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“We want to have different things, you have to look in the tank from different angles, 

so we have to have a lot of different kinds of data.” 

“Qualitating is hard to grasp.”

Comments such as these from classroom teachers can illustrate emerging understandings and difficulties enacting inquiry, based on student data, to inform classroom practice. In schools and districts across the United States, there is currently an emphasis for evidence-based decision making as a means for improving teaching and learning (Moss & Peity, 2007). This paper explores the three-year journey of a group of middle and high school mathematics and science teachers as they learned to use student data in the context of supported collaborative inquiry (Nelson & Slavit, in press). We focus on the ways in which the teachers collectively viewed and utilized data in their inquiry process. Integral to this is an analysis of the extent to which they co-constructed meanings about the values of and purposes for collectively analyzing student data, especially as specific to their individual, school, district, and state contexts. Given the current emphasis in schools on using various data to inform changes in instructional practices, the findings from this case study contribute insight into how teachers view and use student data and how this use might be supported. 

The teachers’ entrée into collaborative inquiry was through a three-year professional development project known as PRiSSM (Partnership for Reform in Secondary Science & Mathematics). Lead teachers from 22 schools attended three week-long summer academies that focused on: a) developing a common vision for high quality learning and teaching; b) using data to inform teaching and improve student learning; c) developing professional learning communities (PLCs); and d) planning for continuous improvement through goal setting and utilizing the support of administrators and project facilitators. Each school year, teachers met in their school-based or cross-school (middle and high schools) PLCs to collectively examine student learning and implement classroom actions to address a specific area of need. As such, their collaborative inquiry involved the development of an inquiry focus, collection and analysis of student data, creation and implementation of a plan for teaching to address findings from the data, and examination of results of the implementation on student learning. Teachers were supported in this inquiry cycle by a project facilitator assigned to their PLC. Elsewhere we have more fully described the professional development as it was framed as support for the development of professional learning communities and the engagement of the members of the PLC in collaborative inquiry (Nelson & Slavit, 2007). In this paper we focus explicitly on the development of teachers’ collective understandings about using student data in the collaborative inquiry process. 

Using Student Data to Inform Instructional Decisions


Decisions to utilize data, which data to utilize, and how to analyze data have been shown to be both important to and difficult for teachers engaged in collaborative inquiry (Kazemi & Franke, 2004; Little, Gearhart, Curry, & Kafka, 2003). While most PLC work is data-based, teachers are often left alone to struggle with these decisions, and sometimes lack the experience to manipulate data in useful ways. As Hargreaves and Fullan (1998) have argued, teachers need to become “assessment literate” in order to properly make data-based instructional decisions. Teachers can become data rich and information poor when initial decisions about data selection, collection, and analysis are made without careful deliberation, limiting the potential power of future instructional decisions based on these important preparatory processes.

 
In the current educational climate of accountability and high-stakes achievement tests, the notion of data is often reduced to externally-generated, quantitative measures of student performance. While such information is helpful, it is often used as a summative measure of an educational situation or context at a given time (Erickson, 2007; Firestone & Gonzalez, 2007). Such assessments may be less useful than more formative, practice-embedded assessments for informing teachers about specific relationships between their instructional practices, learning goals, and students’ understandings (Love, 2002). Further, when teachers construct assessments intended to inform their personal instructional situation, the current emphases on accountability, in conjunction with a historical tendency toward quantifiable summative evaluation (Gamson, 2007) may lead teachers towards more experimental methods intended to prove a positive change, such as a pre- and posttest on a specific learning goal. But despite the cultural privileging of evaluative data, many teachers find it useful to conduct formative assessments intended to allow for a better understanding of students’ needs and their own classroom contexts. Formative assessments can offer snapshots of students’ conceptual progress or development of specific skills at any given time and can range from classroom-embedded tasks to more formal, standards-correlated benchmark assessments. 

Teachers can approach assessment from a formative or evaluative perspective. Further, these formative and evaluative perspectives towards data selection, collection, and analysis can transcend the classroom into collaborative teacher inquiry contexts 


(Cochran-Smith & Lytle, 1999; McLaughlin & Talbert, 2006) ADDIN EN.CITE . In this situation, groups of teachers are asked to make data-based decisions aimed at improving practice. This can be done in iterative phases by collecting and analyzing classroom-based data in order to construct a common teaching action, then collecting new data to analyze the impact of the implemented action(s). Each of these phases of data collection can be performed from both an evaluative and a formative perspective, either by individual teachers within a group or collectively by the group as a whole. For example, teachers might take an evaluative perspective towards their inquiry by constructing a pretest on a variety of learning goals in order to determine areas of student need. After a common intervention, a posttest is given to determine if the instruction supported the students on the learning dimensions targeted. While the pretest served as a formative assessment on which to base future instruction, it also addressed accountability concerns by allowing the teachers to show an external audience their successes or limitations. On the other hand, a group of teachers engaged in inquiry might look at student responses to one performance-based assessment task and dialogically investigate the student understandings present in the responses to the task (Kazemi & Franke, 2004; Krebs, 2005; Love, 2002). After this discussion, specific student ideas, weaknesses, or misconceptions might be unearthed that lead to discussions of specific instructional actions that could be collectively taken. Teachers might continue to look for changes in these understandings during classroom interactions, through a similar, subsequent task analysis, or possibly a combination of these and other means. While the inquiry approach described here might not satisfy an external audience’s general questions about student learning, it would inform the teachers about specific student understandings relative to instructional practices in their collective classrooms.  

Theoretical Framework

As we consider the ways in which teachers collectively select, collect, and make meaning of student data in collaborative inquiry, we are interested in three dimensions of their interactions within the PLC (see Figure 1). As discussed above, we are interest in the formative and evaluative perspectives teachers contribute to the group. We also look at technical aspects of teachers’ use of data along a simple to complex continuum. The third dimension focuses attention on teachers’ dialogic interactions about data sources, collection, and analysis. We consider each of these dimensions in relation to the stance teachers collectively exhibit, the decisions they make, and actions they ultimately take. 

Once teachers have determined their collaborative inquiry question, they must determine what data will be of most value in informing their understanding as well as which of these data sources will be feasible to collect and analyze. We build upon a framework generated by Ikemoto and Marsh (2007), in which they delineate “simple” and “complex” approaches to data collection and analysis. They state:

Both quantitative and qualitative data can vary from simple to complex along the following dimensions: time frame (data from one point in time versus trend data); types (one versus multiple types, such as input, process, outcome and/or satisfaction data); sources of data (one versus multiple sources, such as data from multiple individuals or role groups); source of collection (secondary versus primary data); and level of detail (aggregate versus disaggregate data). (p. 110)

We argue it is important to distinguish teachers’ exploration of data sources independently from their actual data collection methods. This argument is grounded in our observations of more than thirty different PLCs over three years, and the difficulties they exhibited in determining what data to collect. As teachers consider what data sources can be used to inform their inquiry focus, a more simple or basic approach would be to choose data that is readily available and familiar, such as student grades or a summative examination. In a more complex approach, teachers might consider the comparison of multiple sources of classroom-based data in relation to their research question and goals. Similarly, the actual data collection activity at a simple level might consist of a one time pre/posttest comparison, whereas a more complex approach could entail collecting student work numerous times across a school year after the implementation of a targeted learning activity. Neither approach is better or worse than the other; data sources and collection should be tailored to the inquiry focus and the teachers’ contexts. 

