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Abstract

This paper examines how video clubs - ongoing group meetings to discuss videotapes of classroom instruction
- can support the development ofproductive conversations among teachers and educational researchers. A
series of six video clubs were analyzed in which two high-school mathematics teachers met with a researcher
from a local university to discuss excerpts of videotapes from the teachers' classrooms. Analysis of the data
illustrates the complementary character of expertise brought by the teachers and the researcher to the video
club meetings, and how this helped to shape the understandings of all participants of what took place in the
classroom. In addition, the analysis reveals how shifts in participants' roles over the course of the video club
provided important opportunities for both the teachers and the researcher to learn new practices.

Teachers and educational researchers share a common goal - to increase opportunities for student learning. Yet more
often than not, these two groups work independently. Teachers, in the classroom on a daily basis, decide each day what to
teach, how best to communicate an idea, to respond to students' thinking, or to introduce a new topic. Educational researchers,
on the other hand, are usually based at a university. While they may study classroom interactions, their perspective in doing
so is quite different from teachers. Rather than respond immediately to an idea or question that comes up, researchers conduct
analyses of situations over a lengthy period of time with the goal of producing a published document that describes their
findings. An important premise of this paper is that much is to be gained by supporting collaboration among these two groups.
Specifically, I claim that both teachers and researchers have valuable information about teaching and learning that can
enhance the work of the other.

Here, this issue is examined in the context of video clubs - ongoing group meetings to discuss videotapes of classroom
instruction. In particular, the paper explores how video clubs can support the development of a productive conversation
among teachers and educational researchers. Analysis of a series of video club meetings illustrates the complementary
character of expertise brought by teachers and researchers to video club meetings, and how this helped to shape the
understandings of all participants of what took place in the classroom being viewed.

What Do Teachers and Researchers Have to Learn from Each Other?

In suggesting that we increase communication among teachers and researchers, this paper argues that both groups
have important ideas to learn from the other. First, research has shown that helping teachers become aware of research results
can lead to improvements in instruction. Take, ifor example, the Cognitively Guided Instruction Project (Franke, Carpenter,
Levi, & Fennema, 2001). In this work, researchers introduced teachers to the different ways that students solve addition and
subtraction word problems. This information subsequently allowed teachers to make more informed decisions about their students
understandings and about how best to structure individual students' learning of this topic. Thus, finding appropriate ways to
communicate researchers' ideas to teachers is an important goal. Yet this can be challenging because teachers do not typically
read the types; of research-based journal articles written by researchers, and researchers do not always have other effective
means to commnunicate with teachers (Burnaford, Fischer, & Hobson, 2001).

Secon~d, until recently, it was believed that knowledge of teaching and learning was generated exclusively by
researchers. In the past decade, however, it has become clear that important knowledge about teaching and learning is also
generated by teachers (Cochran-Smith & Lytle, 1993; Fenstermacher, 1994). This "practical knowledge" (Elbaz, 1991) or
"wisdom of practice" as Shulman (1987) calls it, combines teachers' personal and professional knowledge of teaching and is
now recognized as an important source of information about how and why teachers teach in the ways that they do. Yet, this
knowledge is often tacitly held by teachers and can be difficult to ascertain through traditional interviews. Thus researchers
need new kinds of opportunities to learn about this knowledge first-hand from teachers.

To be clear, there are instances of teacher-researcher collaborations that have had powerful influences on both
parties (e.g., Whitcomb, 2001). Yet for the most part, these collaborations have taken place over a number of years and
with the commitment of a great deal of resources. For this reason it is important to examine other contexts that can support
communication among teachers and researchers. The next section explores why video clubs might have this potential.
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Prior Research on Video Clubs

For the past eight years, the author has examined the use of video clubs as a way to examine teaching and learning
(Sherin, 1996, 1998, 2001). This work occurred in two different contexts. In the first, researchers used fine-grained analysis
of videotapes to advance their understanding of teaching and learning. In the second, groups of teachers watched and

discussed videotapes of their instruction. Examining these situations suggested that video clubs could also be used to support
collaboration between teachers and researchers.

Video Clubs as a Forum for Researchers. Since 1985, the Functions Group at the University of California at

Berkeley, directed by Alan Schoenfeld, has been involved in a cycle of research and development studies related to students'

understandings of linear functions. This work resulted in fine-grained analyses of students' learning in this domain and
described the complex connections between the worlds of algebra and graphs which are central to this field (Lobato, 1996;

Moschkovich, Schoenfeld, & Arcavi, 1993).
In carrying out this research, members of the Functions Group met regularly to view and discuss excerpts of video-

tapes. During these discussions, analytic methods for making sense of the videotapes were explicitly developed, tested, and

modified, and competing explanations for the data were shared and argued until a consensus was reached. In addition,
different methods were devised to guide the analysis of student learning and to aid in the analysis which focused on teacher

behavior. In both cases, the "video club'? style of the research was critical to the success of the work. Analyzing the video-

tapes as a group proved to be a worthwhile endeavor as "competitive argumentation" (Schoenfeld, Smith, & Arcavi, 1993)
and fine-grained analysis highlighted many of the intricacies entailed in teaching and learning.

