
the communication of different points of view in discussion.

In terms of the length, it would seem after observing numerous pilot session
of both the VCMPD video-based curriculum and other video-based curricula,
that participants attention can really only focus sharply on viewing video for
a 5–10 minute period. Much beyond this period of viewing seems to put the
viewer in to the mode of viewing television, that is of settling back and passively
observing in a less active and focused manner. Another challenge of showing an
extensive length of video is that there is just two much material to focus on and
it can become difficult to establish a group discussion around a shared frame of
reference. For a video to really function as a shared common text it needs to be
short enough for people to maintain focus and contain an accessible amount of
information. A further advantage of using a short segment of video footage is that
it allows more opportunity for repeated viewings and this can be powerful.

In terms of using video footage that contains footage that might be viewed as
containing something problematic that has the potential to inspire the communi-
cation of different points of view from the viewers, this becomes the difference
between showing a video that is viewed as exemplary, containing practice which
we would like participants to emulate, in contrast to the viewing of video that
invites investigation, questioning, and discussion. Given that the goal of the type
of professional development I am discussing here is to elicit investigation and
inquiry from teachers, then video footage needs to contain something that is
unsettling to teachers, something that raises questions of participants assumptions
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of both what they are seeing, and their own attitudes and beliefs about teaching
and learning. The goal is not for them to emulate what they see. In this way the
footage might be seen as unsettling current attitudes and beliefs about learning and
teaching to some degree in order to enable participants to examine these attitudes
and beliefs.

The Importance of Relational Aspects

A key principle of the design process that is significant for other projects is a keen
attention to the relational aspects of this work. Relational theory provides a model
for looking at characteristics of connection, interdependence, and collectivity be-
tween people (Fletcher, 1999). It is critical to attend to the relational aspects of
video design work in terms of planning for how the video resources will be used,
for example, enabling teachers to be critical about teaching in a non-judgmental
manner. Other designers will also likely face the issue of designing video resources
in which students and teachers could potentially be criticized by viewers resulting
is student or teacher “bashing.” The relational aspect of this demands that we de-
sign ways for viewers to talk in critical but honoring terms about the practice they
observe. Nodding’s (1984) notion of an ethic of caring, i.e. a deep relationship
among people based on mutuality, respect, relatedness, receptivity, and trust is
another way of framing this important principle. Keeping in mind the complex-
ity of any teaching situation and the unknown larger contexts from which shorter
segments of video footage are drawn may help teachers to remain honoring of
students and teachers and reduce their likelihood to jump to conclusions about
what these teachers “should” have done. One approach that may be important in
assisting viewers to remain honoring to teachers and students represented in the
video is to help participants keep the complex nature of teaching in mind, to be
constantly aware that there is much information not available to the video viewer
thus it is neither respectful, wise, or helpful to jump to large generalizations about
the practice viewed. The relational aspects of this work are very significant where
we are not designing video-based resources to stand alone, but rather, it is the
interactions between people that are so crucial to the success of such a curriculum.
Participants need to have safe ways of relating both to the teacher and students
shown in the video footage and with each other as participants.

Maintaining Integrity in Scaling Up

A further issue to consider in designing video-based resources is the principle
of “scaling up.” In other words, the task of how to plan for the resource to be
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used in the designers intended ways once it is out of the hands of the designers
and being used by perhaps hundreds or even thousands of unknown teachers and
facilitators in a range of different contexts. This may be a particular challenge
given the situation that a video-resource such as the VCMPD curriculum has
been designed to be used in ways that contrast with perhaps traditional means
of teacher professional development. This breaking with the cultural script of
professional development calls for a clear communication of the intended goals
and uses for resources once they are more broadly disseminated. The goal to
maintain intended usage with scaling up involves two aspects. First, there is a need
for designers to continually gather information and make efforts to envisage the
challenges and pitfalls that potential users of the resource might face. This means
that extensive piloting of the resources is invaluable. This is necessary in order to
design a resource that is indeed “usable.” Second, it is crucial to communicate the
intended goals and use of the resource to potential users. This could be done in
a variety of ways, for example, through the provision of a text-based or on-line
facilitators manual, a video showing use, examples of facilitators workbooks in
which they have made annotations about the format and facilitation of sessions,
and through practice-based opportunities for prospective facilitators to use the
resources with more experienced facilitators. The important principle here is the
necessity to find effective ways of communicating key information to users thus
enabling the resource to be used in intended ways.

CONCLUSIONS

By uncovering many aspects of the work undertaken by the VCMPD designers
this research calls attention to some of the specific components of the work of
designing professional development curriculum. I identify three main domains of
the work to be the creation of learning goals, the creation of materials and activities,
and the creation of ways for the curriculum to be facilitated. The identification of
these domains of the work provides a framework within which to begin to examine
the more specific tasks involved.

This study has illuminated some critical challenges in design work. These are
the challenges of creating achievable goals for teacher learning, designing for
the facilitation of the learning context, changing the current cultural script of
professional development, and designing for the curriculum to be used in intended
ways. Several of these challenges might be specific to this VCMPD project. It is
beyond the scope of this research to make claims about what is idiosyncratic to
this project, and what is generalizable to other professional development design
projects. However, this work has identified some core principles one might
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hypothesize would apply to the work of other designers. For example, the need
to recognize the central position of video in the resource and the importance of
using video of an appropriate length and content to enable viewers to investigate
practice and develop habits of inquiry. The importance of relational aspects of the
work, and the significant challenge of designing a resource that is usable in the
multiplicity of settings of professional development that are possible. It is a hard
enough task to develop the curriculum for use by oneself, figuring out how it is
going to be designed for other users is a whole other level of work.

Video is a medium that has significant potential as a tool for teacher learning.
It is critical to be aware of the different types of video currently available and to
have some kind of framework within which to organize these when considering
the potential of video as a pedagogical tool. As mentioned early on in this
chapter, different types of video provided very different learning opportunities.
This chapter has specifically referred to the use of video records of practice
as a tool for teacher inquiry in to learning and teaching. As video technology
becomes more and more advanced and readily available it is essential to carefully
consider the work of designing video-based curriculum for teacher learning.
Serious consideration of what it takes to create a curriculum for teacher learning
may help professional developers to address the problems so often reported of
a disjointed and disconnected practice of professional development. It may also
help to manage the risk of an overenthusiastic rush to use video without careful
regard to how it might be used and toward what ends.

ACKNOWLEDGMENTS

I am grateful to Judith Mumme, Nanette Seago and those who piloted the VCMPD
curriculum for making their efforts available for me to study. My sincere thanks
to Deborah Loewenberg Ball, Magdalene Lampert, and Virginia Richardson for
the ongoing conversations that guided this research. The initial research in this
study was funded by a grant from the McArthur Foundation. Subsequent work
was funded by a grant from the National Science Foundation.

REFERENCES

Ball, D., & Cohen, D. (1999). Developing practice, developing practitioners: Toward a practice-based
theory of professional education. In: L. D. Hammond & G. Sykes (Eds), Teaching as the
Learning Profession: Handbook of Policy and Practice(pp. 3–32). San Francisco: Jossey-Bass.

Ball, D. L., Lampert, M., & Rosenberg, M. L. (1991, April). Using hypermedia to investigate
and construct knowledge about mathematics teaching and learning. Paper presented at the
American Association of Educational Research, Chicago, IL.



Designing for Teacher Learning 257

Clay, M. M. (1993). An observation survey of early literacy achievement. Portsmouth, NH:
Heinemann.

DiSchino, M. (1998). Why do bees sting and why do they die afterward? In: A. Rosebery & B. Warren
(Eds), Boats, Balloons, and Classroom Video(pp. 109–133). Portsmouth, NH: Heinemann.

Doyle, W. (1996). Curriculum and pedagogy. In: P. W. Jackson (Ed.), Handbook of Research on
Curriculum(pp. 486–516). New York: Macmillan.

Eckart, J. A., & Gibson, S. L. (1993). Using camcorders to improve teaching. The Clearing House,
66(5), 288–292.

Erickson, F., & Wilson, J. (1982). Sights and sounds of life in schools: A resource guide to film and
videotape for research and education.

Farber, G., & Nira, A. (1990). Through the camera’s lens: Video as a research tool. Constructionist
Learning: 5th anniversary collection of papers reflecting research reports, projects in progress,
and essays by the epistemology and learning group(pp. 319–326). Cambridge, MA: MIT
Media Lab.

Fishman, B. J., & Duffy, T. M. (1992, April). Strategic teaching frameworks: Hypermedia for strategic
classroom change. Paper presented at the annual meeting of the American Educational
Research Association, San Francisco.

Fletcher, J. K. (1999). Disappearing acts: Gender, power, and relational practice at work. Cambridge,
MA: MIT Press.

Frager, A. M. (1985). Video technology and teacher training: A research perspective. Educational
Technology,25, 20–22.

Freire, P. (1998). Pedagogy of freedom: Ethics, democracy, and civic courage. Oxford, UK: Rowman
& Littlefield.

Gallimore, R. (1996). Classrooms are just another cultural activity. In: D. L. Speece & B. K. Keogh
(Eds), Research on Classroom Ecologies: Implications for Inclusion of Children with Learning
Disabilities(pp. 229–250). Mahwah, NJ: Lawrence Erlbaum.

Glyn, T., Crooks, T., Bethune, N., Ballard, K., & Smith, J. (1989). Reading recovery in context.
Wellington: New Zealand Department of Education.

Goldman, E., Barron, L., & Witherspoon, M. L. (1991). Hypermedia cases in teacher education: A
context for understanding research on the teaching and learning of mathematics. Action in
Teacher Education,13(1), 28–36.

Heller, R. (1999). Rhetoric and teacher education. Teaching and Teacher Education, 15(7), 727–740.
Jaworski, B. (1989). Using classroom videotape to develop your teaching. England: Centre for

Mathematics Education, The Open University.
Kinzer, C. K. (1997, April). Issues of structure and user interface design in multimedia cases: Lessons

from preservice reading education. Paper presented at the Annual meeting of the American
Educational Research Association, Chicago, IL.

Lampert, M., & Ball, D. L. (1990). Using hypermedia technology to support a new pedagogy of
teacher education (Issue Paper No. 90–5). East Lansing: Michigan State University, National
Center for Research on Teacher Education.

Lampert, M., & Ball, D. (1998). Teaching, Multimedia and mathematics: Investigations of real
practice. New York: Teachers College Press.

Lampert, M., & Eshelman, A. S. (1995, April). Using technology to prepare effective and responsible
educators: The case of interactive methods courses. Paper presented at the annual meeting of
the American Educational Research Association.

Lampert, M., & Hawkins, J. (1998). New technologies for the study of teaching(Report to the National
Science Foundation). Ann Arbor, MI: University of Michigan.



258 DEIDRE M. LE FEVRE

Marx, R. W., Blumenfeld, P. C., & Krajcik, J. S. (1988). New technologies for teacher professional
development. Teaching and Teacher Education, 14(1), 33–52.

Noddings, N. (1984). Moral education, caring a feminine approach to ethics and moral education
(pp. 171–201).

Reigeluth, C. M. (1999). What is instructional-design theory and how is it changing? In: C. M.
Reigeluth (Ed.), Instructional-design Theories and Models: A New Paradigm of Instructional
Theory(pp. 5–29). Mahwah, NJ: Lawrence Erlbaum.

Richardson, V. (1992). The agenda-setting dilemma in a constructivist staff development process.
Teaching and Teacher Education, 8(3), 287–300.

Richardson, V., & Kile, R. S. (1999). Learning from videocases. In: M. A. Lundeberg, B. B. Levin,
& H. L. Harrington (Eds), Who Learns what from Cases and How? The Research Base for
Teaching and Learning with Cases. Mahwah, NJ: Lawrence Erlbaum.

Rosebery, A. S., & Warren, B. (Eds) (1998). Boats, balloons, and classroom video: Science teaching
as inquiry. Portsmouth, NH: Heinemann.

Sherin, M. G. (2001). Developing a professional vision of classroom events. In: T. Wood, B. S. Nelson
& J. Warfield (Eds), Beyond Classical Pedagogy: Teaching Elementary School Mathematics.
Hillsdale, NJ: Lawrence Erlbaum.