Regarding data analysis, Ikemoto and Marsh (2007) distinguish between the use of assumption versus empirical evidence to ground the interpretation of the data, description of the results versus a more sophisticated analysis that may lead to the generation of new understandings and theories about student learning, individual versus collective participation in the analysis, and a one-time or iterative consideration of collected data (p. 111). We look at how teachers manipulate and make meaning of the data they collect, whether they use a common set of data generated collectively or each teacher brings data specific to her classroom. 

We are interested in the nature and substance of their dialogic interactions around data. This discourse provides insight into various aspects of teachers’ collaborative inquiry: the formative and evaluative views of data teachers hold, the challenges they perceive and encounter in using data, and the meanings they make, especially as teachers transform data into evidence about relationships between teaching, students’ understandings, and learning goals. In light of the goals of PRiSSM, we looked for ways in which individual and group perspectives on classroom practice were manifested through dialogue about data in their PLC meetings. 

New understandings may emerge or beliefs may be modified as the teachers negotiate examine what data may be of use in informing their inquiry focus and collect and interpret student data. Their conversations may be characterized by dialogic inquiry, a “willingness to wonder and question” (Wells, 1999), and knowledge negotiation, an intellectual stance distinguished by intentional dialogic actions to understand others’ statements, actions, and the ideas behind these (Nelson, 2005). While the dialogue is grounded in each teacher’s experiences, in knowledge negotiation people are willing to examine alternative perspectives, question their own knowledge and beliefs, and ultimately co-construct meaning about the question at hand. As teachers learn to collaboratively inquire into practice, their dialogue might also be characterized by knowledge consultation. This consists of exchanges where information is shared and accepted at face value. Knowledge consultation is additive in nature, providing ideas, information, or skills to another that can be adopted or adapted. These shared ideas might also be rejected by individuals, implying that the resource or tool provided conflicts with the receiver’s beliefs or practices (Nelson, 2002). Given our interest in the teachers’ dialogic interactions about student data, our analysis looks primarily for knowledge negotiation and consultation. It is unlikely that knowledge rejection would be evident in the teachers’ PLC dialogue; this might be tracked into classroom practices, however. 

As we try to understand how teachers view and make use of student data in collaborative inquiry, we consider these three dimensions as illustrated in Figure 1. Drawing upon Ikemoto & Marsh, teachers’ selection and collection of data and their interpretations of the meaning in any data set may range from simple to complex. Their dialogic interactions around these choices are shaped by each participant’s perspective on the purposes for and values in data collection and analysis (Spillane & Miele, 2007). We see this as ranging between a formative perspective focused on informing teachers, students, and parents about students’ understandings in order to continue to improve their learning, to an evaluative perspective that serves more to measure the endpoint of student understanding at a given time. In addition, we view the degree of relevance of the data to the inquiry focus to also be important. Teachers’ dialogic interactions reveal degrees of difference in perspectives, which may be negotiated along with what data to use and how it is meaningful to their inquiry. Differences may more simply be shared as stories of practice are left to be adapted, adopted, or rejected in the privacy of one’s own classroom. Figure 1 is not intended to portray teachers’ interactions as static or predetermined by a particular perspective. Rather, we attempt to conceptualize the nature of teachers’ understandings and uses of student data to improve their own practice and students’ learning.
Methods

Setting and Participants 


We purposefully selected to develop the Silver Valley PLC (SVPLC) case study as a portrait of teachers’ views and use of student data. This case was especially informative as, despite some changes in membership, there was a core group of teachers who remained in the PLC for three years. As the PLC was not significantly disrupted by changes in membership and structure (for example, many PRiSSM PLCs began as cross-disciplinary and then shifted to purely science or only mathematics teachers in subsequent years), we were able to analyze the development of their data use in collaborative inquiry. 

The SVPLC was set in a small, rural school district. In Year 1 of the PRiSSM project, membership consisted of three middle school and two high school mathematics and science teachers. These lead teachers were encouraged to participate by their administrators and were introduced to PRiSSM during the 2004 week-long summer academy. These five teachers also attended the 2005 summer academy. In Year 2 of the project, group membership expanded to eight, with the addition of two middle school science teachers and one high school mathematics teacher. In the summer of 2006, seven of these eight teachers attended the summer academy; two of the original five lead teachers left the project between the spring of 2006 and winter 2006 (one middle school mathematics teacher and one high school mathematics teacher). 


The professional development activities in the PRiSSM summer academies included experiences that began and extended teachers’ conversations about high quality learning and teaching and immersed them in looking at student data (from state tests and more fine-grained, classroom-based student work). The first academy introduced them to ideas about professional learning communities and collaborative inquiry, and subsequent academies focused on building lead teachers’ skills in facilitating PLC work. Each year, teachers left the academy with a nascent inquiry question and plan for pursuing their inquiry. Additionally, one-day academies focused on collecting and analyzing data were conducted in the fall of 2006 and winter of 2007. 

Over the three years, the SVPLC met approximately one day per month to continue their collaborative inquiry. PLC meetings ranged in time from one to three hours. A PRiSSM facilitator attended most of the meetings and served an active role in helping them set agendas, access resources, and frame their conversations. For the first two years of PRiSSM, the SVPLC teachers’ inquiry question focused on improving students’ communication skills, especially their knowledge and use of important scientific and mathematical vocabulary. In Year 3, they redefined their inquiry, investigating the effect that “systematically and deliberately” communicating learning objectives to students had on student achievement. A key feature of collaborative inquiry is using student data to make informed decisions about practice. Over the three years, these teachers drew upon a variety of data sources including state test scores, classroom quizzes and unit test scores, teacher surveys, student writing samples (including science notebooks, reflections, and science laboratory reports), and students’ use of vocabulary in classroom discourse.