Video Clubs as a Forum for Teachers. A second video club format involves groups of teachers watching videotapes

of their own classrooms. This design incorporates what researchers agree are two key features of effective professional

development: (a) the opportunity for teachers to work together and (b) a direct relationship to teachers' classroom practices

(McCarthey & Peterson, 1993; Wilson & Beme, 1999). Furthermore, in studying the interactions that take place in video

clubs, researchers find that this format facilitates both teacher reflection and teacher learning (Tochon, 1999).
For example, teachers participating in the Video Portfolio Project (Frederiksen, Sipusic, Sherin, & Wolfe, 1998) met

monthly in video clubs throughout the school year. Each teacher reviewed videotapes of their teaching before the meeting and

selected episodes to share with the group during the video club. The teachers found the video clubs to be very worthwhile,
and even after the official year of the project had ended, continued to participate in video club meetings. Furthermore, analysis
of the video club discussions points to the development of multiple frames of reference for interpreting teaching, changes in

teachers' practices, and a stronger sense of professionalism based on participation in the club (Sipusic, 1994).
Clearly, there were broad differences in the style and purpose of the video clubs in which the researchers and

teachers participated. First, the researchers watched videotapes of classroom instruction along with video of pairs of students
working together, or a student working with a tutor. The teachers watched exclusively videotapes of classroom teaching.

Second, the researchers did not typically watch-videotapes of themselves while the teachers viewed only video of themselves

or their colleagues. Third, the teachers and researchers had different purposes in mind in viewing video. In particular, the main

goal of the teachers' video clubs was to reflect on their teaching and to discuss the actions and outcomes necessary in order

to teach effectively. In contrast, the researchers tended to focus on understanding the reasons behind a student's or teacher's
action or comment (Sherin, 2001).

Despite these differences, video clubs provided valuable opportunities for both researchers and teachers to examine

teaching and learning. This paper extends prior work by investigating the role of video clubs in a collaboration between
teachers and researchers. In particular, the paper explores the extent to which researchers and teachers benefit from the

opportunity to watch and discuss videotapes together.

Research Design

Participants

Two veteran high-school mathematics teachers, Nate and Lynn, volunteered to participate in a series of video club

meetings with a researcher (the author) from a nearby university. The teachers taught at an urban public high school with a

diverse student population. At the time of the study, both teachers were piloting a new six-week reform-based curriculum unit

(Lobato, Gamoran, & Magidson, 1993) for the first time. The focus of the unit was linear functions, a topic that the teachers

had taught many times before. Nevertheless, the goals of the new unit differed from the standard linear-functions materials

in several ways. While most standard textbooks focus on procedures, the new unit emphasized connections between

representations, conceptual understanding of slope and intercept, and real-world contexts as a way to investigate linear
functions. -The researcher was a member of the Functions Group and had previously studied tutoring in the domain of linear
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functions. The teachers and the researcher selected the implementation of this new unit as the focus for their video club
meetings.

Classroom Instruction

Two main sources of data are used in this study: classroom instruction and the video club meetings themselves.
Throughout their teaching of the six-week linear functions unit, the teachers were observed daily by a team of researchers (not
always the same researcher who would later participate in the video club meetings). Field notes were taken at all observations
in an attempt to record the different activities that,took place during the lesson, the ideas that students raised, and the teacher's
role during class. All observations were also videotaped.

Video Clubs

Second, the teachers and the researcher met weekly to watch and discuss excerpts of videos from the teachers'
classrooms. Prior to each video club, the researcher reviewed the previous week's observations and typically selected I or 2
five-minute video segments from each teacher's class to bring to the video club. While the researcher had originally hoped
that the teachers would choose the segments for the group to watch by reviewing videotapes prior to the meetings, the
teachers felt that they did not have time to do this and asked the researcher to choose the excerpts instead. The teachers did
occasionally suggest incidents that they thought would be interesting to discuss and the researcher incorporated those episodes
as well.

In selecting episodes to bring to the video club, the researcher did not try to choose excerpts that represented
the "best" or the "worst" of the previous week. Instead, episodes were selected based on the nature of the mathematics being
discussed in class and whether the teacher or students had an interesting approach to or interpretation of a mathematical
concept. As part of this work, the researcher made notes concerning what appeared of interest to her in the video segments,
specific questions she had for the teachers about each clip, and relevant connections to prior research on the teaching and
learning of linear functions. The selected episodes were transcribed prior to the video club.