Stigler, J. W., & Hiebert, J. (1999). The teaching gap: Best ideas from the world’s teachers for
improving education in the classroom. New York: Free Press, Simon & Schuster.

Tochon, F. V. (1999). Video study groups for education, professional development, and change.
Madison, WI: Atwood.

van den Berg, E. (2001). An exploration of the use of multimedia cases as a reflective tool in teacher
education. Research in Science Education, 31, 245–265.

Wetzel, C. D., Radtke, P. H., & Stern, H. W. (1994). Instructional effectiveness of video media. New
Jersey: Lawrence Erlbaum.

Wilson, S. M., & Berne, J. (1999). Teacher learning and the acquisition of professional knowledge:
A review of research on contemporary professional development. Review of Research in
Education,24, 173–209.

Zech, L. K., Gause-Vega, C. L., Bray, M. H., Secules, T., & Goldman, S. R. (2000). Content-based
collaborative inquiry: A professional development model for sustaining educational reform.
Educational Psychologist, 35(3), 207–217.



10. USING VIDEO AS AN OBJECT OF
INQUIRY FOR MATHEMATICS
TEACHING AND LEARNING

Nanette Seago

ABSTRACT

For more than a decade there have been calls to change professional
development and teacher education. A central task and challenge for teacher
educators is to design learning experiences that offer the greatest potential
for improving teacher practice. Recently, videos of classrooms have emerged
as tools for teacher learning. This chapter will consider the issues we
faced attempting to create a coherent, sequenced professional development
curriculum using video to help teachers improve mathematics teaching
and learning. We will share some of the principles that guided the work,
what we’ve been learning and indicate where we feel more research is
needed.

INTRODUCTION

Consider a group of teachers discussing the following five minute “Growing Dots”
video clip from a 9th grade mathematics classroom (Fig. 1):

Think about what Kirk was faced with in the above five-minute segment. Prior to
enacting the task with his students, Kirk had to prepare for his lesson by selecting
the growing dots task with a learning goal in mind, determine how he would phrase
and pose the task to his students, figure out how to get his students working on
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Fig. 1.

the task productively, predict what his students might do with it, decide how to
structure the time in class and whether and when to have students work individually,
in whole class or small group settings.

Peeling back the layers of what Kirk was faced with in this five minute instance
of practice reveals the intellectual demands of his work such as: deciding whom
to call on and in which order (randomly or selectively), how to get Danielle and
James to communicate and represent their methods clearly to the whole class,
on-the-spot evaluation of the mathematical logic of Danielle and James’ thinking,
recognize and reconcile the explicit and recursive methods presented, figure out
what to do with these two methods in relationship to his goal of enabling students
to conceptualize slope and y-intercept, as well as simultaneously assess where the
whole class was in relationship his goals and to these methods and representations.
Magdalene Lampert (2001) has characterized these as “the problems in teaching.”
The challenge for teacher educators is to help teachers effectively address these
“problems in teaching” in ways that create powerful opportunities for all students
to learn worthwhile mathematics.

Now consider the teachers watching this video. What might they see in this
segment? How do they unravel and make sense of this portrayal of the complex,
multi-layered and demanding work of teaching? What is there to be learned and
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how might a facilitator structure learning experiences? How might this be used to
help teachers deepen their understanding of mathematics – the mathematics useful
and usable for teaching? These are some of the challenges we faced in designing
the Videocases for Mathematics Professional Development which make use of
video clips from real classrooms such as Kirk’s.

This chapter will consider the issues we faced attempting to create a coherent,
sequenced professional development curriculum using video to help teachers
improve mathematics teaching and learning. As developers, we’ve been humbled
by how much there is to learn about the complex, multifaceted aspects of this
design process. We will share some of the principles that guided the work, what
we’ve been learning and indicate where we feel more research is needed. We
begin with a description of our videocase materials, next we discuss some of the
assumptions and design principles that guided their development, discuss what
we’ve been learning and consider some of the challenges we’ve faced in their use,
and end with suggestions for further research.

THE VCMPD MATERIALS

The Videocases for Mathematics Professional Development (VCMPD)1 Project
engaged in the research and development of videocase curriculum as a tool for
practicing teacher education in mathematics, grades 5–10. The goal of the VCMPD
Project was to design and develop professional development materials using real
video images of mathematics classroom to help teachers: (1) develop a more robust
understanding of student conceptions of linear relationships; and (2) improve their
capacity to prepare and enact tasks that enable students to develop conceptual
understanding and representation of linear relationships. During the first three
years the project was immersed in a process of research and development. This
involved strategically choosing videotaping sites, carefully selecting and editing
videos of classroom lessons, structuring professional development activities
around those videos to form videocases, then sequencing selected videocases into
a coherent curriculum. Through strategic design and scaffolding, the videos and
the accompanying materials are intended to help teachers, grades 5–10, deepen
their understanding of both mathematics content and classroom pedagogy.

The first module, Conceptualizing and Representing Linear Relationships, is
a sequential series of eight 3-hour sessions that are designed to enrich teachers’
ability to teach linear relationships and deepen their own detailed knowledge of
the distinctions and linkages among the various representations. Each session
has at its core one or two digital video clips of a mathematics classroom. These
clips are unedited segments selected from real classroom footage of un-staged
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mathematics lessons, representing a range of grade levels, geographic locations
and student populations.

A central element of each session is an opportunity for participants to col-
lectively explore the mathematical task grounded in the video. Other elements
of sessions include related readings or research as well as a linking to practice
component that is designed for teachers to connect and integrate their professional
development experience into their own teaching practice. Over the course of the
sessions some classrooms and problems are revisited, maintaining the theme of
earlier sessions while considering variations. Lesson transcripts, detailed lesson
graphs2, commentaries, and categories of solution methods/representations are
also provided. Software developed by LessonLab3 makes it possible to readily
access any moment in the video and to display subtitles while viewing. The
facilitation guide contains such information as: a complete overview of the
materials, explanations and rationale of the underlying principles and specific
goals, sample agendas and guidelines for sessions, lists of references and useful
resources, tips for facilitation, mathematics commentaries and excerpts from a
composite facilitator’s journal chronicling the experiences of others having used
these materials.

VCMPD DESIGN

These materials grew out of our own work in providing professional development
experiences for teachers. Our choice of video was guided by what we learned from
prior experiences. The design that unfolded was guided by our assumptions about
mathematics teaching and learning and a set of design principles.

Why Video?

For more than a decade there have been calls to change the content and character
of professional development. (Abdal-Haqq, 1995; Ball, 1996; Cohen & Ball,
1999; Little, 1988) Some have claimed that professional development has been
superficial and fragmented, resulting in little impact on teachers’ classroom prac-
tice. To address these concerns some educators have developed a practice-based
theory of professional education (Cohen & Ball, 1999). Teacher education efforts
have emerged that are rooted in the activities and materials of teaching practice,
e.g. student work, instructional materials and cases of teaching (Barnett, 1991;
Carpenter, Fennema & Franke, 1996; Driscoll, Goldsmith et al., 2001; Merseth,
1996; Schifter & Bastable, 1997; Shulman, 1992; Stein, Smith et al., 1999;
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Wasserman, 1993). The majority of practice-based efforts have been based on
predominantly print materials to date, e.g. photocopies of student work, written
cases, or narratives accompanying instructional materials.

Recently, video has emerged as a popular practice-based medium. There are
several possible reasons for the appeal of video. Teaching is isolated and private,
resulting in few opportunities for teachers to view and discuss others’ practice.
Technological advances allow for video to be more accessible and affordable than
ever before. Videos offer a lasting record of classroom interaction, which can be
analyzed from many different perspectives (Sherin, M., unpublished paper; van
Es & Sherin, 2001). Video has long been used in sports to study and analyze game
practices and can be similarly employed to study teaching. Unlike live observation,
the medium allows the opportunity to pause, re-play, analyze and re-analyze the
same instance of practice. Differing from written cases or vignettes of classroom
practice, they offer the chance to study the fast-paced, complicated world of
classroom teaching. Videos, however, are subject to many avenues of investigation
and there is the temptation to discuss whatever people notice and want to explore.
While these kind of open discussions can be useful for certain purposes, they can
also lead to unfocused and scattered conversations lacking in depth.4 It is important
to realize that video is but a tool, and like manipulatives in mathematics classrooms
(Ball, 1992), they do not in and of themselves produce learning – it is how they
are used to promote specific learning goals that can allow for the opportunity
to learn.

We chose to use video from a variety of classrooms as the medium for teacher
learning because it affords not only the opportunity to consider issues related
to one’s own practice, but using video of others – other than oneself and one’s
colleagues, provides an opportunity to study an instance of teaching that is
emotionally distant enough to create a safe place to scrutinize practice carefully.
There is often a difference between the conversations that exist when teachers
collectively view and discuss video of a member of the group vs. video of someone
else. Typically when the teacher is present questions are of a non-critical nature.
The videotaped teacher tends to engage in explaining why she did or didn’t do
something, without being asked. Without the teacher present, the group has a
greater opportunity to engage in a discourse that focuses on what mighthave been
the reasoning behind teacher decisions or what mighthave been the mathematical
experience of students and hearing alternative possibilities and reasoning. The
group is more capable of openly discussing their own thinking, and reasoning
and able to critically scrutinize the safely distant instance of teaching. This is
not to say that videotaping oneself and discussing it with colleagues couldn’t
be productive, however, at this point in time the typical norms of professional
practice are not conducive to critical analysis of one’s own teaching.
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Assumptions that Guided the Design

The VCMPD curriculum was guided by four primary assumptions:

(1) teaching mathematics is complex;
(2) teaching mathematics involves a deep understanding of mathematics –

children’s mathematics and mathematics used in teaching;
(3) mathematics teaching involves a dynamic relationship among teaching,

learning and content; and
(4) inquiry and analysis build greater understanding and the ability to improve

practice.

The first three assumptions focus on mathematics teaching, while the fourth is
about the study of teaching.

(1) Teaching Mathematics is Complex. We hold the belief that teaching mathemat-
ics is complex, demanding work (Jackson, 1968; McDonald, 1992). It involves
a cycle of planning, enacting and reflecting (Shulman, 1987). As illustrated in
the video vignette, teachers confront a host of issues as they attempt to struc-
ture lessons to help their students learn mathematics. Teachers figure out what
tasks to select and how to use them with students, how to structure the time in
class and whether to have students work individually, in whole class or small
group settings. They work out how to manage classroom discourse, how to
assess and report student progress, how to manage behavior, and how to deal
with attendance and a myriad of other “problems in practice” (Lampert, 1985).

(2) Teaching mathematics involves a deep understanding of mathematics –
children’s mathematics and mathematics used in teaching. The mathematics
needed for teaching involves more than knowing the content well. For
example, teachers need to understand: the content and what’s important for
students to understand about that content; the mathematical trajectory of
an idea; likely student conceptions and misconceptions of the content; how
to interpret a variety of approaches and methods students might employ;
and how to map correspondences among those various methods. This is a
different kind of mathematical knowledge (Ball & Bass, 2000) that places
extra mathematical demands on teachers. We believe teachers will be better
equipped to teach mathematics well if they have opportunities to develop this
kind of mathematical knowledge.

(3) Teaching in school and teaching in teacher education involves dynamic
relationships among the teacher, the students and the content. Teaching in
school can be thought of as a set of relationships between teacher and student,
student and content and teacher and content (see Fig. 2).5
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Fig. 2. Source:Adapted from Cohen and Ball (1999).

These dynamic relationships require the teacher to know the content, not just
the specific content of a lesson, but a deeper understanding of where that content
resides in the curriculum, what is important for students to know, and how students
come to learn it. These relationships are influenced by the context. The teacher also
needs to know about her students in particular and student thinking and learning
in general. She needs to know how students learn the content-how she brings the
student and the content together to create a learning environment.

Teaching in teacher education involves a similar set of relationships to teaching
in school except that the teacher is now the teacher educator (or professional
developer), the students are the teachers (pre-service or in-service), and the
content is the mathematics used in teaching (see Fig. 3).