Data Collection

Data for the development of this SVPLC case study were collected from the first PRiSSM summer academy in 2004 through the spring of 2007. Video and audio records were collected during all summer academies and mid-year “mini” academies, at annual “Showcases” in which teachers’ presented their PLC work to district audiences, and at most of the meetings of the SVPLC. Artifacts from academies and PLC meetings were also collected. Transcripts were made from audio recordings of all PLC meetings and selected academy activities. Individual and focus group interviews were done with the SVPLC teachers at least once per year; these were transcribed for analysis. The SVPLC facilitator, supported by the PRiSSM Project from the summer of 2004 through June, 2007, provided field notes from PLC meetings and participated in two interviews. Additionally, two authors of this paper (David and Tamara) and the SVPLC facilitator were members of the PRiSSM leadership team. As such, the authors had access to PLC progress reports, artifacts, and project planning information throughout the PRiSSM implementation.

Data Analysis

General descriptive accounts (Merriam, 1998) were composed for each academic year of the SVPLC’s participation in PRiSSM (July, 2004 – June, 2007). The issues teachers’ were experiencing with the use of classroom data were apparent in these accounts and focused our analysis more specifically in this area. Analysis of these data was framed by questions related to how teachers talked about, accessed, and made sense and use of student data. Employing a constant comparative method (Glaser, 1969), all SVPLC transcriptions and written artifacts were coded in major categories such as data sources, data collection, explanations of student work, teacher stories about student learning, resources, and constraints. The qualitative data software Hyperresearch was used for coding and sorting. Data tables were used to sort examples of teachers’ comments related to specific codes (Miles & Huberman, 1994) and the authors continually compared and discussed examples from the categories to better conceptualize the meaning of each. Once the categories were well-defined, we characterized the teachers’ collective learning trajectory, looking for patterns and changes in the ways in which the community talked about and tried to understand and use student data. We also explored ways that the teachers’ emerging understanding of data influenced others outside of their community (such as other teachers, or the school’s administration). Our interpretations were checked with the teachers in the SVPLC and their feedback was incorporated into our findings and discussion. 

Findings

During the three years of participating in collaborative inquiry, teachers in the SVPLC made shifts in their views and uses of student data. However, one perspective seemed to influence their thinking and actions throughout—during all three years, the teachers’ conversations and collective actions were permeated by an evaluative perspective. In essence, the use of classroom-based student data was viewed by the teachers as a tool for proving student achievement. This shaped the forms of data collected and the uses for these data. While other reasons for purposefully collecting student work emerged, this evaluative perspective continued to shape, and at times even derail, their collaborative inquiry.  

Despite teachers’ inclination to view data from an evaluative perspective, the teachers’ data collection and analysis in relation to their collaborative inquiry did change over time. Table 1 reflects the three distinct collective perspectives we generated from our data analysis; these characterize the dialogue of the group rather than that of any individual teacher. While different individuals expressed one or more of these perspectives at different times over the three years, one perspective emerged as the most influential in a given year. 

In 2004-2005, the first year of the SVPLC collaboration, the dialogue reflected an exploratory and additive view of data. This encompassed a somewhat complex exploration of possible data sources. Teachers tried new ways to gather information about students, largely influenced by PRiSSM academy experiences and on-time support from the PRiSSM PLC facilitator. Through sharing narratives of personal methods, individual teachers heard instructional strategies that were new; some strategies were incorporated into other teachers’ classroom practice, and others were not. In the second year of their PLC collaboration, the dialogue and collective activities largely reflected a summative and evaluative perspective, and a more simple approach to collection and analysis. This view, also present in Year 1, came to the forefront as teachers searched for ways to definitively show students’ progress. In Year 3 of the PLC inquiry, the teachers adopted more complex assessment practices intended to be more formative by allowing for specific, timely feedback regarding their students’ learning and progress. They shifted to a shorter-term assessment cycle that was embedded in lessons or units, and examined what these assessments might tell them more specifically about students’ understandings. 


Using the themes presented in Table 1, we discuss more specifically in the following sections the ways the SVPLC members viewed and used data over a three-year period. While we chose a chronological discussion, the case is actually driven by the thematic-based analysis present within each year. Each section analyzes the data sources and collection, data analyses, and PLC interactions that embody the SVPLC within and across the 3-year period. It should be noted that teachers talked about many aspects of teaching and learning other than student data. We want to emphasize in this paper we only examine their interactions around data; they told us and we observed that they found other values in their PLC work and conversations that we do not address here. 
Year 1: An Exploratory and Additive Perspective 

The five teachers co-developed their inquiry focus during the summer academy, based upon their existing beliefs about links between students’ facility with content-related terminology and student achievement; as Jack stated, “It just seems that when [students] use [appropriate terminology] they understand the concepts better” (Group interview, 3/18/05). The group sought out research to support their inquiry focus:

There’s a lot of other previous research out there on the internet that we can go get where other school districts and other states have identified the same issue—that the proper use of vocabulary within a subject matter heightens student achievement levels and we’ve got a lot of information and a lot of research that, for school districts that are focused on that, it’s proven true. (Group interview, 3/18/05) 

Here, Jack makes an explicit connection between students’ knowledge of vocabulary words and students’ understandings of the concepts underlying the vocabulary words. However, analyses of group dialogue and facilitator’s notes indicated that there was never a clear consensus on what students using vocabulary meant or what vocabulary knowledge looked or sounded like. While some teachers were focused on connections between student talk and the understandings contained therein, other teachers were more concerned with matching student talk to prescribed definitions of scientific terms. At one point their focus was described as “[students] communicating to us they understand [the content],” while another time the focus was described as students’ “scientific and mathematical communications skills.” The latter perspective aligned with other comments about written responses on formal assessments, while the former was more generally about students’ abilities to talk and write about mathematical or scientific ideas. Even though their collective understanding of “using vocabulary” was fluid, there was a definite interest and buy-in for experimenting with using data to understand students’ use of vocabulary.  

Explorations in data collection. The first attempt by the SVPLC at collaborative data collection had many complex facets, as the group planned to audio record students’ classroom dialogue and analyze these records for vocabulary usage. This plan would have provided them with multiple data sources at multiple points in time. These data would also lead to a complex analysis, as the group hoped to measure students’ ability to use vocabulary accurately at the beginning of the year and then across time. However, the implementation proved less than feasible. Early in the school year, each teacher tape recorded students as they participated in classroom conversations. The teachers collaboratively developed a scoring guide for student talk as a measure of vocabulary use. Turns where students used vocabulary correctly received a plus; turns where they could have used a vocabulary term, but did not, received a zero; and turns in which students used a vocabulary word incorrectly received a minus. However, some tapes were inaudible, and the time required to review a tape for vocabulary usage was extensive. The teachers also reported that they found fewer instances of vocabulary use than they expected. As Jack explained:

It all started out as a good plan but we found out very quickly that you can’t record information, you know, when you’re talking about kids talking unless you have one of those for every kid and then be able to actually say, “Oop! He said a word!” (Group interview, 3/18/05)

According to facilitator notes and a public presentation of their work, the teachers did not feel the recording or subsequent analysis of the talk was particularly beneficial. 