The video club meetings took place once a week for a total of six weeks. Each meeting lasted approximately 50
minutes and had a similar format. The group would watch a video excerpt, with the teacher whose classroom was being
viewed providing any needed background information. The group would then discuss what they noticed in the video clip.
Frequent topics of discussion were the representations used in the lesson, student solution methods, explanations and
examples give by the teachers, and the design of the new unit. The video clubs themselves were also videotaped.

Analysis

Fine-grained analysis of videotape formed the basis for much of the work described.here (Schoenfeld et al., 1993).
In addition, techniques developed by the Video Portfolio Project for analyzing videotapes of classroom interactions were
modified to allow for the analysis of the video club interactions in which the participants commented on classroom video
excerpts (Frederiksen et al., 1998).

To begin, all six video club meetings were transcribed. The transcripts and corresponding videotapes were then used
to identify patterns in the ways that the researcher and teachers discussed the classroom episodes. Analysis focused on the
topics raised for discussion, the vocabulary used to discuss classroom events, and the extent to which claims were backed up
using evidence within or outside of the videotaped excerpt. Analysis also focused on key processes where teachers' content
knowledge is 'accessed including the use of explanations and representations, and responses to students' questions (Leinhardt,
Putnam, Stein, & Baxter, 1991). The identified patterns were then confirmed, revised, or disconfirmed based on several
iterative cycles through the data.

Results

Analysis revealed two key patterns in the interactions between the teachers and the researcher in the video clubs. Each
pattern is described below using an example from the data.

(1) The teachers and researcher brought different but complementary expertise to the video clubs meetings, the
combination of which shaped each other 's understanding of what happened in the classroom.

The participating teachers and researchers brought different varieties of expertise to the video club discussions. While
the researcher choose videotaped excerpts based on her knowledge of prior research in the domain, the teachers brought their
previous teaching experience to bear on the excerpts. Yet rather than polarizing the discussions (e.g., "You're talking about
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this and I'm talking about something else"), the teachers and researcher were able to use the combination of this expertise to
work toward a common goal - to understand what took place in the classroom and what the corresponding issues were for
student learning. Consider, for example, the following discussion which took place during the third video club. Here, the vide'o
club members came to a deeper understanding of the issues involved in students' learning about dependent and independent
variables in light of their shared knowledge.

Describe the function: What depends on what?

The previous week during class, the teachers had taught a lesson in which students were asked to describe three different
functions. Each function was presented graphically as well as by a brief written scenario. A series of questidns followed each
function, the first of which asked students to "Describe the function." The first of the three scenarios is shown in Figure 1.

Figure 1. "A wind-up monster toy is placed several cm behind the starting line.
Every second, the location of the toy is recorded."

-J ~ I-F _ _F I t

TIME (IN SECONDS)

In the video club, the group watched a few minutes of Nate's class working on this activity and then of Lynn's class
doing-so. The teachers had taken somewhat different approaches to discussing the function with their students. When Nate's
class explored the question provided by the curriculum to "Describe the function" Nate explained, "Describe this function,
this graph. Just in general terms. If you were trying to tell a friend in a sentence what's going on in this graph, what would
you say is happening?" After several more prompts, Nate discussed with his students the idea that "this is showing the
distance traveled by this monster over some amount of time."

Lynn, in contrast, focused the class on the independent and dependent variables in the scenario. In this example, time
is considered the independent variable (along the x-axis) with location being the dependent variable (along the y-axis). Thus,
the idea is that the location of the wind-up monster depends on the time that has passed. In class, Lynn read the first question
and elaborated on its meaning. "Describe the function. Remember when we described functions? Something depends on
something else? What depends on what here?" One student responded that "speed depends on time." Lynn then pointed out
that speed was not represented on one of the axes and that for this example "It's either 'Location depends on time,' or 'Time
depends on location."' When a second student suggested that "Time depends on location," Lynn corrected him and stated that
"How far you travel depends on how long you've been traveling. So your location depends on time."

In preparing for the video club, the researcher selected this excerpt for two reasons. First, the researcher was aware
of prior research which showed that students often have difficulty interpreting graphical situations (Leinhardt, Zaslavsky, &
Stein, 1990). Thus, the researcher wondered if the teachers had expected their students to find it difficult to "describe the
function" and whether they thought the lesson had helped students to explore this issue productively. Second, the researcher
wondered whether the teachers thought it would be useful to discuss the idea raised by a student in Lynn's class that "time
depends on location." For example, a class might discuss what this relationship would imply and when it might be valid.

Video club discussion: Coming to a shared understanding

After watching the excerpts from Nate and Lynn's classes in the video club, Nate commented that he introduced the
problem differently than Lynn and that Lynn's method was a good approach. The researcher then asked what was valuable
about the two approaches. (In the transcript, L and N are the two teachers. R is the researcher.)
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N: I think that's a good way to ask the question. I didn't ask it that way. I put it more generally. I said something
general like, "What is this about?"