Fig. 3. Source:Adapted from Cohen and Ball (1999).
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Le Fevre (2003) provides an alternative image for thinking about the two
levels of teaching and learning- “a set of nested dolls with each being of a similar
nature, but played out differently in scale and nature at these different levels.” She
provides an example for the distinction between the two – the way one establishes
a culture of inquiry with mathematics students will have both similar components
and be of a different nature to the way one would facilitate this with a group of
teacher participants. Again, the way one would promote a culture of inquiry in
a mathematics classroom would have both connections and differences to the
way one might promote a culture of inquiry in the professional development
setting (Le Fevre, 2003). The nature of the mathematical content and practices
for teaching students would have similarities and differences to the nature of the
mathematical content and practices for teaching teachers.

(4) Inquiry and analysis build greater understanding and the ability to improve
practice. We believe that an inquiry approach to learning is valuable, both
for students in classrooms and teacher participants in professional education
settings. Little (1993) highlights the importance of collective inquiry and
reflection among teachers in her analysis of the characteristics of professional
development programs. She calls for intentional professional education
design that: “engages teachers in the pursuit of genuine questions, problems,
and curiosities, over time, in ways that leave a mark on perspectives, and
practice” (p. 133). In addition, she calls for programs that foster informed
dissent, because she conjectures, it places a premium on the evaluation of
alternatives and the close scrutiny of underlying assumptions, thereby provid-
ing teachers the possibility of going beyond the boundaries of their individual
experience (p. 138).

In order to be able to engage in substantive analysis, we believe that the ability
to perceive subtleties and complexities is a necessary condition. It is essential to
analysis because without the ability to perceive what is important yet sometimes
subtle, analysis is likely to be superficial or lacking in substance. This act of
knowledgeable perception is referred to by Elliott Eisner (1979), as “educational
connoisseurship.” He agues that in order to develop as an educational connoisseur,
one needs “the opportunity to compare and discuss what one sees so that percep-
tions can be refined, to identify events not previously perceived, and to integrate
and appraise what has been seen” (Eisner, 1979). An assumption that guided the
design of the VCMPD curriculum was that substantive analysis of classroom video
grows out of the focused and conscious work of “educational connoisseurs.” As
Mark St. John recently wrote, “just as the great athletes, artists, chefs, and doctors
are practitioners of their craft, they are also students of their craft and become
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“connoisseurs” through expert analysis of others’ work” (St. John, Stokes &
Evans, 2003).

Design Principles

Four overarching principles guide the choice, design and use of the video: (1)
choice of video matters; (2) design and intent matters; (3) content matters; and (4)
facilitation matters.

Principle 1: Choice of Video Matters
As we began our development work in creating video case curriculum, we
originally videotaped classroom lessons focusing on algebraic thinking. We
videotaped many more hours of video than we found to be usable. Our initial work
involved sifting through hour after hour of video searching for potentially useful
video segments. Many hours of individual and collaborative analysis were spent
with the tapes in an effort to determine if these lessons were useable, and if so,
which segments had the most potential, and what teacher learning opportunities
they afforded. From these initial analyses, some underlying premises emerged
that guided our first choices of video segments. These clustered around several
general factors – content, reality, and length of video and led to the design and
pilot of individual videocases with teachers.

Content.In our experience selecting video that is useable has a lot to do with
whether or not the content of the video is mathematically important and whether
or not it provokes alternative interpretations. In order for an in depth analysis and
inquiry to take place, it is our view that the mathematical task posed needs to
be about important mathematical content as well as have enough visible student
thinking to investigate and inquire into. It needs to provide the opportunity for
alternative perspectives and differing points of view in order to sustain provocative
discussions and lively professional debate.

Reality. The video needs to be real enough to teachers as to be believable. We
have found that it is particularly important for the video be un-staged and not
highly polished in order that teachers recognize it as related to their own work. We
found that the most useful video clips were based in situations where there was
some element of confusion (either the students’ or teacher’s) that typically arises
in classrooms. In the case of the growing dots video when Kirk asked James to
come to the board to present his idea, James initially didn’t want to come up to
the front “because he might be wrong.” Teachers resonate with the fact that simply
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deciding to ask a student to come to the board to present an idea does not mean
they will be willing to do it. There are many factors that may influence a student’s
willingness to come to the board such as: age level of students, prior experience
and confidence, willingness to risk public error, classroom norms for the sharing
and discussion of ideas, etc.

Length.We do not use more than six minutes of video before we find it necessary
to pause and give teachers the opportunity to discuss the segment. We have found
that people need to talk about the segment after around six minutes. It appears
as though there is only so much that people can passively observe before they
feel a need to discuss their observations and interpretations. It could be that the
choice of segments – provocative, rich and layered, are a factor in this need to
stop and talk about the video. Or it might be related to what some video-based
professional development designers call “couch potato” syndrome, e.g. the habit
of television viewers to watch a TV screen passively and take in the content in a
linear fashion (St. John, Stokes & Evans, 2003). Sometimes an entire videocase
is designed around a single six-minute clip, while other times two segments form
the basis.

There were challenges in using such a short video segment from a lesson.
People wanted to know what happened before the segment and after it. They
struggled with fitting such a small instance within some kind of whole unit such
as a lesson. In order to situate the short video clip within the lesson from which
it was drawn, we developed a representation of the lesson called a lesson graph –
a compact, proportional and efficient representation of the components and flow
of the lesson (Seago & Mumme, 2002). The lesson graph highlights where the
video segment occurs, allowing participants the opportunity to place it within the
context of the lesson – to see what came before and after the segment (see Fig. 4).

Principle 2: Design and Intent Matters
After piloting the few initial individual video cases based on the useful video
segments we chose related to our general theme of algebraic thinking, we began
the work of putting videocases together into a coherent curriculum. We decided
upon a few videos held together by a focused theme (conceptualizing and
representing linear relationships). We then found ourselves in the position of
needing to videotape more lessons to round out our module of eight-videocase
session that was based upon the more focused theme. This led us to return to
the process of searching, analyzing and choosing video segments. It was in this
iteration of the design process that the “Growing Dots” video clip was chosen.
Once all of the video segments were chosen around the theme of conceptualizing
and representing linear relationships, we found that it was important to carefully
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Fig. 4.

sequence and design for the intended use. This involved determining more specific
learning goals as well as providing a frame for viewing.

Goals. Our choices for video segments were driven by our curricular goals – what
it is that this clip would be used for, how it fit with our learning goals, and how it
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fit with existing segments. It was important for us to think about what we wanted
the focus of the module to be as a whole, how and where a particular video clip fit
within that whole and then design for that use. The materials were developed from
the perspective of creating videocase curriculum for specific, educative purposes
(Lampert & Ball, 1998). This involved establishing a set of elaborated goals for
teacher learning. In designing materials from this perspective we had to consider
what was best suited to a particular video and set of videos as well as take into
account what teachers would likely bring in terms of knowledge and experience.
The design then provides a structure for viewing and discussion based on
these issues.

The module of videocases is designed to focus on the mathematics used in
teaching linear relationships. Our intent was to create opportunities for teachers
to develop an understanding of students’ conceptions of linear relationships as
well as enable them to develop the skills and knowledge involved in preparing
and enacting tasks to enable students to develop conceptual understanding of
linear relationships – conceptualizing and representing slope and y-intercept and
recognizing, distinguishing and relating closed and recursive ways of thinking
and representing linear relationships. Most teachers have not had the opportunity
to learn about the fine grain details involved within multiple representations,
nor have they had the opportunity to study the relationship between recursive
and explicit ways of approaching linear relationships and functions. Yet, it is
this kind of knowledge they must draw on in teaching students because students
naturally observe recursive relationships when searching for patterns. It is for this
reason that we chose to narrow and deepen our focus to allow for a sequenced
set of experiences designed to create opportunities for teachers to bump into
these ideas in multiple and varied ways. The sequence of sessions, each using
video as a centerpiece, were chosen and designed to focus on these goals for
teacher learning.

Framing the viewing of video.We chose to frame the intended use of the videos
with a focus on inquiry vs. exemplar. Video has mostly been used in professional
development to provide models, exemplars, or illustrators of a particular point. The
VCMPD design for the use of video stands in contrast to these purposes. Whereas
exemplars may be helpful in obtaining an “image” of what might be possible, we
are not convinced of their ability to help teachers understand and reason about the
intricacies that underlie “exemplary” practice. Quite often it is either the structural
features that get emulated without understanding the reasoning attached to their
use, or a quest in search of what is not so exemplary about the practice becomes
the focus of attention. Our use of video is designed to engage teachers in the
thinking and reasoning of mathematics teaching. We ask participants to examine
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video from an analytic frame – to consider what one might learn about teaching,
about learning, about students and about mathematics.

There is a conscious design choice to promote a stance of teacher inquiry into
practice in using these materials. The design of these materials is intended to
provide participants opportunities to speculate on, analyze, and discuss students’
expression of their understandings of mathematics, and their own understandings
of mathematics and teaching.

Principle 3: Content Matters
The VCMPD materials are designed with mathematics content at the forefront.
Teachers’ personal mathematical understanding effects the ways they recognize
and respond to students’ mathematical ideas, how they choose and use tasks
and what they focus on when managing classroom discussions. Ma (1999)
has attributed some cross-cultural differences in mathematics instruction to
differences in teachers’ mathematics preparation and understanding. Strong
and coherent mathematical understanding, on the other hand, can help teachers
analyze their students’ work more systematically and see patterns and regularities
in students’ developing thinking (Carpenter et al., 1988; Fenemma et al., 1996;
Franke, Fennema & Carpenter, 1997; Franke & Kazem, 2001). We posit that the
depth and sophistication of teachers’ mathematical understanding will, likewise,
affect the ways they understand and use videos of classroom practice.

In piloting Module 1 we found that teachers initially struggle with recognizing
and conceptualizing recursive approaches. For example, the first and last sessions
of the 8-session module are designed around the video clip we described in
opening the chapter. Let’s return to Danielle and James’ methods (Fig. 5):

Both James and Danielle’s methods are made public and potentially available
for collective use by the whole class when they are asked by Kirk to come to the
board and share their solution and method6 Ball and Bass (2000a). James is using
a recursive, iterative approach to finding the number of dots (noticing that you
add four each time to the previous number of dots) and Danielle appears to be
using an explicit approach, looking at the relationship between the number of dots
and the number of minutes. Each is using the variable “x” to represent something

Fig. 5.
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Fig. 6.

different – James is using x to represent the previous number of dots. Danielle is
using the x to represent number of groups of four, though it is unclear what the
4’s represent in her drawing and which group of fours she is talking about – the
number of dots in each of the four “arms” of the picture or the number of groups of
four dots “out from the center,” or a combination of the two methods (see Fig. 6).

A number of teacher participants were unfamiliar with the thinking involved
within recursive approaches to problems, having previously assumed that such
solutions as James were simply incorrect. As teachers explored the mathematical
logic behind a recursive approach and its relationship to explicit strategies
across several videocase sessions, they developed a deeper understanding of the
distinction between and the relationship amongst recursive and explicit forms
of linear relationships in particular and linear functions in general. Exposing,
then analyzing various methods offers teachers opportunities to develop new
knowledge about mathematics teaching. What, if anything might a teacher do
to help students reconcile these two approaches? When, how and why do they
consider the relative merits of either method? Taking it beyond these specific
cases, what are the different ways to consider a function, when is a recursive
approach advantageous and when might an explicit formula be more efficient?

Principle 4: Facilitation Matters
The structure and design of the materials, as well as the goals for teacher learning,
carry important implications for the design of materials for facilitators. Given
the set of challenging goals for teacher learning, the design for facilitation is
based on a set of hypotheses as to what will enable effective use of learning
materials for teachers. These materials are predicated on the belief that teachers
need opportunities to work together in settings to socially construct and reconstruct
their understandings of teaching and learning of mathematics. Just as the teacher
in the classroom pays attention to students’ learning, these materials require a
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facilitator paying attention to teachers’ learning- they must know the materials,
their intent and design, and take charge of structuring the learning experience
for others. Establishing a community of learners in this process, where inquiry is
valued, presents challenges. The facilitator must learn about her participants and
honor what they bring to each experience. Establishing new norms for discourse
often requires that the facilitator identify and teach the specific practices needed
to engage in discussion (e.g. teaching people how to communicate their ideas so
others have access to them; creating expectations and patterns of people attending
to, interpreting, responding to, evaluating, and using other people’s ideas; teaching
people to work with one another’s ideas in ways that are both mathematically
fruitful and personally considerate) (Mumme & Seago, 2002).