As the group abandoned their initial plan for classroom recording, each teacher based individual data collection decisions, discussed below, on his or her own classroom situation. Table 2 shows the variety of data sources different teachers talked about in PLC meetings. The teachers shared the methods and results of their individual data collection efforts at subsequent meetings. Although on several occasions teachers brought student work samples, these were not distributed, looked at, or discussed by all PLC members. Our analysis of the dialogue at these meetings reveals repeated examples of knowledge consultation, or what one teacher called “idea swapping” of ways to teach or collect data on students’ use of vocabulary. With respect to collaborative inquiry, while the teachers told us that they valued hearing about others’ instructional practices, we did not hear them examine or negotiate these accounts of practice or relate them to any evidence of student learning. 
Explorations in data analysis. Midway through the year, the facilitator specifically asked each member to bring evidence of student learning and to share what they had learned from it. The evidence brought to the group had both simple and complex qualities that varied greatly from teacher to teacher; however, the collective analytic methods of the teachers would mostly be categorized as simple. At the PLC meeting, teachers described their individual analyses of student work and reported both assumptive and empirically-based findings. Amanda, who used her students’ science laboratory write-ups as data, utilized some complex analytical techniques from a summative perspective. Instructionally, she supposed that her students needed more time and experience with science writing, including reading their writing to others, reading other’s papers, and revising their own writing. To examine this instructional decision through the use of student data, she designed rubrics to measure the content of students’ writing and as well as their vocabulary usage. Amanda aligned these rubrics to allow for cross-analysis comparisons by correlating these two data sources, and illustrated her work at PLC meetings through the use of bar charts. While student understandings were discussed, this was mostly done in general terms and in the context of showing changes in student achievement at the classroom level. Rick concluded that his students used vocabulary correctly, but that they weren’t very “coherent.” When he commented that he did not know how to help his students make their mathematical writing more precise beyond emphasizing it more, Amanda suggested using a document camera as a strategy to display and discuss vocabulary in student writing. Sam utilized several data sources. Since learning to use computer grading software, he compared changes in vocabulary quiz scores across years, but acknowledged that there were problems with such a comparison. He then added, somewhat lightheartedly, that he knew that his high school students were doing better on vocabulary quizzes because he was running out of happy face stickers much earlier this year. Jack shared anecdotal evidence that his students were doing better because they were more quickly completing vocabulary games when they competed as a class against other classes.

The interactions inside this particular data-sharing event had few aspects of knowledge negotiation either about the data collection process or classroom teaching. In addition, despite their attempts to explore student learning through a variety of data sources, these examples illustrate the evaluative perspective that permeated inside the SVPLC and the need to compare data across time. The teachers were critical of their approach and raised questions of validity throughout the year, such as Sam’s comment that, “After some inspirational teaching that I did, 33 kids got A’s, and 6 got perfect papers . . . but it was a different set of words . . . you can’t compare apples to oranges” (PLC meeting, 12/6/04). Sam’s statement was not further explored with respect to what these data could tell them about student learning or progress.

The limitations inside the SVPLC around data selection, collection, and analysis may have been a natural response to the professional development they received in PRiSSM. The PRiSSM staff had not foreseen the challenges that teachers faced in collectively analyzing student work as connected to instruction, and did not emphasize this to a significant degree in Year 1. An increased focus was placed on this in subsequent summer professional development academies, but in this first year, after being frustrated with the audio recordings of classroom discourse, the SVPLC members drew upon what they knew—individual strategies for assessing and evaluating student learning. Rick later provided explicit insight into the simplification of the group’s data experience over the year, explaining:

We were all going to bring tapes and then talk about them and then it just didn’t fit. Then we thought about getting student writing but she was going to use labs, I was going to ask questions, and we’ve never really got to that point [where we could look at a common set of writing]. (Group interview, 3/18/05)

When teachers brought materials to meetings, such as notebooks, sets of student work, or a grade book, they were not distributed to or examined by other teachers. Instead, anecdotal experiences were the normative form of data in the collective examination and discussion of student learning. For example, at a PLC meeting in December (2004), Jack shared: 

I’m really focusing on vocab, and highlighting it in their speech. They seem to be doing better. I don’t know if it’s because the class as a whole is picking it up better or if it’s because I’m doing it better.

Throughout the year, the teachers continued to talk about discussing specific student work. However, as one member stated, “I think we started that kind of, but we kind of drifted somewhere else” (3/18/05). After trying unsuccessfully to analyze audio recordings of students’ discourse, the data collected by the teachers in Year 1 became increasingly less complex.

Interactions and outcomes. The SVPLC members devoted significant time in Year 1 to exploring feasible data collection and analysis methods. However, they found some of their data, such as the classroom audio records, to be unusable given the time and equipment available. They also encountered significant challenges in sharing and co-analyzing student work due to the differing grade levels and courses taught. Thus, the teachers’ interactions became more about sharing instructional practices that might be generalized across their differences than about looking specifically at students’ understandings as reflected in written and oral communication. 

Several months into the process, one member described their inquiry status as “spinning its wheels” (Email, 2/4/05). The tendency to engage in knowledge consultation rather than raise questions about the evidence for the impact of specific instructional practices on student learning may have decreased the benefits of these investigations. On the other hand, the teachers also felt these interactions were valuable, as their routine practice of knowledge sharing facilitated an atmosphere of teamwork and support among PLC members. In their Showcase presentation, the teachers identified the conversations they had with teachers outside of their grade level or subject area as an important benefit from PLC work. For example, the teachers felt that they were better informed about what students needed to know in subsequent courses and what they might be expected to know from prior classes. The SVPLC teachers chose to participate in PRiSSM again, and recruited three new members.

Year 2: A Summative and Evaluative Perspective

While the SVPLC’s experimentation with data was influenced, to some degree, by experimental design perspectives during Year 1, it was defined by these summative and evaluative views of data the following year (see Table 1). The teachers ended the previous year frustrated about the lack of insight gleaned from their inquiry, as data collection was individual and exploratory. In contrast, Year 2 data collection was performed collectively and the standards of experimental design methodology were even more prominent, as the teachers attempted to conclusively discern if their students were making improvements. Throughout the year, the teachers attempted to reconcile what they had already learned and experienced about quantitative research with what they were learning in PRiSSM about qualitative research. Disappointing test scores on state achievement tests increased the pressures inside the district to focus on analyzing student achievement gains. The teachers were, again, willing participants, anxious to learn what the data could teach them about their students, and anticipating what they might learn from each other.     