R: (Reading from transcript of Nate's class) "The distance traveled by the monster over some amount of time."
What's important about the two ways? What do students get out of one? What do they get out of the other?

This short excerpt of discussion begins to illustrate the different kind of expertise brought by the teachers and the
researcher to the video club discussions. First, Nate's comment emphasized the pedagogical aspects of the clip. Specifically
he pointed out the difference between his and Lynn's approach to the lesson - this was what stood out to him in viewing the
video. Though, not shown in the excerpt above, Lynn made similar comments at other points in the discussion. This focus on
pedagogy and on evaluating what the teacher in the video was doing has been found in other research to be typical of the way
that teachers initially comment on classroom video excerpts (Hammer, 2000; Sherin, 1998). In contrast, in asking about the
two approaches, the researcher focused not on what the teachers had done, but rather on differences in the nature of the two
approaches ("What's important about the two ways?") and on how the two approaches support student learning ("What do
students get out of one? What do they get out of the other?" ) These are two very different approaches to discussing the video,
yet the conversation that ensued was quite productive and ended up addressing both issues.

In response to the researcher's question, the group began to elaborate on what they saw as useful about the two
approaches. In addition, Nate continued his previous line of reasoning and explained that he thought Lynn's method for
discussing the problem was better than the more general approach that he had taken in class.
N: I think out of the general thing, they don't just see it as a line with anx- and a y-axis kind of thing. They

look at this -
L: This means something.
N: This is about the cost of bowling. This is about the distance the monster traveled over some amount of time,

just a general orientation. I really think it's more helpful the way you're [Lynn] asking the question. More
helpful to the student in that as you go on with this stuff it does become quite important to understand the
dependent and independent variable and that's what I see this getting at. It's a difficult concept.

L: It is.

As the discussion continued, Lynn brought up the second of the three linear-functions scenarios in the day's lesson
(Figure 2). This scenario involved the total cost for bowling a certain number,of games. Lynn stated that for the bowling
example, it was easy to convince students that "the cost depended on number of games bowled." Nate added, however, that
if a student had 10 dollars to spend on bowling then the correct relationship would be "number of games bowled depends on
the cost." The researcher then asked, if that is true, then why was it important to stress to students that it must be "cost depends
on number of games bowled" and "location depends on time" rather than "number of games bowled depends on cost" and
"time depends' on location."

Figure 2. You go bowling. The bowling alley charges you a fee for renting the shoes,
plus a certain amount for each game that you bowl.
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L: It was easy to straighten them out on the bowling. I'd say, "Do you go into the bowling alley and they
charge you for how many games they'd think you'd play?" ...

N: ... In my mind, though the distinction can go either way. You could have the time on they-axis and the
distance on the x-axis, time depends on distance. It depends on if your starting point for bowling is that.
you have ten dollars, which for a lot of kids is their story. [Laughs.] It's games depends on money.
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L: Depends how you look at it.
N: I think that's one of the reasons why that's so confusing. Because it can actually be both ways. It depends

on what you're studying, what you're looking at.
R: If Nate says it could be either way, like the bowling thing, then why are we telling kids to make this

distinction [that the right answer is] "money depends on time?"
In a lengthy discussion that followed, the teachers provided two reasons why they believed it was important to focus

on the conventional approach that the variable on the x-axis is the independent variable and the variable on they-axis is the

dependent variable. First, they claimed that students needed to be able to distinguish between the independent and dependent
variables in their more advanced work with functions. Specifically, students needed to know that it was the dependent variable

that produced the value of the function.
R: If Nate says it could be either way, like the bowling thing, then why are we telling kids to make this distinction

[that the right answer is] "money depends on time?"
L: 'Because you're talking about x and y. One comes first and the other comes second.
N: And the x is going to be the independent variable.
L: Right, and y is dependent. You've got to know which is which...
N: ... What you know is the independent variable. And they're the inputs. What you want to find out is the

dependent variable... I
L: I think it would help make connections [to] when they get on to Algebra 2 and they're graphing other things

besides lines...A clear idea of what's independent and what's dependent would make it a lot easier...

N: ... Because the value of the function [is] always on [the] y-axis, right?
L: It's they.
N: I think in just understanding that the inputs are always on thex-axis, . . .[and] the values that you're seeking

are always on they-axis. To sort of get students started in expecting that. ... that they're reading the values,
the outcomes over here. And the inputs over here.