In the piloting of these materials, evaluators have observed that facilitators are
struggling with the interactive work around the video discussion. This is new and
different work – different from what most facilitators have either experienced or
lead. Facilitators are able to elicit ideas from teachers, but often find it difficult
to mine these ideas. Teachers are not used to being asked to provide evidence for
their claims or the reasoning that supports them. These discussions require that a
facilitator use what teachers say to push the discussion to deeper levels. How does
one prepare for leading a discussion that builds off of what teachers offer? This de-
mands a higher level of understanding of the purposes and intents of the materials,
what are possible and where a thread might lead. Evaluators also note the tendency
for discussion to wheel through the facilitator rather than back-and-forth amongst
members of the group. Figuring out how to prompt deep and considered discussion,
while at the same time trying to pull back to get the group to interact, is perplexing
at best. This isn’t to suggest that worthwhile discussions are not happening, but
that this kind of discourse is challenging facilitators’ skills and abilities.

WHAT TEACHERS MIGHT LEARN FROM
THESE VIDEOCASES

As with any curriculum, how it is used influences the learning opportunities that it
affords. In the piloting and field-testing the first module, three hypotheses emerged.
It was found that videocase curriculum can afford teachers the opportunity to
develop: (1) a more complex view of teaching; (2) new norms of professional
discourse; and (3) mathematical knowledge needed for teaching.

Videocase curriculum can afford the opportunity for teachers to develop a more
complex view of teaching. Some argue that video is too cluttered for teachers to
focus on anything in particular. We do agree that the medium opens the door for
many avenues of investigation. Just as in teaching, there are many simultaneous
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things to attend to. Yet, it is this “clutter” that may afford opportunities to study
the complexities in teaching. Real teaching is messy and complex. Video cases
may provide unique opportunities for teachers to gain experience with extracting
the relevant data from a rather “messy” authentic classroom environment – to
hone in on particular aspects of teaching, while recognizing the simultaneous and
fast-paced elements of practice.

Yet we have found that howone uses the video makes a difference in teachers’
ability to focus on particular aspects of teaching. The process of identifying and
extracting key information from classroom video parallels what is demanded in
teaching. Moment-by-moment teachers are required to recognize and consider real
data while immersed in the act of teaching within cluttered and distracting environ-
ments. Engaging teachers in this process with video provides a mediated experience
simulating what is demanded of them in real time analysis in their classroom.

At first, many teachers have a tendency to view a classroom video definitively,
in a simplistic and dichotomous way – as right or wrong; good or bad; teaching
or learning. This could be based in a simplified view of teaching – a perspective
that appears to be promoted within the U.S. educational culture (Bruner, 1996;
Gallimore, 1996; Stigler & Heibert, 1999). In using our work to illuminate this
point, when teachers view the Growing Dots video segment, they often make
quick and definitive claims, usually centered in one element of instruction. These
claims can be centered around such things as: the mathematical potential of
the problem or particular moments; what Danielle understands or the kind of
student James is; or what the teacher didn’t do and should have done in particular
moments. For example, often claims are made that Kirk (the teacher) did not
value James’ method as highly as Danielle’s. This provides the opportunity to ask:
What could be a mathematical or pedagogical reason for probing James’ method
at this time in this situation? What reasoning or logic might have led Kirk to use or
highlight Danielle’s method? How could his own mathematical experiences have
led him to this decision? For what mathematical, pedagogical or social reason
might one highlight James’ method and what are the predicted implications?

Creating effective learning opportunities using video raised several design chal-
lenges for us. We found ourselves faced with many questions such as: from among
the many potential learning opportunities, which have the most likelihood of
developing more complex views of teaching and offer opportunities to identify and
extract key ideas? Which one(s) are the most fruitful to pursue and which will lead
to developing a repertoire of strategies teachers might employ when confronted
with this situation in their own classroom? What tools can help teachers extract the
relevant data? How does the design and use address the tension between promoting
views of teaching as complex yet doable? In dealing with these questions we
developed a few rules of thumb as we designed our materials. One premise that
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helped keep us focused while swimming in a plethora of ideas was to keep our eye
on the fewlearning goals we had decided upon. It helped us to keep in mind that by
notchoosing a particular goal it did not mean that it wasn’t important. We decided
to focus on a small set of goals to work on in a deep, detailed and connected
way – we simply could not take on all of the important learning opportunities. In
designing opportunities for teachers to develop a more complex, yet doable view
of teaching another premise for our work emerged – keep the complexity in man-
ageable chunks (small segments of video), use tools such as the lesson graph and
transcript to keep track of the interactions and design prompts and probes to help
hone in on the key ideas. These premises helped to keep our design work focused.
In piloting, we found that teachers over time were able to gain in their ability to
extract detailed and substantive data from the messy and complex video segments.

Videocase curriculum can afford the opportunity for teachers to develop new
norms of professional discourse. Many teachers value professional development
experiences that provide opportunities for them to share ideas with one another.
Unstructured, this can result in an unfocused “share and tell” format lacking
substance. Politeness and agreement is the norm – disagreement7 is uncomfortable
and often avoided at all costs (Lortie, 1975). When differences in teaching do
surface, they are often dismissed by teachers, with claims that: “everyone needs
to teach according to her own style” or “that works for him.” Ways to critically
analyze these differences in a respectful way and to value alternative perspectives
and rationale is not something that has been developed or worked on typically
in teacher education. Backing up claims and counter-claims with evidence and
reasoning is not the norm of current professional discourse. The language that is
used to talk about teaching is often overly general and lacks precision. Even where
language exists, the language we use may mean different things to different people.

We have found that videocase discussions can be designed and orchestrated
to involve productive disagreements, arguments and counter-arguments, posing,
encouraging and exploring alternative claims or conjectures with specific evidence
from the video (using the transcript, time code and lesson graph as referent) and
the rationale for connecting claims and evidence, as well as sizing up a situation
from moment to moment.

Through our design and piloting process, we have learned that analysis of
videos can be designed to provide the opportunity to develop a more concrete and
precise language of practice. Elements of practice can be identified, characterized
and articulated in order to engage in a discourse in which participants have an
opportunity to learn what people mean by the words they use about a common
referent (the video). For example, in using the “Growing Dots” video, teachers
encounter the need to clarify what they mean by using such phrases as: Kirk’s
classroom culture, classroom discourse, teacher-directed, problem solvingand
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student centered. These phrases used in conjunction with specific examples within
the video, allows for others to see the meanings of the terms they are using.
Participants develop the need for a language to describe things that capture specific
elements of the practice of teaching they are talking about. Phrases are sometimes
created to communicate with each other more precisely about teaching such as:
juncture in the lesson, teacher move, tempo of a lesson, moment of decision, or
taking up on/ not taking up on a student response. Over time, the descriptive
language becomes less mechanical, more incisive, and increasingly precise as
teachers try to get at the essence of what is occurring in the video segments.

Videocase curriculum can afford the opportunity for teachers to develop the
kind of mathematical knowledge they need in teaching. There has been a long
history in professional development focusing on content to increase teachers’
mathematical knowledge. Our experiences concur with Ball and Bass in that
teachers learn useablecontent knowledge8 if their learning opportunities are based
inside teaching practice (Ball D. L. & Bass H., 2000b). For example, from inside
the actual practice of teaching in situations such as: interpreting the mathematical
logic of students thinking; analyzing the mathematical territory of a problem;
forecasting multiple student approaches and possible conceptual misconceptions;
or designing probes to elicit student mathematical understandings, can provide
opportunities to learn mathematics. The mathematical work is situated inside
what teachers’ do in classrooms, and highlights the interactive and messy work of
teaching practice that involves the dynamic relationship among the mathematics,
the students and the teacher. It can grow outward to bigger mathematical ideas,
e.g. learning about functions in general.

In order to analyze student thinking, teaching decisions, the content of the
lesson and the relationships amongst them, it has been our experience that for
the most part participants need to engage in the mathematics of the lesson they
will be viewing. A deep level of analysis requires that participants understand
the task and the mathematics entailed in that task. Participants can engage in
part of what we categorize as “the preparation work of teaching” by exploring
the methods students typically use to solve the problem and predicting possible
student misconceptions. Prior to viewing and discussing the Growing Dots video,
participants can solve the problem for themselves, think of ways that students
may approach the problem and forecast possible misconceptions. A whole group
discussion is facilitated to highlight, represent, name and categorize various
methods for solving the dots problem. This experience provides opportunities for
participants to open their eyes to see more than they might ordinarily see, to attend
to the viewing with new tools for analyzing mathematics teaching and learning
previously not available to them. For some this means that they recognize James’
method as recursive and Danielle’s method as a closed form. Some may become
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interested in how the student’s verbal descriptions map or don’t map to their rep-
resentations and pursue possible strategies for enabling students to represent and
communicate their mathematical ideas and logic. Others may wonder why the two
methods aren’t reconciled in this segment – why didn’t Kirk clear things up? They
search for possible reasons in relation to potential mathematical goals or teacher
reasoning. They become more curious about the mathematics entangled within the
teaching, analyze and interpret it as it unfolds and pursue mathematics beyond the
teaching episode.

While videocase participants can do mathematics in preparation to view a video,
more in-depth mathematical work can also happen inside the analysis of video.
For example, videocase experiences can provide participants the opportunity to
“get into” the possible mathematical thinking of the teacher and students, pushing
the investigation of the mathematics from several different perspectives, and the
mathematics they are discussing is mathematics used in teaching. In the Growing
Dots 1 video we see an opportunity to consider multiple solution paths and the
opportunity to reconcile them.

The use of multiple and varied video segments, assembled in a module and
held together by a focused mathematics teaching theme, provide opportunities
for investigation of specific ideas. These ideas can be investigated as they emerge
across different grade levels, tasks, teaching strategies and structures, providing
opportunities for teachers to extract and generalize some big ideas of practice.
For example, teachers cross-analyze the high school algebra Growing Dots video
from session 1 of the module and a third-grade video in session 2 in which the
teacher poses the task:

Find the number of faces [individual cube faces] that result when linking a series of cubes
together in a straight line (see Fig. 7)

Mathematically, these tasks are similar – examining the relationships among
geometric models, data tables, and symbolic representations of closed and
recursive generalizations. Interestingly, the same slope emerges in both situations
providing an opportunity to explore what the growth of four represents within each
context. What about these two situations is similar? The cubes problem results
in the function y = 4x + 2, whereas the dots problem results in y = 4x + 1.
This can be used to study visually what the constant terms, 2 and 1, represent
and how they differ across the contexts. When asked, how might you model the

Fig. 7.
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Fig. 8.

function y = 4x + 2 with the dots problem? Teachers have come up with a visual
representation of two dots in the center to show a constant of 2 rather than 1 (Fig. 8).

When asked how James might solve the cube problem using his approach to the
dot problem, teachers have the opportunity to explore the net gain of four faces
each time a new cube is added (+5−1), thereby bumping up against a slightly
different version of a recursive approach within a new situation. This provides an
opportunity to consider reconciling solution methods (Ball & Bass, 2000) across
two lessons and situations. It also allows for an examination of the relationship
between recursive and closed forms. Needless to say teachers engaged in this
discussion have the opportunity to deepen their understanding of mathematics –
the kind of mathematics they use in teaching.

CHALLENGES IN DEVELOPING AND USING
VIDEOCASES IN TEACHER EDUCATION

There were many challenges in developing and using the VCMPD video-based
curriculum. Besides the difficulties involved in designing coherent professional
development materials for teacher education, we faced several challenges: ethical
issues, researching teacher learning, and the use of technology.

The Ethical Challenges in Using Videos of Classroom Practice

There are ethical issues this medium presents for the teachers and students that
are the portrayed in the videos. It takes courage for teachers to put themselves
out there as subjects of analysis, and this is no easy task. We have a great deal
of respect for Kirk and the other teachers within our video-based materials that
have allowed us to utilize their practice in the study and improvement of teaching.
We resist placing teacher in positions of public ridicule, yet images of practice
are needed to study and analyze to improve teaching. There are important issues
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to be considered when holding a teacher’s classroom up for investigation in
this manner. We worry that it is becoming the “in thing” to capture video of
classrooms. We have concerns that there are those who will rush to use videos of
classrooms without careful consideration for what it might mean to the teacher,
the students, and the future willingness of teachers to open their classrooms
for learning.