The SVPLC pursued the same inquiry question as in Year 1—how to help students improve their scientific and mathematical communication skills, with a specific focus on how an increased command of mathematical and scientific language increased student achievement. There was a strong sentiment shared among the original five PLC members, “based on research they did” in the literature, that students’ fluency in using disciplinary terminology in written and oral responses was highly “correlated to student comprehension” (PLC meeting, 9/27/05). The three additional teachers who joined the PLC this year were agreeable to this focus. There were two data sources developed to inform their inquiry: one source was a survey given to all K-12 teachers in the district to determine how others teach and assess vocabulary; the other source was a pre- and posttest given to their own students asking them to tell what they knew about a circle (in mathematics) and about an experiment (in science). As the teachers discussed what questions to ask on these pre-post tests and how to evaluate students’ responses, their dialogic interactions were at times characterized by knowledge negotiation and at other times reflected the consulting nature seen in Year 1. As in the previous year, their sharing of practical and disciplinary knowledge was complicated by the different grade levels and subjects taught across the PLC members. 


Evaluative overtones in the PLC work. During the second summer academy at the beginning of Year 2, the SVPLC teachers listed formative assessment as one characteristic of high quality learning and teaching. When they reviewed their list during their first PLC meeting, some described formative assessment as “all our tests and quizzes—give more tests and quizzes” (9/27/05). PRiSSM experiences during the summer and throughout the year highlighted the value of more qualitative and descriptive frameworks for analyzing student work. Despite this, evidence exists that many members of the SVPLC continued to privilege quantitative measures of student performance over qualitative ones, referring to the former as “more valid” and “real science.” For example, when discussing embedding the teaching of vocabulary into other classroom activities and using classroom dialogue as a way to assess understanding, a teacher commented, “I’d like to see anyone go in to a parent teacher conference and defend that.” Comments about “proving” student increases in achievement and understanding were abundant throughout the year, as in the following statement by Rick:

I was under the impression that our data had to prove that it increased our WASL scores and I don’t think that’s going to happen. I don’t think we’re going to be able to find something that just definitely can go to the WASL scores and says, “Well there, that part influenced it.” . . . And that was our original premise but we struggled with the proof part of it. How do we prove that? (Interview, 8/7/06)

Privileging quantitative measures of student work by teachers is not surprising given the pressures for similar kinds of measured results for state achievement and other high-stakes tests prevalent in the current educational landscape. Further, this evaluative framework is the dominant scientific research framework in the academic development of these mathematics and science teachers. As Rick said, “Qualitating is hard to grasp.”

Feasible, simple data collection. The school year began with a review of state test scores from the previous spring; student achievement across the district was lower than desired. This increased pressures on teachers to verify student progress to external stakeholders, something that school administrators frequently discussed with the SVPLC and other teachers. The teachers’ emphasis on vocabulary as a key element in students’ communication was evident, given the low achievement data, the structure of the state mathematics and science tests that required students to construct extensive written explanations, and teachers’ observations that students who could use appropriate terminology in classroom explanations had higher grades.

At the first PLC meeting, the teachers reviewed their frustrations with data collection in the previous year and their dissatisfaction with making connections between classroom instruction and students’ increased facility in using disciplinary terminology. Out of this frustration emerged an interest in understanding “what everyone in our school district is doing based on vocabulary” (Showcase, 5/10/06) and they developed a survey for all the K-12 teachers in the district. While conversations that occurred during a collective analysis of this survey illustrate that individuals had both formative and evaluative perspectives on vocabulary assessment, the latter eventually became the dominant perspective in the group. This was largely a result of lengthy conversations during three PLC meetings that focused on the survey and featured stories of the teachers’ own teaching and learning experiences, rather than discussion framed by the survey results.

In October 2005, the group developed a common classroom-based assessment that would attempt to show changes in students’ conceptual understandings across grade levels. Prompted by one teacher’s question, “What vocab would be common to a science question across the board?”, they settled on asking about a vocabulary word from each discipline that represented an important idea and eventually constructed the following prompts for their pre/post assessment:

Science:  “Tell me what you know about an experiment.”
Mathematics: “Tell me what you know about a circle.”

Students across the grades were given the prompt in October as a baseline assessment and then again in the spring as a posttest to evaluate change. 

Surfacing differences unrelated to student learning. Despite the one-time comparison inherent in the data collection plan, there was the possibility for a somewhat complex analysis, given the collective and empirical nature of the data. However, the teachers encountered significant differences in their understandings about the value of the pre-post test. Further complications arose due to the cross-disciplinary nature of the group and different perspectives on and understandings of the specific content being assessed. The surfacing of these differences provided a stimulus for conversations that entailed instances of inquiry into their own ideas of both the content and their students’ learning; however, it also stymied the analysis of student data, especially for the science teachers. While the mathematics teachers were able to quickly develop a rubric for assessing students’ responses to the question about circles, conversations among the science teachers about their expectations for student responses on the pretest surfaced multiple areas where the teachers held differing views. They debated whether investigations should begin with a prediction or a question. They also found that they were using different words for experiment, with some calling them “investigations,” others “experiments” and “labs” and, at times, synonymously using the term “inquiry”:  

Serena: Honestly, a lot of these labs are not a lab that has a controlled >

Sam: < they’re investigations. 

Serena: I see more, I don’t really tell the kids that, and maybe I should be >

Maggie: < I tell them sometimes it’s an observation lab.

Serena: I will interchange “investigations” [with “experiments”], and maybe I shouldn’t be doing that, because that is what the kit calls them all, is investigations, it never says >

Facilitator: < and I think that’s [it], because in the kits they aren’t really investigations >

Serena: < they aren’t?

Facilitator: They aren’t investigating a question. They aren’t really an inquiry. (PLC meeting, 11/8/05)

During this extended conversation, the science teachers were not making meaning out of student work per se. Instead, the collection of student data stimulated a meaningful and important conversation about the content they taught. However, the science teachers did not generate a rubric for scoring students’ work, nor did they report doing a pre-posttest comparison of student learning. 

After administering the baseline assessment, the teachers met to develop a scoring rubric. While differences were found in the teachers’ desire to analyze the pretest data immediately, the dominant perspective inside the group was evaluatory and summative, as seen in the following PLC interaction:   

Colby: Are we going to evaluate them? Then we need a rubric.

Michelle: At least read them!

Maggie: Yeah, we’re going to evaluate them. 

Rick: Well, we’re going to read them but we’re not going to do the evaluation until the second one.

Maggie: Well, we have to evaluate them because how are we going to compare it to the second one? (PLC meeting, 10/11/05)

The mathematics teachers did develop a rubric that allowed them to assign points to each student’s work. However, at the Showcase in May, they reported that they had not yet done any comparisons nor made any conclusions about students’ growth over the year. They also had not looked at relationships between their teaching and students’ learning:

Audience Question: Did you have any intentional strategies that you were all doing to improve your teaching of vocabulary? 
Rick: At this time and place we all pretty much stayed with what we normally do. I think when we get some of this information more we might discuss it.