L: We'd been doing that all along. That the input, the first column's the x and the second column's the y. They've

been doing that all along but ... I've never used those terms [independent and dependent]....
R: This is really interesting for me. I really learned something. I didn't see [why you might want to focus only on

"location depends on time"] when I watched [the video]. So this [discussion] is really helpful.
Second, the teachers pointed out that while a few students might be able to understand that, in particular situations, time may

in fact depend on location, they feared that discussing this in class would confuse more students than would understand it.

Furthermore, they emphasized once again that for students' continued work in algebra, they needed a clear understanding of

independent versus dependent variable.
R: Let's say you're doing the bowling example, and a student says, "time depends on cost."
N: This would take a big explanation....
L: I wouldn't touch it. I'm sure I could confuse a lot of kids if I tried to do that. I know what you're saying

that you can'look at it both ways. But I'm afraid to do that with a group of 35 kids because 5 of them will

understand what I'm talking about and 30 of them will have no clue.
N: And they get worse.
L: More confused. When they're in Algebra 2 and graphing things other than lines, they need a clear idea of

what's dependent and what's independent.
N: It brings together the thing about the value of the function always on they-axis.
R: Okay, so that might be a reason why you'd stay away [from discussing "time depends on location,"] that it

would confuse them.
N: And they get more confused.
L: And they get worse and more confused.
R: I think that's really valid. You have to think about what you're doing. We can pretend there's no students.

Or only students [who] would understand everything.
This example illustrates how the members of the video club developed a shared understanding of the lesson based

on the different knowledge that they each brought to the discussion. First the researcher focused the discussion by asking

how each approach provided opportunities for student learning. This question was raised, in part, based on the researcher's

understanding of prior research on student learning in this domain, and on how difficult it can be for students to connect verbal,

graphical, and algebraic understandings of functions. The teachers, in turn, brought their knowledge of the high school

mathematics curriculum and of their students to bear on the lesson. They explained that it will be important for students to

distinguish between the independent and dependent variables in future mathematics classes. Furthermore, they were

concerned that most students would be confused by a discussion of the idea that "time depends on location" in some
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circumstances. Each person's expertise highlighted key dimensions of the lesson. And together, this helped to bring the
group to a mutual understanding of the implications for students of discussing independent versus dependent variables in the
context of the lesson.

Furthermore, both the teachers and the researcher claimed to have learned something in the discussion. Specifically,
the researcher had not recognized the importance of distinguishing between the independent and dependant variables with
students until hearing the teachers' perspectives. As she explained during the video club, "You're saying that it gets at the
dependent and independent variable? Is that why the idea of getting at whether 'distance depends on time' or 'time depends
on distance' [is important?] Is that where that distinction comes from?" The researcher also stated in the video club that she
had not understood initially why it made sense to the teachers to focus exclusively on "location depends on time." Through
their discussion, however, the researcher came to understand the teachers' reasons. In addition, the researcher recognized that
the issue was not one of the teachers' subject matter knowledge as is often suggested by research (e.g., Putnam, 1992; Wilson,
1990). Here the teachers understood that "time versus location" and "cost depends on time" were in fact valid options in
certain situations. Nevertheless, the teachers believed that it was more important for students to be clear that they-variable
was the dependent variable. In later work with functions, the students would be expected to know this, and the teachers wanted
them to be prepared. Furthermore, the teachers were not confident that the majority of their students would in fact be able to
understand that in some situations, a seemingly contrasting point of view could apply. Through the video club discussion, it
became evident to the researcher that both pedagogical and practical issues were considered by the teachers along with
subject matter concerns. Moreover, the researcher understood that while a researcher can just imagine "students who would
understand everything" without being confused, teachers work with real students with a variety of backgrounds and
understandings.

The teachers also developed new understandings during this discussion. Specifically, Nate learned a new approach
for teaching this lesson. In addition to asking students to describe the function more generally, Nate recognized a second
possible approach which involved using the lesson as an opportunity to explore independent and dependant variables with the
class. In fact, later in the unit, Nate incorporated this approach into his instruction much as Lynn had done in the video excerpt.
There is also evidence that Lynn learned as a result of the video club discussions. In this case, she came to see a connection
between various parts of instruction in a way that had not been evident to her before. In particular, she recognized that the
work she had done earlier in the unit on inputs and outputs was another way to help students explore the relationship between
independent and dependent variables. I

(2) Over the course of the video clubs, the teachers' and the researcher s roles expanded.
A second pattern that occurred was that during the course of the video clubs, the teachers and the researcher developed

new ways to participate together in the video club discussions. The teachers became increasingly involved in fine-grained
analyses of videotape, a task that initially was more familiar to the researcher. In particular, the teachers came to use video as
a resource for understanding student thinking, arguing for specific interpretations of students' actions and using video to back
up their assertions. In addition, while the researcher's role did not shift as dramatically as the teachers' role, the researcher
appeared to have developed a focus on curricular issues over the course of the video clubs. Furthermore, the researcher
increasingly made comments during the video club that recognized the unique knowledge that the teachers possessed
concerning student learning. To investigate these changes, consider the following example from the sixth video club meeting.
During this nmeeting, the group watched excerpts of two students' innovative methods for finding the graph of a line.