The issue of teacher-bashing often emerges when using classroom-based video
with teachers. There seems to be a tendency to judge the teacher and often these
are cast in terms of judgmental statements, e.g. “He should have told James the
right answer!” or “She was unfair to that student!” They often struggle with
finding the words or language to critically analyze teaching in a respectful way.
It was helpful to draw on the ways in which teachers have learned to analyze
and talk about student work. Recent professional development practices have
promoted norms for respectfully analyzing and discussing student work. A similar
practice of respectful analysis of teacher work has been absent from professional
development. This demands new norms for professional discourse. Helping
teachers learn to think and talk critically about teachingrather than teacherstakes
time, patience and a more precise language. It requires purposeful attention to
shifting the professional discourse from conclusive, simplistic statements to a
discussion based in alternative plausible claims backed up with rationale.

There is a flip side to the issue of “teacher-bashing.” If all one does is
compliment the teacher, progress is impeded. Exploring issues around teaching
are considered by some teachers as being critical of the teacher. Some teachers
seem to be uncomfortable with anything that sounds like criticism of teachers and
don’t want to participate in sessions in which conversation sounds at all critical.
It was helpful to make explicit that the point is not to determine reality (what this
teacher always does), and then judge it as right or wrong. This is not possible even
if we wanted to, since the data set constitutes too small a sample (3–8 minutes
of video) to make a generalized evaluation. Rather, it was explicitly stated that
the purpose is to investigate ideas about mathematics, and mathematics teaching,
searching for possible logic or reasoning. Using short segments is helpful in
preventing attempts to reach a definitive conclusion about the teacher – who
would want five minutes of their teaching to represent them as a teacher?

Indeed there is a delicate balance – respecting the teacher, while deeply inves-
tigating and critically analyzing issues in teaching. This is further complicated
by the fact that many confuse video as “reflecting reality” and therefore useful in
making objective conclusive judgments. How the video is framed, what segments
are selected for viewing, where the camera chooses to focus, what participants
bring to the experience, and what supporting materials are provided all impact
that “reality.”
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Researching Teacher Learning

The relationship between the characteristics of the medium, its use and the teacher
learning needs to be researched prior to making claims about their affects (Wison
& Berne, 1999). While a few have attempted to measure teacher learning from
professional development experiences (Barnett & Tyson, 1993; Franke, Carpenter
et al., 2000; Fenemma, 1992; Schifter, 1998), better measures of what teachers
learn (including what they use) are needed. We took seriously the challenge of
researching what teachers were learning from their experiences with the VCMPD
video-based curriculum. It presented a serious challenge to simultaneously develop
materials and research what teachers learned from them. The choice was made to
study the pilots of the developers and the small set of highly supported pilot sites
as opposed to a larger set of field test sites that had little interaction with the
developers. The reasoning for this decision was based on the fact that in order
to truly assess the impact of these materials, the assessment needed to take place
where the materials were being used as intended. In other words, when used as the
design intended, do these materials have an impact on teacher learning?

The first module, Teaching Mathematics: Conceptualizing and Representing
Linear Relationships, was piloted in five different sites in the country. As this is
written, data analysis is underway, so only preliminary findings can be reported.
Three different evaluation efforts assessed various aspects of this work. Two efforts
were aimed at assessing teacher learning from these materials and one examined
facilitation. Heather Hill and Rachel Collopy are examining what teachers learn
from these materials. They have developed an external assessment that attempts to
measure growth in teachers’ content knowledge and pedagogical content knowl-
edge using pre and post measures. The instrument Hill and Collopy have developed
is based on her work on the “Study of Instructional Improvement” and “Developing
Knowledge for Teaching Mathematics, “ studying the professional development
institutes supported by the University of California, Office of the President (Hill
& Collopy, 2002).

Horizon Research, under the guidance of Iris Weiss and Dan Heck, has devel-
oped an embedded assessment to measure the impact of the program on teachers’
content knowledge and pedagogical content knowledge. Embedded means that
the instruments are connected to the actual work teachers do within sessions.
The embedded assessment instrument asks them to solve the mathematics task,
reflect on their own approaches to solving the task, and predict approaches
students might use to solve it. Near the end of the module they are asked to do
a similar process with another mathematics task. There is also a pre and post
video analysis task. The embedded assessment instruments used with teacher
participants within the module permit pre-post comparisons for analysis of impact
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on teacher learning of content knowledge and pedagogical content knowledge
in relationship to the goals of the module. In addition, a comparison group of
similar teachers will respond to the same tasks, which will support treatment
group-control group comparisons. While these measures are less intrusive to the
professional development experience, there are many challenges in using these
type of open instruments to make reliable and valid claims about teacher learning.

Inverness Research and Associates conducted a study of the use of the VCMPD
materials in five pilot settings located across the country – how did facilitators
use these materials, what supports did they need and what did teachers seem
to be making of their experiences with them? They identified the benefits and
challenges of using the materials and the supports required by facilitators to use
these materials effectively. To gather data they used multiple interviews with
facilitators, interviews with session participants, and observation of different
sessions at each of the pilot sites. Inverness Research found that overall the
materials were feasible for use by local facilitators in real settings and that every
facilitator judged the materials to be of high quality, thoughtfully designed and
coherent. Facilitator training was found to be critical to the level of success of
the professional development in these pilot settings, and yet the importance and
difficulty of “mining the video” surfaced repeatedly (Tambe, St. John et al., 2002).

This module has been piloted with a variety of teacher groups, but for the most
part teacher groups have tended to be those who have some experience with pro-
fessional development and have chosen to participate. Universally these teachers
perceive the materials as having relevance and significance to their teaching. They
appear to value their experiences in each session. The attrition rate is low. As
developers, we observed growth in teacher content knowledge (knowledge of the
mathematics used in teaching). One example can be cited from a group of pilot
teachers. In the first session they couldn’t see or identify a student’s recursive
thinking. By the last session, they clearly identified recursive thinking and had
ways discuss how they might build on the student’s ideas to help him and the whole
class see the connections between recursive and closed form (explicit) methods.

A pilot facilitator reported that one of his participants started to realize for the
first time that not everyone thinks like him. Another facilitator told us that one
teacher told her the “this was the best class I’ve ever taken” and another teacher
complained that she was losing sleep – the sessions were really making her think
about her teaching. Other pilot facilitators have said that the comparative-analysis
of the various elements of the module such as: video segments, mathematical
tasks, teacher decisions and student thinking, have created the most powerful
learning opportunities for their teachers.

There have been varying reactions to the use of a curriculum for professional
development. Twenty-four hours of a sequenced set of experiences appears
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daunting to many. For example, only half of those attending the facilitator institute
could see ways to utilize the entire module in their work. All indicated that they
thought the materials valuable and would want to use them in their work. Some
have incorporated one or more sessions into their professional development work.
It has been challenging to create facilitation materials that reflect the scaffolding
learning opportunities for teachers while respecting the fact that professional
developers are often overburdened.

The five pilot sites appeared to use the module as designed, in each case
making minor adaptations to fit their specific contexts. Some combined two
three-hour sessions into one full day and in one situation they reduced the number
of sessions from eight to six. They reported seeing the value of the connected
set of experiences. One facilitator noted the importance of re-posting chart
paper records from previous sessions and how this allowed participants to make
important mathematical connections across sessions.

Technology Use Challenges

Whereas the technology offers tremendous advantages, it has presented serious
challenges to facilitators. The materials make use of digital video embedded in
a software program (developed by LessonLab, Inc.) that provides for computer-
based use. A video projector attached to the computer allows for simultaneous
viewing in group settings. Participants also can take CDs home for additional work.
Some of the challenges were the result of the LessonLab software, which was in its
development stage and was undergoing refinement to eliminate bugs and improve
its accessibility and ease of use. Facilitators spent large portions of their planning
time preparing the technology. Projecting video from a laptop computer has not
been easy or seamless. There have been numerous problems with being able to
hear the audio and the video compression, in some cases, makes the video difficult
to see. The district provided one facilitator a different laptop each time she did a
session, making it time consuming to each time have to check whether the right
software and extensions were installed. A number of the facilitators reported they
have had their computer crashed and many asked for VHS tape back-ups. Whereas
the software is cross-platform, MacIntosh users cannot project full screen video
images for presentation purposes at this point. All of these problems are solvable,
but point to the fact that computer-based technology is foreign to many facilitators,
a fact of which we were aware, but for which they need adequate support.

Evaluators have observed that the use of technology has typically been linear
in nature. Facilitators have not take full advantage of the ability to access specific
points in the lesson to view again. One advantage of video is its ability to be
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viewed multiple times, but this option has been used little in sessions. Evaluators
have postulated two reasons: lack of time and facilitators not knowing how to
really “mine the video.” On the other hand, one facilitator told us how teachers
are beginning to ask to see it again.

CONCLUSION

We have found that video and surrounding curricula can be a useful tool for teacher
learning within mathematics professional education. The use of video presents
opportunities for increasing our understandings about teaching and teacher
learning, however, there are also some potential challenges. Video runs the risk
of being the latest fad where everyone jumps on the bandwagon – creating videos
without regard to how they are designed and used. The medium itself is but a tool
and how it is used will determine what can be learned. Blanket statements might
be made about the value of using video (or the non-value in using video) in general
without regard for the specific nature of the video or its intended use with teachers.

As Wilson and Berne reported in 1999 in their review of research, the field
needs much more research on professional development before any claims can
be made of effectiveness. As practitioners searching out a research base for our
design decisions, we were surprised at how little research exists in regards to
teacher learning and professional development opportunities. We wonder why.
Our project was funded as a materials development project, yet in our work we
found ourselves continually facing such questions as: what do teachers learn from
professional development in general? What does video afford that other types of
medium do not? What is video not especially useful for? What kinds of video are
most useful? What is the relationship to what is being used and how it is being
used? And, for all questions, under what conditions do these apply or not apply and
in what way?We wonder if these questions might be potential seeds for research.

We especially care about the issue of use in practice – usable knowledge that
can improve teaching practice. The purpose of professional development (and
teacher education) is to improve teaching practice so that students have increased
opportunities to learn. Does this medium have the promise of being used to
make a difference in what teachers learn and actually take into their teaching
of mathematics? If so, under what circumstances might this happen and in what
way?We believe that it has the potential, however there are challenges in finding
tools that can be effectively used to gather data and research about what teachers
take and use from professional development using video or any other tool.

We have learned a lot about what it takes to create and design worthwhile
learning opportunities for teachers. We hope that the materials we produce will
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enhance teachers’ learning opportunities. Through our pilot evaluation process,
we hope to better understand what and how teachers can potentially learn from
these materials and what it will take for this to become an effective object of
inquiry for mathematics teaching and learning.

NOTES

1. Supported through funding from the National Science Foundation (ESI No. 9731339);
Host Institutions: San Diego State University Foundation, West Ed.

2. The “lesson graph” was originally developed by Nanette Seago to show graphical
representations of the various “cultural scripts” that Stigler and Heibert (The Teaching
Gap) found in the TIMSS Videotape Study of US, German, and Japanese Teaching. She
has further developed it in a more detailed version for use with videocases.

3. For more information about the software used, contact Lesson Lab, Inc. at
http://www.lessonlab.com or 3300 Ocean Park Blvd., Santa Monica, CA 90405,
310.664.2300

4. These discussions can, however be useful in learning about what teachers attend to
when viewing video.

5. These ideas were influenced by the work of Ball and Cohen (2000).
6. For more about the construction of public knowledge in a classroom, see Ball and Bass

(2000) Making Believe: The collective construction of public mathematical knowledge in
the elementary classroom.

7. Lortie (1975) talks about sentiments and personal preferences of teachers in
Schoolteacher: A Sociological Study, University of Chicago Press, Chicago and London.