Jack: But when we did share strategies a lot of us did begin using other strategies that we saw our peers were using. So we got some continuity from class to class, also. 

As they had not implemented any common instructional strategies, it is not clear how they might use the data to understand what helped students learn. Despite our queries as to what became of this data, there is no evidence that they were able to make use of it.


Summary. In all three years, but dramatically in Year 2, teachers struggled with reconciling the scientific standards, student benefits, and external acceptance of both quantitative and qualitative research models. They were eager to conduct good research, learn from their data, and be better teachers. However, from past educational experiences, they collectively privileged a model of quantitative science, specifically an experimental design model, and felt compelled to create data consistent with those standards. Some members had trouble relinquishing the demands of experimental design. Other teachers felt more comfortable with taking a more qualitative approach, and individually looked at varied formats of student work for patterns that might illuminate degrees of student understanding. As committed and enthusiastic as they were about learning from their data, the data was not able to inform instructional decisions, and again they were left wondering how to find out about student learning. After two years of some frustration in not having learned much about specific relationships between teaching and students’ learning, the teachers were ready to shift their collective stance and practices with respect to collecting student data.
Year 3: An Embedded and Informative Perspective
Year 3 signaled a significant shift in the work of the SVPLC. All members participated in additional targeted professional development sessions in August, September, and February about formulating inquiry questions, identifying relevant and multiple data sources, and making meaning from classroom-based data. Together they read and discussed How to Conduct Action Research (Sagor, 1993). The group co-generated a new inquiry focus on what “difference it would make with student achievement if we were more specific about our learning objectives, and communicated them more clearly to the students” (Interview, 6/13/07).

Feasible and complex data collection strategies. As in Year 1, the teachers explored a large number of data collection techniques during Year 3 (see Table 3), most of which were embedded within the activities of a specific instructional unit. Given the cross-grade, cross-disciplinary composition of the group, the teachers discussed data sources they could collectively gather (such as written responses to entry and exit tasks), and then enacted data collection on a more individual level directed toward their needs to better understand the students in their own classrooms. Many of the data types in Table 3 provided opportunities for making explicit connections between a learning objective and students’ written responses and classroom engagement. These data sources could also be collected and analyzed on a short cycle, as opposed to the long pre- and posttest cycle attempted in Year 2. Maggie described her plan for collecting multiple forms of student data:

I very specifically and clearly state the objective, I get them to state it, we go through it, somehow get them to talk to each other about it, then I do the lab . . . one way I can tell they’ve met [the objective] is looking at their lab write-up, another way I can tell if they’ve met it is a test—just a standard, classroom assessment—the third way I can tell is get them to write a reflection in their notebook. (PLC meeting 9/21/06) 

Table 3 illustrates a return to data collection activities that are feasibly embedded in instruction, an approach abandoned during Year 1 after difficulties were encountered in recording and analyzing classroom talk. As Amanda stated at the end of the year, “Data collection was always and still is probably our most difficult part of the PLC process.”

The Year 3 data collection of the SVPLC was complex on many levels, as the teachers worked hard to use multiple data sources over extended time periods to understand their students’ learning and inform their instructional decisions. However, even after two years experience with collaborative inquiry, the members of the SVPLC still encountered methodological challenges. For example, Colby discusses a technical difficulty he encountered during a particular phase of data collection: 

I collect them at the end of the period, I don’t let them keep it. And I want them to keep it so they’ve got it as a reference but I wanted to keep it for this. For my data collection. So I’ve been struggling with how to deal with that little issue. (PLC meeting 2/21/07)

Other issues arose throughout the year regarding data collection, such as how much data was “enough” to analyze student learning in relation to stated objectives.
The challenges of making meaning. While the majority of research dilemmas in previous years centered on data selection and collection, difficulties in Year 3 surfaced in the data analysis process. Many teachers continued to hold emergent skills at analyzing qualitative data, and these limitations surfaced numerous times throughout the year. For example, Serena, who entered PRiSSM during Year 2, expressed a rather simple approach to qualitatively analyzing her students’ work:

I’ve got a couple sets of stuff now I have done specifically to try and gather data, but I don’t really know what the next step is . . . We took my stuff and separated them into piles, kids who got it, kids who didn’t, now what do you do with that? (Serena, PLC meeting, 12/13/06) 

Present in Serena’s perspective, however, is a genuine desire to better understand her students’ understandings and abilities, and a corresponding desire to utilize this information in future instructional decisions. 

Throughout the year, the teachers collectively pushed themselves to rely less on assumptive evidence—“I already have a feeling for when my kids are getting it and when they don’t” (PLC meeting, 9/21/06)—and rely more on empirical evidence for understanding student learning on a finer grain, related to explicit objectives. However, despite movement inside the SVPLC towards more formative perspectives on data collection and analysis, the group continued to wrestle with their evaluative perspective and need to prove something. Conversations, at times, centered on the validity of looking at student work as data and questioned what it could tell them without a comparison group:

Colby: Two things I was thinking about is the formative assessment, which really I have nothing to compare it against. And then we give some type of WASL-type prompt each month and I'm keeping score—well, but we don't give the same one each month—keeping score there. And then the self-reflections of the kids. Are those valid? I mean, do those [tell us anything]? (PLC meeting 11/4/06)
These comments reflect the teachers’ continuing need to prove changes in students’ understandings and identify a cause and effect relationship using an experimental treatment, something that remained after three years involvement in PRiSSM:

Collecting data that really just absolutely proved it one way or the other was a little bit more difficult. So partly we just had to go on what we felt and how we felt it was going in the classroom. (Michelle, Research Showcase, 5/23/07)
However, perspectives did surface at times that began to place a formative perspective into the forefront of the PLC interactions, as illustrated in the following dialogue:

Maggie:  So I have the formative assessments, chapter test scores, and prompts (student work samples from the state achievement test)

Amanda:  Bring them.

Michelle:  So we just need the scores? We don’t bring the papers?

Amanda:  I don’t know. But we want to have different things. You have to look in the tank from different angles, so we have to have a lot of different kinds of data.