Using the x-intercept to determine the v-intercept: Two students' methods

Earlier in the unit, Lynn and Nate's students had learned that a linear function could be described using the equation where
y = mx + b m is the slope and b is the y-intercept. To find the equation of a line, students would typically count the "rise"
(the vertical distance between two points on the line) and the "run" (the horizontal distance between the same two points

on th line anduse te fonula lope rise
on the line) and use the formula slope = rurl to calculate the slope. Student would then read the value of the y-intercept
directly from the graph. For example, using the graph in Figure 3, students would count up to determinethat the rise was 6, and
they would count over to determine the run was 2. Dividing the rise by the run yields the

value of the slope to be 3 (i.e., slope = rise = 6 = 3). To find the y-intercept, students would locate the point on the

i Earlier in the unit, Lynn had introduced her students to a "function machine." Lynn would give the students a rule such as "times 2
plus 3" and then ask, "Five is the input into the function machine. What's the output?"
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graph where the line intersected the y-axis [(0,4) in Figure 3] and would substitute they-value of that point into the equation
for b. Thus, the equation of the line shown in Figure 3 would bey = 3x + 4.

Figure 3. A graph of the line y = 3x + 4.
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graph and they needed to devise another method for finding the equation. After working on several problems in pairs,

students shared their solution strategies with the whole class.

Figure 4. A graph of the line y -3x - 15.

In the video club, the group watched two methods that students had brought up in class. The first method came from

Ann (students' names are pseudonyms), a student in Lynn's class. Ann used the technique described above to find the slope.

In addition, she saw the x-intercept (the point where the line intersected the x-axis) as a salient part of the graph and devised

a method that used the x-intercept to find the y-intercept. She explained this method by stating that to find they-intercept she

needed to "multiply by the point on the line," the point being the x-intercept, and then "take the opposite." She demonstrated

her method on the board for the graph presented in figure 4. She first found the slope to be -3 (rise = 3, run =- 1). Then she

identified the "point on the line" (-5,0) and multiplied the.x-value of that point, -5, by the slope, -3 (-5 x - 3 = 15). She then

took the opposite and substituted this into the equation for b. Ann's method is illustrated in Figure 5.

Lynn watched Ann present her method to the class and then asked, "And it worked for the next one too?" When Ann

replied that it did, Lynn paused for a moment and then presented a detailed algebraic explanation which demonstrated that

Ann's method was the same as substituting the point (0,-5) into the equationy =-3x ± b. Lynn's explanation is illustrated in

Figure 6.

During the same lesson inNate's class, a student namned Jack also used the x-intercept to find they-intercept. At this

point in the lesson, Nate was demonstrating how to substitute the point (7,4) into the equation y = -4x ± b in order to solve

for b (Figure 7). A student, Jack, called out that he solved the problem in a different way. When Nate asked Jack what his

method was, Jack gave only a brief explanation stating, "See where the line hits thex-axis? I just counted all those spaces

over to the y-axis, like 8 spaces. And then the rise was 4. So I did 8 times 4." Nate quickly responded, "All right, yeah, that's

fine," and continued with the lesson.I
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Figure 5. Ann's Method

rise
Find the slope using rrujni slope = m = -3

"Multiply by the point on the line." -5 x -3 = 15

Take the opposite. b = -15

Substitute for m and b in the equation y = mx + b y =-3x - 15

Figure 6. Lynn's explanation of Ann's Method

Find the slope using run . slope= m = -3

Substitute for m in the equation y = mx + b. y = -3x + b

Substitute the point (-5,0) into the equation with
-5 =x and 0 =y. o=-3 (-5)+b

Solve for b. 0=15+b
-15=b

Substitute for m and b in the equation y= mx + b y = -3x - 15

Figure 7. A graph of the line y = -4x + 32.
I

Video club discussion: New roles for the teachers and for the researcher

In the video club, the group first watched the clip of Ann presenting her method and then viewed Jack's brief
explanation of what he had done. Immediately following this, Lynn asked to see Jack's method again and the videotape
excerpt was replayed. Following this, Lynn looked puzzled and asked the group, "What did he do?"

This response is itself noteworthy in that the teacher's initial comment is not about the teaching or the pedagogy that
is evident in the clip, but rather is about trying to understand the student's method. To be clear, the teachers had explored
trying to understand students' ideas in previous video club meetings, but it was usually in response to the researcher asking
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"What is going on here? What is the student thinking?" Instead, in this case, it is Lynn who prompts the group to begin a

close examination of Jack's method.