8. The ideas here have been influenced by our work throughout the VCMPD project
with Deborah Ball, Hyman Bass, Mark Hoover and the other members of the Mathematics
Teaching and Learning to Teach group at the University of Michigan.
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11. DISCUSSION

Jere Brophy

Reflection on the contributions to this volume underscores several of the same
conclusions reached by previous scholars who have surveyed the state of the art of
using video in teacher education, especially conclusions regarding fundamentals.
One basic idea endorsed by all of the contributors is that video in its various forms
is a technology for delivering content, not a body of content in itself. Consequently,
attempts to determine when and how video might be used productively, as well
as what kinds of content it might be used to convey, need to be considered with
reference to a teacher education program’s major purposes and goals. Video
components of teacher education programs are in fact curriculum components
and need to be considered as such.

Although anything that can be printed or illustrated in a textbook can be shown
in a video, teacher educators are drawn to video because its affordances make
it uniquely valuable for conveying the complexity and subtlety of classroom
teaching as it occurs in real time, with a richness and immediacy that written
descriptions or transcripts cannot match. Video of sufficient clarity (including
audio clarity) allows viewers to observe classroom processes as they unfold,
almost as if they were physically present in the class. It is true that their purview
is restricted to what the cameras originally recorded and the video developer
selected and edited for inclusion in the final version, but this is also true for
readers of edited transcripts. Similar parallels apply concerning the degree to
which the video developer or text author includes information about the teacher,
the students, the curriculum in general and the lesson plan in particular, the social
and economic characteristics of the students’ families, and so on. Thus, although
classroom videos can be taken as texts and deconstructed as such, in this regard
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Advances in Research on Teaching, Volume 10, 287–304
Copyright © 2004 by Elsevier Ltd.
All rights of reproduction in any form reserved
ISSN: 1479-3687/doi:10.1016/S1479-3687(03)10011-9

287



288 JERE BROPHY

they are no different from any other form of content input that might be used by
teacher educators.

Another fundamental idea further underscored by the contributors to this
volume is that, as components in a teacher education curriculum, videos need
to be selected or developed with particular curricular goals (intended learning
outcomes) in mind, and learners’ use of the videos needs to be scaffolded
accordingly. Thus, videos used in teacher education ordinarily would come
packaged with information about the aspects of teaching and learning that they
were developed to illustrate or provoke discussion about; information about the
teacher, the students, the curriculum, and the social context; samples of student
work; a suggested sequence of activities that might occur prior and subsequent to
viewing; a viewing guide emphasizing things to note while viewing; questions to
address in discussion; and suggested follow-up activities.

The nature of the program within which the video component is embedded will
depend on the program’s goals, which in turn will vary with the characteristics of
the people for whom it is intended. Programs intended to orient novices to particu-
lar teaching models or to help struggling teachers improve will tend to emphasize
videos showing best practice (or in some cases, successive approximations of
best practice), with supporting materials emphasizing fundamental concepts and
implementation guidelines. In contrast, programs intended to stimulate further
professional development in already well-functioning experienced teachers might
feature videos that highlight instructional dilemmas or situations that call for
professional decision making in the moment, with supporting materials designed
to stimulate analysis, discussion, reflection, and refinement of the viewers’ own
professional knowledge and thinking.

Variations in the types and uses of video in teacher education programs tend
to occur because of differences in these and other aspects of the programs’
target learners and intended goals, rather than because of disagreements between
program developers concerning the value of a particular type or use of video in
supporting learner progress toward particular goals. Consequently, although the
length, content, and uses of video described by the contributors to this volume
varied considerably, these differences mostly reflected contrasting program goals
rather than disagreements about what or how video should be used. Different
types and uses of video offer different trade-offs with respect to different
instructional goals.

This conclusion seems to apply even to disagreements on two issues that were
noted by Sherin in her overview of previous work and can be seen in comparing
the chapters in this volume: the degree of technical quality of video (including
audio) that is required, and the relative value of viewing one’s own vs. others’
teaching. These issues can only be addressed with reference to the target learners
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and intended goals of the program. For teacher educators such as Hess, who
uses videos to convey the essentials of various forms of class discussion in social
studies, videos of sufficient quality might be developed using a single camera and
only one or just a few microphones. The most common types of discussion occur
in the whole-class format and consist of verbal interchanges occurring within
this public setting, without display of writing or other artifacts or dispersal of
students into pairs or small groups. In these situations the audio component is
crucial but the video component makes only a minor contribution, primarily by
showing the physical arrangement of the participants. Other teacher educators,
including several contributors to this volume, need to include clear images of
things that may be held up for display or written on the board or elsewhere by the
teacher or students in the whole-class setting, as well as (to the extent possible)
capture the verbal interchanges and generation of products that occur during
pair or small-group activities. This requires multiple cameras, more and better
microphones, and preplanned camera direction and sound mixing.

The general conclusion seems to be that whatever is necessary to capture the
aspects of classroom teaching and learning that the video is intended to convey
will need to be done, but professional touches that go beyond this critical mass are
likely to add little or nothing to the value of the video for supporting the teacher
educator’s purposes. Assuming sufficient clarity to enable viewers to see and hear
what they need to see and hear without difficulty, their reactions to classroom
videos typically depend less on the artistic touches and “professional” quality of
the video than on the degree to which the teaching strikes them as realistic and rel-
evant to their agendas. Ideal videos show teachers with whom viewers can identify
implementing a curriculum similar to the one they use or will use, in a classroom
similar in appearance and student composition to the classroom in which they
teach or will teach.

For inservice teachers, as well as for preservice teachers who have begun
student teaching, video-based professional development experiences can begin
to include observing one’s own teaching, not just that of others. This creates
exciting possibilities but also carries the potential for anxiety and defensiveness
in the taped teacher (even if viewing alone or only with a supportive super-
visor), as well as distorted group dynamics and inhibitions on spontaneity of
discussion when that teacher is included in a group viewing the tape. Conse-
quently, some authors prefer to avoid group viewing of videos that show one
or more of the group members in action. Others argue that this situation is
acceptable or even desirable, so long as mutual trust and learning community
norms have been established among the participants. Good and Brophy (2003)
provide suggestions for accomplishing this, as do several contributors to this
volume.
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Teacher educators intending to expose learners to particular teaching moves or
to incidents calling for professional decision making tend to use brief clips, often
from many different teachers. Other teacher educators, especially those whose
goals include not only construction of new understandings and acquisition of new
skills but also socialization of professional attitudes and beliefs, often show more
extensive clips of the same teachers, sometimes followed across an entire term or
school year. I noted at least three foci for these socialization efforts.

The first was the viewers’ perceptions of their current or future efficacy as
teachers. Some authors made a point of following the same teachers over a
considerable time period (or alternatively, showing different teachers at different
stages of experience) to help viewers realize that the level of expertise represented
by best practice takes time to develop, and even though they are not at this level
now, they can expect to attain it eventually if they continue to apply themselves.
A second, and related, socialization focus involves developing attitudes and
dispositions needed to become a reflective practitioner. Some authors made sure
that the original videos, intercut annotations, or supportive materials consistently
depicted the featured teachers as carefully planning and subsequently reflecting
on their teaching, adjusting their plans for the future, looking for feedback, trying
out new techniques, and so on. A third socialization goal evident in some chapters
was imparting attitudes, beliefs, and dispositions associated with the philosophy
underlying the authors’ approach to curriculum and instruction.

The authors varied considerably in the degree to which they reported attempts
to conduct research on usage patterns or evaluation of effectiveness of the video
components of their curricula. Those who assessed viewers’ perceptions of
the value of these components or the components’ effectiveness in developing
target attitudes and understandings reported generally positive findings. Learners
valued the video components (although they sometimes had minor suggestions
for improving them or the way they were used) and they usually acquired the
major understandings that the program developers were seeking to impart.
Disappointing results appeared most commonly when viewers’ self-regulated
usage patterns were compared with the usage patterns intended by the program
developers. When developers attempted to get viewers (especially novices)
to engage in self-regulated inquiry into their own self-generated questions,
they typically found that the viewers’ experiences with the videos needed to
be structured and scaffolded to support their attainment of intended learning
outcomes.

Although many of the contributors included assessment of program effects
on learners’ attitudes, beliefs, and acquisition of understandings, none reported
attempts to assess effects on their teaching performance (e.g. fidelity of im-
plementation of particular curricula, success in supporting their own students’
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learning). It appears that few if any teacher educators have assessed performance
outcomes of video components since the early days of microteaching.

Only a few authors touched on ethical issues, notably the advisability of editing
out potentially embarrassing material (e.g. a child crying), briefing participants on
confidentiality issues, and protecting access to websites using passwords. Ethical
and legal issues in developing and using video in teacher education need attention,
particularly in these days of institutional review boards and frequent litigation.

Looking across time at applications of video to teacher education, one can
see evolution in the nature of the equipment problems and technical constraints
mentioned by various authors. For example, early adopters of film and videotape
complained about the inconvenience and time delays involved if they wanted to
show (or replay) only a particular portion of a film or tape. This is no longer a se-
rious problem for contemporary users of video clips catalogued for instant access
via hyperlinks. Currently, the teacher educators most concerned about equipment
and technical problems are those whose programs require accessing video via
the internet, because the current state of the art limits the length, size, and clarity
of web-accessed video clips. These program developers have been inventive in
devising ways to optimize the quality and accessibility of their video compo-
nents given current technology, but they are hopeful that future technological
developments will enhance what is possible and reduce their need to compensate
for technological constraints.

CONTRIBUTIONS TO THE WISDOM OF PRACTICE

My original intention in writing this discussion chapter was to conduct a fine-
grained comparison and contrast of what the contributors had to say about several
aspects of making and using video in teacher education. However, my initial
notes indicated that I would have nothing different and not much more to say
than Ladewski (1996) already said in her comparison of four video-based teacher
education programs. Furthermore, continued study of the chapters underscored
the fact that seeming disagreements were mostly reflections of differences in the
authors’ target learners and program goals, not actual disagreements about what
or how video should be used.

Consequently, I will conclude the volume by looking across the contributors’
chapters to synthesize the cumulative wisdom they have to offer on making and
using video in teacher education. Specifically, my synthesis will attend to four
issues: making the video, incorporating it within the larger teacher education or
professional development program, the affordances that video offers to teacher
educators, and the constraints or qualifications that need to be kept in mind.
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MAKING VIDEO FOR USE IN TEACHER EDUCATION
AND PROFESSIONAL DEVELOPMENT

Teacher educators are likely to use video most effectively if they use it for purposes
that exploit this technology’s unique affordances and tailor both the video itself
and the activities in which it is embedded to the program’s target learners and goals.
They may be able to find existing videos that are well suited to their purposes, but
pending massive proliferation of video libraries, they are likely to have to develop
at least some of the videos themselves. In a few cases, this might be accomplished
simply by activating a stationary camera and one or just a few microphones and
then selecting excerpts from the resulting tape; most of the time, however, it will
require careful planning and coordination with both the teacher and whoever
is involved in accomplishing the onsite taping, followed by editing that might
include not merely selecting from the raw footage but intercutting annotations,
graphics, or other supplements. All of this would be done with an eye toward
creating videos to accomplish the intended purposes with the target learners.

Ideally, the classroom activities to be recorded would unfold naturally, in the
sense that they would show basic components of the regular curriculum being
implemented in the usual ways with the usual students, materials, etc. In contrast
to television and film production, there would be no interruptions for retakes
or scene direction. In effect, the camera(s) and microphone(s) would play roles
similar to those of classroom visitors who observe unfolding events but do not
participate in them.