The summative perspectives that lingered with the teachers regarding data analysis may have been misaligned with the types of data they had collected. As Maggie stated, “Formative assessment is my toughest issue because I want to grade everything.” While the teachers did engage in conversations about specific curricular and student learning issues, insights about their students based on their analysis of student data surfaced infrequently, particularly in the latter half of the year. Further, the SVPLC appeared dissatisfied in their inability to conclusively prove student learning gains, but were less troubled by their limited use of formative data and specific understanding of learners when discussing future instructional decisions during PLC interactions. 
The changing nature of dialogic interactions. In Year 3, the SVPLC became less focused on collecting data as a concluding, evaluative activity and more focused on data that had the potential to generate findings about specific student understandings. As a result, although this did not lead to the data-based understandings of learners for which they hoped, a significant shift in the nature of the teacher dialogue emerged in Year 3. Discussions of student data, unlike Year 2, involved specific attempts to construct local theories about the understandings and learning tendencies of the students in the teachers’ classrooms. Table 4 provides some specific comments and examples of questions raised within PLC meetings that were, at times, pursued through further dialogue. Group members credited the PLC facilitator for “keeping them very gently on the right track” and moving their interactions forward. Teacher interactions that truly inquire and raise questions, such as those in Table 4, illustrate the group’s growing tendency to attempt to focus more on data-based conclusions about student thinking than on stories of prior classroom experiences. Further, the teachers utilized this information to formulate specific plans for teaching actions that utilized this emergent knowledge of students. Michelle’s comment is representative of the teachers’ shift in Year 3:

[Our focus] forced me to look at the lesson I'm teaching and say, “What is it I really need the kids to get out of this?” We realized often we had too many objectives, and it's so easy to forget, it doesn't matter how long you've taught, but it's so easy to forget how long it takes to really get a concept down. (Interview, June 13, 2007)
Despite continuing as a cross-grade, cross-disciplinary PLC, the teachers were able to talk more specifically about their learning objectives and related student work. This was an intentional decision that eventually defined the group’s inquiry focus for the year. As one teacher stated, the growing desire was to “not just teach through the text, but teach what you want kids to know.” All of the teachers in the SVPLC implicated the inquiry work, which targeted learning objectives, with providing a needed “instructional focus” in their classrooms that would not “overload my students.” In previous years, much of the PLC dialogue focused on sharing classroom practices and other topics in a manner that was disconnected from specific student learning goals. In Year 3, the group engaged in a deeper dialogic examination of student learning issues, leading to more usable information in relation to classroom practice. This was, in part, due to the changing nature of the student data and an overall shift in data collection strategy that targeted smaller segments of instructional practice. The evidence also suggests that a stronger shift in corresponding analytic methods could have furthered the teachers’ individual and collective use of student data to inform instruction. Michelle, at the end of Year 3, expressed continued optimism for the work of the group, “We are not giving up, because we really do believe in it.”
Conclusions

A summative perspective on student assessment currently permeates our culture. Judgments about teachers, schools, and districts are usually made in a summative fashion and based on large-scale student achievement data. As a result, teacher time is usually occupied by the mission of improving student test scores on these summative measures. But there currently seems to be no greater resource demand in K-12 public education in the U.S. than teacher time. The external accountability measures that teachers face, though important in various ways, require significant investments of the precious commodity of teacher time and have the potential to influence teacher development in unforeseen ways (Giles & Hargreaves, 2006; Whittaker & Young, 2002). Further, collaborative inquiry grounded in student data can prove significantly challenging, even to teachers who make these commitments. In any educational environment, assessing student understanding in a way that can inform future instructional decisions is a difficult process. Teachers must formulate or select appropriate data instruments, and then determine a way of making meaning from these sources in relation to how students think, act, or understand, and then connect this to future student learning objectives. Doing this for just one student is a daunting task. Doing this in a collaborative manner, and laying bare one’s instructional beliefs and practices, can be overwhelming. Teachers who choose to truly engage in collaborative inquiry should be commended on many levels.

The impact of a evaluative perspective on the SVPLC

In the case of the SVPLC, external evaluative forces were at play over the entire three years of work that hindered the teachers’ ability to utilize student data to inform practice. These evaluative forces came from a variety of sources. First, in addition to the manner in which evaluative assessment permeates the general culture of the U.S., the teachers were faced with the immediate task of improving their own students’ scores on state achievement tests, punctuated by pressures from within the district. Second, all of the teachers had academic traditions in mathematics or science, and were trained to research problems using objective, quantitative measures. Third, as participants in the PRiSSM project, the teachers also felt additional accountability pressures. The evidence indicated that these factors, at least in part, contributed to the evaluative perspective towards assessment and collaborative teacher inquiry present throughout the three-year SVPLC activity. Further, neither formative assessments nor qualitative methodologies were sufficiently developed inside the PRiSSM professional development project, at least to the degree that led to specific, usable techniques by the SVPLC teachers. 

Despite this, the teachers managed to employ data collection methodologies that supported examinations of student understandings, particularly in Years 1 and 3. Across the group, members possessed a wide array of experiences and knowledge in regard to assessment that influenced their inquiry. However, this knowledge was distributed across different group members, and was not understood deeply by any individual. Over a three-year period, the group co-constructed a vision of how to use multiple forms of student data over short, iterative cycles to inform their classroom practices. This was a major shift in thinking from the long-term, single-iteration cycle performed in Year 2. However, even after three years of collaborative inquiry, the teachers continued to struggle with finding ways of collectively, and sometimes individually, analyzing these kinds of data.

Perspectives on and uses of data

The fundamental dilemma faced by the teachers in the SVPLC can be summarized by the following question: What counts as “data”? The horns of the dilemma stemmed from the different perspectives taken inside the SVPLC regarding data collection and analysis, which were related to the teachers’ varying approaches to classroom teaching and assessment. All of the teachers wanted to support their students’ understanding and use of vocabulary. But on the one hand, some teachers desired that their students use terms in prescribed ways in specific assessment contexts, while others were looking at the manner in which students used terms in more natural settings. Further, some teachers wanted to uncover specific understandings their students held around particular terms or content-related topics, while others wanted to prove specific gains in student achievement. These differing perspectives afforded very different answers to the question of the constitution of data amongst the teachers.

In Year 1, it appeared that the teachers used their varying perspectives as a source of growth. The exploratory perspective taken in their data collection efforts allowed for multiple attempts at uncovering student understandings, many of which were embedded in classroom interactions or classroom-based assessments. The SVPLC had a limited ability to make meaning of these kinds of data, particularly in a collective manner, and an overarching summative perspective on data analysis. This led to a degree of frustration inside the SVPLC, limiting the potential impact of their data collection efforts on future classroom practice. As a result, the formative aspects of data collection and analysis were mostly abandoned in Year 2, and only a single pre-post data set was collected. The group’s interactions over the entire year were no longer grounded in student data, and the group’s entire focus was on proving student achievement gains. Further, although the group assumed they had the skills to successfully analyze these quantitative data sets, no analysis surfaced that led to usable information on student learning or that could inform future instructional decisions. Year 3 signaled a second radical shift, one in which a formative perspective arose, for the first time, as the primary lens for data collection. The year was marked with multiple attempts across the teacher group to return to collecting student work embedded in classroom practice, and specific efforts were made to adequately analyze these kinds of data in order to uncover specific student understandings around predetermined learning objectives. While the data collection efforts of the teachers were mostly successful and stimulated useful teacher interactions, a persistent inability to adequately analyze the data prevented the group’s efforts from becoming even more impacting on their instructional practice. In essence, the PLC activities of data collection and the pursuit of data analysis moved the group forward in their thinking about classroom practice; the actual data analysis and subsequent results had a lesser impact on the group’s trajectory. 