In exploring this issue, Nate initially said, "That's the same thing the student did in your class." In other words, Nate

suggested that Jack's method was the same as the method that Ann had used in Lynn's class. The researcher agreed, noting

that both students were using the x-intercept to find the y-intercept. Lynn, however, disagreed and explained her reasoning.

Lynn's explanation focused on the fact that while her student, Ann, simply multiplied by thex-intercept and "took the opposite,"

Jack seemed to understand, conceptually, that a slope of -4 means that for every one unit moved to the left, you move 4 units

vertically. And since he needed to move 8 units to reach the y-axis, that would mean he would need to move

or 32 units vertically. It is then at this point, (32, 0), that the graph shown would intersect they-axis.

L: No that's better than what [Ann] did. What [Ann] did, [she] put in the x-intercept for x and multiplied the slope

by the x-intercept, but [she] didn't [understand.] [Jack] had a strategy. He counted over to they-axis and then

said, "I multiply by 4 to get up there." That's really...

R: I don't understand. I thought it was [the same as Ann's method.]

L: What he said was that he counted over from this point [from the x-axis], over to they-axis. And that was 8 spaces.

So he said ... the rise was 4...

N: Right

L: And 4 times 8 is 32. So that's where [the graph] going to go through.

R: Oh, oh.

L: He was actually using the slope whereas my kids were plugging in thex-intercept and multiplying the slope and

then changing it to the opposite, but they didn't know why they were changing it to the opposite, they just knew

that would work.

N: Is that right?

L: [She wasn't] sure why it worked but it worked twice. So [she] figured it was okay.

N: This student [Jack,] you kind of have to know him.

R: That's what I was wondering.

N: ... Sometimes he's just really sharp and sometimes he thinks he's really sharp and he's way off. So this time,

huh, he was right on.

In the excerpt above, Lynn not only explained Jack's method, she also convinced both Nate and the researcher of the

difference between Ann and Jack's method. The tone of both the researcher's "Oh, oh" and Nate's "Is that right?" indicated

that Lynn's explanation had provided them with new insights into the thinking behind Jack's method.

As the discussion in the video club continued, three more issues arose related to the students' methods. First, Nate

suggested that these strategies would not have come up if the class had been using the traditional textbook. When asked by

the researcher to describe the materials he had used in the past, Nate explained that his students had never before been asked

to work with graphs in which the x-intercept was visible while they-intercept was not. Thus, Nate believed that students never

had any reason to come up with these types of methods before. "I've never seen a student come up with anything like it

before."

Second, Nate and Lynn wondered whether Jack's method would work only if thex-intercept was visible on the graph

or whether it would apply more generally. They initially seemed uncertain and began to consider what information about the

graph was used in Jack's method. The researcher then suggested that they select another point on the line and test Jack's

method. Using this technique the group decided that "it would still work."

L: But what if this x-intercept wasn't there?...

N: It'll only work from thex-intercept.

L: No. Yeah. Yeah, right.

N: 'Cause otherwise you don't know where you're located when you go horizontally over.

R: I don't understand. I'm sorry....
N: Hmm... You have to know ... whether to go up or down when you get over [to they-axis].

L: And you count over.

R: So let's say... (Pointing to the graph in Figure 7). Let's say this is (7,4)...

Third, Lynn claimed that if this had happened during her class, it might have taken her a few minutes to understand

the student's method. When asked about this, Lynn explained that not being able to see what students are doing would make

it difficult to interpret their comments.

L: If someone came up with that in my class it might have taken me a few minutes to figure out what they were

talking about....

R: It seemed that when [Ann] did her method, you knew just what she was doing. So why do you think here you
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might not have known immediately?

L: Because he was talking about counting over. "I counted." I might not have understood what he was counting, or

where he was counting from to and all that.

R: I certainly didn't.

L: Often kids say things that probably make perfectly logical sense if you could stand next to them and see what

they're pointing to. But when they talk in the middle of a class discussion and there's nothing for you to look

at, no reference points, it's hard to figure out what they're saying.

In this video club discussion, it is evident that the teachers have begun to participate in activities that are similar to

researchers' practices of fine-grained analyses of videotapes. In particular, Lynn carefully analyzed the method that Jack had

described on the videotape, arguing for her view and explaining in detail what the student was doing and why it was different

from what Nate and the researcher thought was happening. In doing so, she referred to specific parts of the videotape ("What

he said was that he counted.") in order to back up her assertions. Furthermore, by comparing two students' methods, Lynn

convinced the other members of the group of her interpretation. And although the previous discussion highlights Lynn's

engagement in such analysis, the data also provide evidence of Nate's participation in similar analysis of video.