To carry the analogy further, classroom observers do not see, much less remem-
ber, everything that occurs in the classroom when they are present. Their access
to ongoing events is affected by their placement in the room, and their distribution
of attention depends on their reasons for visiting. If they have come simply to
observe, without intending or being asked to focus on anything in particular, their
attention is likely to be drawn to whatever is most salient and interesting to them at
the time (usually the activities of the teacher and the behaviors of salient students,
especially off-task behaviors). In contrast, observers who visit the classroom to
accomplish a particular agenda (e.g. note the teacher’s implementation of a partic-
ular instructional technique, record the comments and questions that the students
make about the topic) will focus their attention on classroom events relevant to
that agenda. This may require repositioning themselves one or more times in
order to be able to see and hear what they need to see and hear. People making
videos for use in teacher education need to act like the latter type of classroom
observer, making sure that the cameras and microphones record those classroom
events that are of greatest relevance to the videos’ intended uses as teacher
education tools.
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Accomplishing this may require considerable advance preparation. The
necessary permissions must be obtained and seating patterns and taping plans
may have to be adjusted if the parents of one or more students refuse permission
for their child to be included in the video. The content and flow of the activities to
be taped will need to be negotiated with the teacher, both to ensure that they will
exemplify the aspects of teaching and learning that the teacher educator wants
to capture and to anticipate the spatial arrangements of these activities and their
implications for camera and microphone placement (and if necessary, movement
during transitions between activities). If the classroom events to be captured on
tape are sufficiently numerous and complex, teacher educators (or videographers
working for them who have been briefed thoroughly on what is required) will need
to act as onsite directors by supervising camera placements, lens adjustments,
sound mixing, and other video recording activities to ensure that the resulting
video will tell the story that the teacher educator wants to tell. Among contributors
to this volume, Abell and Oonk assumed these onsite director responsibilities (see
the chapter by Abell and Cennamo and the chapter by Oonk, Goffree, and Verloop
for details).

The taping is likely to yield more satisfactory results if it is preceded by one
or more visits to the classroom to conduct “rehearsals.” During these visits, the
taping crew can familiarize themselves with the spatial arrangements involved in
varying classroom activities and experiment with possible camera and microphone
placements. Meanwhile, the teacher and students can become accustomed to
the cameras, microphones, and visitors engaged in videotaping activities. These
“rehearsals” ordinarily would not include one or more implementations of the
same teaching and learning activities that will be taped to produce the video
clips for program usage, because developers usually want to capture classroom
events unfolding as they would naturally, without artificial scripting or previous
run-throughs. However, rehearsals of sorts can be accomplished by taping the
teacher and students engaged in generally similar lessons and activities on days
leading up to the “real” taping day. If the teacher teaches the same course to two or
more class sections, it may even be possible to rehearse taping of the target lessons
and activities being implemented in one or more other sections before taping in the
target section.

It usually is not difficult to obtain clear audio and video of teacher-led
instruction to the whole class, but it can be difficult to capture what occurs when
students interact in pairs or small groups. This may require attaching wireless
lapel microphones to at least some of the students and being prepared to position
one or more cameras to record images of the products that the students generate
as they work with manipulables or compose written text. It also may be helpful
to subsequently collect student productions and tape or photograph them so that
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they can be shown in segments intercut into the main video, made accessible as
separate files, or included in hardcopy materials supplied to viewers.

Authors who commented on the desired length of video clips usually favored
short ones. One reason is that raw classroom footage typically contains segments
that are redundant, lacking sufficient audio or video clarity, irrelevant to the
teacher educator’s purposes, or otherwise inappropriate for inclusion. Another
reason is that shorter clips make it easier for viewers to focus on and remember
aspects of the video that relate to a particular topic, and they also facilitate
re-viewing of the clip two or more times. These considerations imply that videos
need to be planned and edited to tell a particular “story,” which includes making
sure that the essential elements are captured and retained in the sequence in which
they occurred, but also eliminating non-essential elements. Deletions can be
signaled to viewers by going to black briefly and perhaps inserting commentary
about what occurred between the end of the last segment and the beginning of
the next. Several contributors to this volume addressed these and other aspects of
condensing raw footage while still retaining a basic storyline.

The final product ordinarily should include (on the video itself or in supporting
materials) information about the teacher, the students, the curriculum in general,
and the taped lessons and activities in particular. Wide-angle shots and panning
should be used to provide an initial orientation to the classroom, allowing viewers
to see its size and shape, general appearance, seating patterns, special equipment
or work areas, or other particulars that may be of relevance to understanding the
context within which the rest of the video occurs.

Interviews with the teacher might be conducted before and especially after the
taping, to generate information about what the teacher had planned to accomplish
and how these plans were adjusted in response to unanticipated events. If teacher
interviews are taped, material from them can be intercut into the video itself
or added as audio voiceover. This might be especially useful when the video is
intended to depict dilemmas or situations calling for professional decision making
in the moment, so the teachers can explain the reasoning behind their decisions.

Several contributors included intermediate stages of formative evaluation
or pilot testing of tentative versions of their videos. This allowed them to get
feedback from subject-matter experts, teacher educators, representative students,
or other stakeholders concerning the relative value of a video for accomplishing
its intended purposes, as well as suggestions about ways in which the video
might be improved through additional editing (or augmentation using intercuts,
voiceover, etc.). Contributors who included this step found it valuable in helping
them eliminate weak videos and strengthen useable ones.

To facilitate the location and use of video clips, especially when developing
sizeable video libraries, it is important to ensure that the clip titles contain sufficient
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clarity and detail to enable viewers to efficiently identify the clips most relevant to
their current agendas. At minimum, titles should identify the grade level, the subject
matter, and the type or aspect of teaching or learning featured in the clip. Ideally,
these informative titles will be backed by hyperlinked or text material that provides
more extended description of the purpose and nature of the clip. It also helps if
multiple indexes are provided to facilitate browsing of video collections by teacher,
by student, by type of teaching or learning shown, or other potential categories.

If the video is intended to be accessible via a web page, developers might
consider adding a link to a discussion forum that would allow users to raise ques-
tions or make comments about the video or its use for professional development
purposes, and to respond to questions or comments from other viewers. This is
one way to facilitate dialogue among members of a learning community (in this
case, those individuals authorized to access the website), as well as to leverage
the creativity or expertise possessed by some of its members.

If the complete video component of the program is to include material that does
not need to be recorded in the classroom (e.g. interviews with the teacher, demon-
strations of setting up and using technical equipment), this footage might be taped
in studios or rooms set up to create taping conditions approximating studio quality.
These tapings also might be rehearsed more directly to ensure good audio and
video clarity and minimize problems such as verbal rambling or demonstrational
rough spots (e.g. false starts, momentary confusion about what to do next).

If the videos are meant to show implementations of a particular teaching phi-
losophy or instructional program, the collection should include planned variation
in the school settings and types of students represented. This will help ensure
that viewers see implementation in settings similar to those in which they teach,
thus reducing the likelihood that they will conclude that the teaching philosophy
or instructional program is feasible for implementation in some settings “but not
with my students.” If the videos are to be used with novices or struggling teachers,
it will be helpful to provide opportunities for viewers to see improvement over
time or observe teachers at different levels of experience and expertise, both
to convey a sense of stages in development toward best practice and to support
viewers’ confidence that they can attain best practice levels themselves eventually.

USING THE VIDEO TO SUPPORT TEACHER EDUCATION
OR PROFESSIONAL DEVELOPMENT

In her chapter, Sherin noted that video has been used in teacher education for: (1)
microteaching; (2) interaction analysis; (3) modeling expert teaching; (4) video-
based cases; (5) hypermedia programs; and (6) field recordings of preservice
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or inservice teachers’ own practice (as input to supervisory conferences or
professional development activities). Subsequent chapters in this volume focused
on applications that fit the third, fourth, and fifth of these categories. Both the
videos themselves and the sequences of viewing and learning activities in which
they were embedded were developed with the target learners and program goals
in mind.

Programs typically call for a preservice class instructor or inservice professional
development leader to engage participants in activities designed to prepare them
for viewing, use viewing guides or other methods to direct attention to key aspects
of the videos as they are being viewed, and then lead post-viewing discussions
and engage participants in follow-up activities. Both the videos themselves and
the associated structuring and scaffolding of participant engagement will reflect
program goals. Typically, these involve either learning of basic principles and
implementation guidelines for particular approaches to instruction or engaging
participants in analysis and reflection with an eye toward helping them to
refine their personal theories of teaching. Several authors noted that having
teachers assume the student role or work with student data is especially effective
in preparing them to view videos profitably and motivating them to make
adjustments in their practice (i.e. from teacher-centered to student-centered
approaches).

Viewer preparation activities often involve learning about the teacher, the
students, the curriculum, and the particular lessons or activities to be observed;
study or analysis of the plans for these activities; or opportunities for viewers
to anticipate the teacher or student role by developing their own plans for
accomplishing the instructional goals or by generating their own responses to
the questions or tasks that they will observe students addressing in the video.
Particular aspects of the video that the teacher educator wants viewers to notice
are likely to be cued immediately prior to or during viewing.

Scaffolded discussions typically follow immediately after viewings. These
discussions typically include both open-ended invitations for participants to
share their general reactions and prepared questions used to scaffold participants’
reflection on issues pertinent to the teacher educator’s agenda. One or more re-
viewings of all or part of the video may be included to refresh memories and focus
attention on aspects of special importance. Subsequent activities might include
journal writing, development of teaching plans that incorporate what was learned
from viewing and discussing the video, formulation of questions for inquiry, or
other opportunities for participants to extend or apply what they have learned.

If the videos were intended primarily as models of best practice for novice
or struggling teachers, follow-up activities are likely to focus on elaborating
basic principles and implementation guidelines and providing opportunities for
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repeated viewings, to broaden and deepen participants’ knowledge and prepare
them to implement similar teaching in their own classrooms. In contrast, if the
videos were developed to highlight teaching dilemmas or situations calling for
professional decision making, follow-up activities are more likely to involve
critical discussion of the way the teacher handled the depicted situation, generation
of and reflection on potential alternatives, and subsequent journal writing or other
activities that support teachers’ refinement of their own professional knowledge
and theorizing.

Some authors advocate allowing participants to view videos two or more times
before initiating discussion, so that participants have clearer memories of, and
less need to negotiate about, what is shown on the video. If the clip is lengthy
(more than 6–8 minutes), it may be especially helpful to allow participants to
view it in its entirety before initiating discussions of shorter segments.

When the focus is on preparation for implementation of particular lessons
or teaching techniques, plans may call for viewing multiple examples of these
lessons or techniques being implemented by different teachers with different
kinds of students. Repetition of the commonalities across implementations will
help participants induce the gist of the lesson or teaching technique, and exposure
to the variations will help prepare them to adapt their own implementations to
the needs of their students. In contrast, “criss-crossing” the same video clip by
viewing it repeatedly but from different perspectives or with primary focus on
different elements will help participants come to see and appreciate the ways that
skilled teachers address multiple agendas simultaneously. According to cognitive
flexibility theory, this also will increase the participants’ ability to adapt what they
are learning to particular instructional contexts. If a sequence of videos follows
the same teacher across time or shows different teachers displaying ascending
levels of expertise, viewing and discussion of the videos will need to be scaffolded
to focus attention on these developments.

Fishman’s and Hess’s chapters exemplify the range of scaffolding activities
that might be used in programs designed primarily to orient novices to a particular
approach to teaching. Abell and Cennamo’s chapter exemplifies the range of
scaffolding activities that might be used in programs intended primarily to engage
teachers in discussion, reflection, analysis, and theory building. These authors
describe how a progression of video-based activities can embody transitions
from reflecting on simple to complex situations, from observing and describing
teaching events to identifying issues and problems of practice, from more general
to more specific foci of reflections, and from studying others’ teaching to studying
one’s own.

Many of the authors developed software to guide individual users in working
through the program on their own. However, even these authors tend to favor
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workshop versions of their programs, in which participants can benefit from the
structuring and scaffolding provided by the group leader and the perspectives
provided by other group members (including questions and comments as well as
shared expertise).

All of the authors noted the importance of establishing learning community
norms within college classes or professional development groups, to ensure that
discussion of videos is reflective and constructively critical. Participants are
socialized to view such discussions as occasions for negotiation of understandings
and collaboration in learning, not competition or gamesmanship. Participants are
expected to engage actively in group activities by sharing observations and putting
forth opinions, but doing so with reference to relevant evidence and arguments.
The emphasis is on considering alternatives rather than passing judgments, and
illuminating the trade-offs embodied in these alternatives rather than necessarily
converging on a single “right answer.” Most authors felt that it was helpful to
include statements from the taped teachers describing the rationales for their plans
and decisions (see Le Fevre’s chapter for an exception). However, they typically
recommended scaffolding discussions to move away from an exclusive focus on
the teacher and his or her particular handling of the situation shown in the video
to a broader consideration of relevant instructional goals and dilemmas and how
these might be addressed.

AFFORDANCES OF VIDEO AND RELATED
TECHNOLOGIES FOR TEACHER

EDUCATION PURPOSES

As people who have incorporated video into their programs, the contributors
all were enthusiastic about the unique affordances it offers teacher educators.
Sherin emphasized that opportunities to watch videos of teaching are particularly
motivating to teachers and often lead to changes in their practice. She identified
three noteworthy affordances: (1) videos provide lasting records of teaching that
can be paused and replayed for analysis, so participants can rely less on their
memories of what occurred, select particular features for focus and leave others
to be addressed later, enjoy different and often better access to classroom events
than what a teacher or observer typically would have (especially if multiple
microphones are used), and monitor multiple pairs or small groups simultane-
ously; (2) video can be collected, edited, reorganized into different formats and
integrated with graphics, texts, or other media, ultimately leading to video libraries
accessible with menus of key words; and (3) video affords a set of practices that
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are very different from teaching, notably analysis focusing on understanding what
happened, considering potential alternatives, and developing one’s own theories
of teaching. Teachers have to respond immediately to whatever happens as they
teach, but video viewers enjoy the luxury of time for reflection, analysis, and
consideration of alternative strategies. Thus, video affords opportunities for devel-
oping propositional and conditional knowledge about teaching, not just procedural
knowledge.

Other contributors sounded many of these same themes. Le Fevre noted that
video provides rich and thick representations of practice that continuously provide
both visual and auditory input and leave distinctive mental images in the minds
of viewers. It allows teacher educators to ground discussions around concrete
examples of practice, making them less abstract. By “stopping time,” it permits
analyses that cannot occur during live observations of practice, as well as access
to complex and multidimensional aspects of teaching that are difficult to grasp
in real time. It allows teachers whose own practice is usually isolated to learn
collaboratively in the context of shared, common experiences. When combined
with other technology, it offers access to manageable-sized clips that can be
paused, rewound, jumped forward, or replayed. Other affordances noted by one
or more contributors included the following:

� Videos show both teacher and student actions and thus can be viewed from both
the teacher’s and the student’s perspectives, allowing attention to both teaching
and learning issues.

� They provide rich and realistic images of practice, including levels of expertise
displayed by teachers at different stages of professional development and by
students of varying ages or levels of familiarity with the curriculum content or
activity formats included. Viewing these clips in sequence imparts images of
developments over time.

� By presenting such rich portrayals of classroom events, videos not only convey
more nuanced and multisensory images of what occurred, but also minimize
the degree to which viewers erroneously imagine elements that were not in fact
present (a problem that sometimes occurs with written case material).

� Intercuts or voiceovers on the videos themselves or parallel content provided
in supplementary materials allow for inclusion of information about the social
context of the school, the planned lesson and its place in the larger curriculum,
the teacher’s explanations for his or her decision making, cueing of content that
viewers should note in particular, and so on.

� At least at times, videos allow viewers to see subtle and non-verbal aspects
of teacher-student or student-student communication that are not evident in
typescripts.
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� Re-viewing and analysis of video clips from multiple perspectives allows
viewers to home in on particular aspects of teaching one at a time while
retaining the simultaneity and pace of classroom events.

� Videos allow access to aspects of teaching (and development of vocabulary to
use to refer to them) that are not conveyed through other representations.

� Videos can provide permanent records of levels or types of practice that are
difficult if not impossible to observe in local schools and that viewers are not
likely to have experienced in their own schooling.

� Videos allow entire classes of preservice teachers or groups of inservice teachers
to analyze and discuss selected examples of teaching, tailored to the teacher
educator’s goals, that all participants have observed in common.

� Using time compression techniques, teacher educators can create videos that
eliminate a lot of unnecessary material, yet retain enough elements to tell a
coherent story.

� Continuous cases allow viewers to see developments over time and come to
understand how prior incidents affect later ones and how instructional decisions
get made within a historical context that led up to the decision point.

� Planned variation showing the same lessons or activities implemented at
different grade levels or in different kinds of schools facilitate comparison and
contrast.

� Similarly, planned variation showing different forms of the same basic technique
(e.g. discussion) can develop deeper understandings of the respective purposes,
uses, and probable outcomes of each form.

� Videos are especially helpful for learning about models that are rooted in
a few basic principles but not highly circumscribed, so that they tend to be
implemented differently by different teachers, and models that result in different
things happening in different parts of the classroom at the same time.

� Videos provide opportunities for students who miss a class or teachers who
miss a professional development session to see much of what they missed.
Similarly, they allow for replays by learners who did attend the class or session
but feel that they missed something or that they need reinforcement of what
they learned from it.

� In combination with other technologies, video clips supported by related
scaffolding, documents, and artifacts can be assembled into libraries accessible
for multiple purposes using hyperlinked menus. Thus, instead of just being able
to view video clips sequentially, viewers can select clips to focus on particular
teachers, students, instructional techniques, and so on. This allows them to
conduct individual or group inquiry on questions or topics of interest.

� If made reachable from websites, videos become accessible to anyone with
a computer, and inclusion of discussion forum options makes it possible for
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viewers to communicate about the videos even though they may be dispersed
geographically.

LIMITATIONS AND QUALIFICATIONS ON THE
USE OF VIDEO IN TEACHER EDUCATION

As teacher educators who have incorporated video into their work, the contrib-
utors to this volume are more appreciative of its affordances than daunted by its
constraints. However, some of them did identify limitations and qualifications on
using video in teacher education.

Several authors noted that video is a technology, not a curriculum, so that if they
are to be used effectively as teacher education tools, both videos themselves and the
learning activities in which they are embedded must be selected or developed with
specific learning goals in mind. Several also noted that the input that video makes
available to viewers is limited initially by what is recorded and subsequently by
how this material is edited to create the final product. Thus, the technology inher-
ently limits and channels what viewers can see and hear. This is constraining for
skilled observers, although as Sherin noted, it might be helpful for novices who do
not yet know what to look for or who have difficulty focusing on multiple events.

Video viewers usually have less information available to them than teachers
or observers, and no opportunity to talk to the taped teacher or students. Written
cases usually do a better job than video-based cases of distilling the gist into a
story format, providing background and context information, and including first-
or third-person reflection on the unfolding pedagogical dilemma. As illustrated
by many of the contributions to this volume, however, teacher educators who
incorporate video have been compensating for these limitations by using intercuts,
voiceover, and accompanying text and graphics (via hyperlinks or provided
hardcopies) in order to supplement the classroom footage with lesson plans and
outlines, commentary by the teacher or other professionals, samples of student
work, information about the teacher and students, information about the larger
curriculum, and so on.

Several contributors noted potential problems in making or using video in
teacher education, but most of these were problems that are avoidable with good
preparation and proper use of available technology. Important content may be miss-
ing or unusable because cameras were pointed elsewhere or microphones failed
to pick up key verbal interchanges. Or, the video is of good quality but equipment
needed to show it effectively is not available at the site at which it is to be used. Or,
both videos of good quality and all needed technical equipment are present, but
class instructors or group facilitators do not take full advantage of the technology’s
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affordances (e.g. lacking time or knowledge of how to “mine” a video, they
merely play it once rather than replay key segments as input to focused analyses).

Some have argued that video is too cluttered for teachers (especially novices)
to focus on anything in particular. However, this problem can be minimized if
teacher educators select or develop videos that focus on the aspects of teaching and
learning most relevant to the instructional goals and scaffold viewers’ experiences
with the video before, during, and after viewing. Similarly, users of hypermedia
programs or video libraries often find that it is confusing or difficult to use the avail-
able menus to locate videos of interest. However, this problem can be minimized
if developers take care to provide sufficiently informative labels for each video,
preferably elaborated in attached or hyperlinked paragraphs explaining the content
and intended usages of the video at length. It also is helpful if multiple menus are
developed to allow potential viewers to browse the video collection along several
different dimensions (e.g. grade level, subject matter, type of teaching or learning
highlighted, etc.), not just the dimension of primary interest to the developer.

Although technological developments have eliminated or considerably reduced
other technical limitations on the ease or flexibility of using video in teacher
education, even current state-of-the-art technology offers only partial solutions
to the limitations involved in viewing webstreamed video accessed through the
internet. Current feasibility constraints dictate that producers of video meant for
webstreaming need to limit themselves to clips that are both short (less than a
minute) and small (file sizes that support videos that employ only a small portion
of the monitor screen). Even then, viewers will have to tolerate limitations in
audio and visual clarity and delays during the process of downloading (which can
be lengthy if they are viewing at home via modem connections). History suggests
that these limitations eventually will be eliminated or at least seriously reduced,
but for now they are vexing.

The remaining comments about limitations and qualifications focused not on
the videos themselves but on their use as teacher education tools. Some authors
reported unsatisfactory results from initial attempts to engage learners in primarily
self-initiated and self-regulated inquiry activities. They eventually concluded that
learners needed to be taught how to exploit the affordances of video technology,
and that their experiences with videos needed to be structured and scaffolded
to support their attainment of specific learning goals. Other authors began with
the latter assumption but still found it necessary to experiment with alternative
approaches to providing initial orientation to the technology and subsequently
scaffolding learners’ experiences. What proved effective varied with the learners
(e.g. novices in preservice classes vs. experienced teachers in professional
development groups) and the program goals (e.g. introduce an approach to
teaching and prepare learners to implement it vs. engage teachers in analysis,
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reflection, and inquiry concerning practical dilemmas that call for professional
decision making).

Most authors were convinced of the value of discourse for supporting learning
in video-based teacher education programs, so they favored formats in which a
class instructor or professional development facilitator would show videos in the
group setting and engage group members in discussion and follow-up activities.
This allows for scaffolding of participants’ video viewing and exposure to a
variety of comments, questions, and opinions, which creates a richer experience
than they would have if they were working alone and thus limited by their
prior personal knowledge and experience. Some authors noted that many of the
limitations involved in solitary viewing can be addressed by supplementing the
videos with viewing guides, annotated menus, and suggested activities in which
to engage prior to, during, and subsequent to the viewing. Even these authors,
however, generally noted that viewers are likely to get more from a program
that includes participation in facilitated group meetings than from a program that
relies solely on solitary activities.

However, the authors also emphasized the need for the instructor or group facil-
itator to make sure that group activities remain agenda-focused and constructive.
Typically, they recommended instilling learning community norms (e.g. listening
and responding to one another respectfully, arguing with positions rather than
individuals, citing relevant evidence and arguments to support one’s opinions,
etc.). Many also noted that participants tend to react primarily judgmentally to
videos at first, characterizing the taped teachers’ general performance or specific
decisions as either good or bad. Facilitators need to shift the group’s focus
away from these generic and judgmental responses and toward more analytic
discussion of the trade-offs embedded in alternative ways of responding to the
depicted situations. In addition, the facilitator may need to stimulate participants
to move beyond contributions to discussion that are limited to repetitions of their
current personal theories, such as by calling attention to aspects of the videos that
challenge those theories or by lifting the discourse to conceptually based analysis
and helping participants come to value theoretical concepts and principles.

CONCLUSION

Unlike many technologies that initially were oversold but ultimately proved
to have only limited value, video technology offers affordances that appear
to ensure its permanent value as a teacher education tool. Furthermore, in
response to continuing technological developments, teacher educators appear to
be using this technology both more often and with greater versatility in teacher
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education and professional development programs. Its cost effectiveness for a
variety of purposes continues to increase, as the contributions to this volume
illustrate. In its various forms, video technology is feasible for a variety of teacher
education uses, and formative evaluation data attest to its popularity and perceived
effectiveness. Along with continued developments in the state of the art of both
the technology itself and its applications for teacher education purposes, the field
now needs systematic research designed to provide summative evaluation of the
effectiveness of video-based programs and assessment of the trade-offs involved in
alternative approaches.

REFERENCES

Good, T., & Brophy, J. (2003). Looking in classrooms(9th ed.). Boston: Allyn & Bacon.
Ladewski, B. (1996). Interactive multimedia learning environments for teacher education: Comparing

and contrasting four systems. Journal of Computers in Mathematics and Science Teaching,15,
173–197.