To be clear, practical issues were still very much a concern of the teachers. As shown in this example, they discussed

curricular issues as well as the particular students involved ("This student [Jack], you kind of have to know him.") Yet the

teachers also seemed to have become aware that, during the video clubs, they could take a somewhat different perspective on

examining their classroom than they do during instruction. Specifically, Lynn suggested that it might have been difficult for

her to understand Jack's method had it come up in her class. However, in the context of the video club, she was able to make

sense of his approach. Moreover, she articulated that what often made it difficult to interpret a student's method during

instruction was the need to visualize what he or she was doing, rather than just hear the student describe the method. Thus,

for Lynn, analysis of video provided her with a different but valuable lens for examining what took place in her classroom.

Similarly, in the video club, the teachers sought to examine Jack's method in greater detail than Nate had done during class,

working to understand the mathematics behind the strategy and to be confident of how broadly the method applied.

The researcher also exhibited shifts in her role during the course of the video club meetings. Initially, it was the teachers

who discussed the more practical issues concerning the interactions that appeared on the video, with the researcher more

focused on the nature of the mathematical ideas raised in class. However, over time, the researcher also became involved in

discussing these more practical issues with the teachers. Note, for instance, the researcher's response as Nate begins to

discuss Jack. She stated, "I was wondering about that." Thus, it appeared that the researcher had anticipated that the teachers

would have some personal knowledge of this student that might be relevant to examining why he came up with this idea in

class. In addition, when Nate mentioned that the type of problems that students had explored in this lesson were unique to the

new curriculum unit, the researcher asked him to describe the traditional curriculum further. Thus, she recognized that the

teachers' understanding of the sequence of the mathematics curriculum was also an important factor in trying to make sense

of what took place in the classroom.

In addition, the researcher's role shifted somewhat in terms of the group's analysis of the mathematical ideas that

were viewed on the video. Not only did the teachers become more involved in this type of analysis over time, but the

researcher recognized that the teachers had unique contributions to provide in such an analysis. Specifically, after hearing

Lynn's description of Ann and Jack's method, the researcher explained, "Well, I've watched this clip three or four times and

thought [Jack's method] was the same as [Ann's.] .. I think I'm not trained with that right teacher eye. So that's neat that you

guys picked that up and explained it to me." Thus, although the researcher came to the video club with more experience

analyzing videotapes, she came to understand that the teachers had a particular perspective on examining classroom

interactions that could help her learn more about what took place. And it was not just a practical perspective - though this was

also something she looked for the teachers to contribute to the discussion. Rather, by the end of the video clubs, the researcher

also relied on the teachers for their expertise in analyzing the mathematical thinking that appeared on the video.

Implications

Videlo clubs offer teachers and researchers important opportunities to learn about teaching and to gain an understanding

of particular'classrooms by pooling their different perspectives. The teachers in this study learned of alternative instructional

strategies as! a result of viewing video in the video club, and they subsequently applied some of these practices in their

teaching. In addition, the video clubs provided the teachers with an opportunity to develop new techniques for analyzing and

for learning about what takes place in their classrooms. Similarly, the video clubs provided opportunity for learning on the

part of the researcher. In particular, the researcher learned first-hand of a variety of issues that influence teachers' decision-

making during instruction. Furthermore, the researcher came to recognize and to value the unique perspective that the teachers

brought to the analysis of video, what she referred to as the "teacher eye."

43



This bridging of ideas and of roles in the video club is an important finding. Too often the practical and the theoretical
are not well-connected, both in teachereducation and in research. Furthermore, even when teacher educators and researchers
attempt to link these issues, such efforts are not always met with success. This research suggests that video clubs can be a
useful context for fostering collaboration between researchers and teachers, and in doing so, can help to connect the world of
theory and practice for all participants. Teachers, already immersed in the world of practice, can benefit from opportunities
to engage in research-like practices such as fine-grained analysis of video. Such analysis and reflection has been shown to
help improve teachers' practices and to increase teachers' interest in and commitment to teaching. Educational researchers,
on the other hand, can benefit from a better understanding of the real-world of classroom teaching and of the ways that teachl
ers make sense of what is happening in a classroom.

Future research should continue to investigate how video clubs can support productive conversations among
these two groups. In particular, such research might consider how to design video clubs to facilitate specific aspects of
collaboration between researchers and teachers. For example, might video clubs be a useful context for examining issues of
curriculum design? Or for examining the influence of particular types of instructional strategies on student learning? Another
interesting issue for future research would be to explore the nature of video clubs in which teachers selected the video clips
for the group to examine. It might be the case that type of video clips selected has a strong influence on the conversations that
follow. In all of these, the goal would be to continue to examine the ways that video clubs provide a innovative context for
advancing collaboration among teachers and researchers and for supporting the learning of all participants.

Miriam Gamoran Sherin teaches mathematics education to prospective and veteran teachers at Northwestern University. Her research interests
include mathematics teaching and learning, teacher cognition, and the use of video to support teacher learning.
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