Towards a community of inquiry

Shifts in the nature of teacher interactions were found that corresponded to the changing perspectives on the nature of data and assessment. Evidence was found that connected the teachers’ use of classroom-embedded student data to teacher interactions grounded in explorations and discussions of student understandings. Year 2, devoid of any classroom-embedded or formative data, was also nearly devoid of any teacher interactions that surfaced teachers’ beliefs or understandings about student understandings. In contrast, Year 1 and especially Year 3 contained numerous examples of classroom-based data collection efforts that focused on student understandings. While the SVPLC were limited in their ability to successfully analyze these data, the evidence indicates that their attempts to do so prompted numerous conversations about particular student understandings around these data topics, and led to specific reflections on future instructional decision-making.

The initial growth trajectory of the SVPLC can be characterized using Lave and Wenger’s community of practice framework. From this perspective, old and new members of a community work and think together, gradually immersing new members into the knowledge, tasks, values, language, roles, artifacts, events, and struggles of the group. These actions characterize the first two years of SVPLC activity. In Year 3, the SVPLC underwent a nuanced shift in their identity, best explained by Wells’ (1999) notion of a “community of inquiry,” in which group members wonder and ask questions; collaboratively seek to understand; use what is learned in making future decisions; choose an inquiry focus based on first-hand experience and interest; and reflect on what is being discussed or created. The SVPLC took on characteristics of a community of inquiry in their concentrated effort to gain insight into their students’ learning of important content. The evidence indicated movement in the group towards an inquiry stance (Wells, 1999) in Year 3, with questions and wonderment playing a larger role in the direction of PLC dialogue. Teacher interactions depicted a driving professional need to collect data to better understand the nature of students’ learning, and not merely determine if the students were learning. The shift to an inquiry stance by the teachers entailed a collective movement to doing the data collection and analysis for themselves, driven by an authentic personal interest, and was based on a growing common vision that small changes in instruction might incrementally impact student learning. 

Collaborative, critical examinations of student data do not naturally occur. Further, when attempting to use data to inform instruction, teachers may discover that what they are doing is not working. But that discovery does not necessarily provide alternate strategies, explanations for why the approach isn’t working, or the knowledge needed to address student learning needs uncovered by the data. And asking sincere questions does not, by itself, yield helpful answers. The SVPLC’s collaborative inquiry stance, while important to the overall growth trajectory of the group, was not enough to successfully address all of the instructional dilemmas raised by the group. Enhanced facility with data analysis remained an important need. However, the decision to move to short inquiry cycles grounded in classroom-based student data mutually supported the group’s movement towards an inquiry stance in Year 3. While the SVPLC had an often difficult and frustrating journey, the teachers’ persistence and professional abilities led to noticeable differences in their approach to inquiry, particularly in regard to using student data, as well as their instructional practices, particularly in regard to classroom assessment.

Implications

The thematic analysis of the SVPLC illustrates a complex developmental trajectory of a group of teachers struggling to improve their immediate educational context. As the focus of our analysis is on individual and group uses of student data, curricular issues such as materials and content, student issues such as socioeconomic and cultural background, and systemic issues such as tracking or various district initiatives were not highlighted in the analysis, although many of these were included to some degree. Further, the SVPLC is but one case amidst a growing number of similar professional development issues that contain multiple groups of teachers engaged in collaborative teacher inquiry. However, the findings presented here are informative to researchers, policy makers, and professional development specialists.

Perhaps the most important implication of this study is the attention that must be given to nurturing teachers’ formative perspectives on data collection and analysis. After three years, the teachers in this case study were only beginning to shift away from their initial evaluative perspectives; there appeared to be three specific reasons for the group’s entrenched position towards data and inquiry:

· a general evaluative perspective towards data collection that permeated dialogic norms;
· an unwillingness to deeply analyze qualitative data due to other time demands;
· a limited number of available qualitative analysis techniques, such as a thematic analysis of student responses or comparing students’ expressed ideas to learning objectives (perhaps through a rubric).
The second bullet has implications on school administrators, as teachers who engage in collaborative inquiry require significant supports regarding time – time for the group to meet, time to collect and analyze data, time to reflect. Many schools and districts are embedding collaborative into the school day. However, teachers who truly engage in the researching of their own instructional practice may require far more time than might be allowed by administrators, or the general public. A dilemma facing teachers who wish to engage in collaborative inquiry is how to seriously inquire into one’s practice in an educational system that provides little time and does not highly value this kind of work.


The first and third bullets have important implications on professional developers. Not only do teachers require specific skills in formative assessment and qualitative data collection and analysis, but a “proving stance,” instead of an “inquiry stance,” might exist in one, some, or all of the teachers in a collaborative inquiry group. Targeted professional development activities that support the development of specific data analysis skills likely need to be accompanied by experiences that develop appreciation for and acceptance of data that seeks to understand and not prove.

The SVPLC was supported by a knowledgeable facilitator as well as an administration who gave the group time and space to perform their inquiry work in the manner and with a focus of their choosing. However, despite accompanying ongoing professional development, the teachers appeared to need even more one-on-one facilitation, particularly in the areas of finding focus and data analysis. Teachers in classrooms often seek to develop students’ learning through problem-based, guided experiences; such teachers need to be knowledgeable about content and have the ability to facilitate student work and interactions in productive directions. Teachers who engage in collaborative inquiry need these same kinds of supports.

Collaborative inquiry groups that contain mathematics and science teachers across grade levels are in a difficult position to find a common focus. It was virtually impossible for the SVPLC to focus on a specific curricular topic or traditional content goal, so learning process goals became the focus. While the group composition allowed for greater camaraderie within the group and enabled all of the teachers to extend their collegial network, the cross-disciplinary nature of the group also seemed to hinder the group’s ability to collectively analyze data and engage in rich discussions of specific student learning trajectories that could be observed in the data. While we are not arguing against cross-disciplinary teacher inquiry groups, we are identifying a specific area in which support must be given in order for such a group to collectively move forward.
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Figure 1

Conceptual framework for teachers’ collective engagement around student data in collaborative inquiry
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Table 1

Teachers’ Collective Perspectives on Data Collection and Use

Perspective



Description

	Exploratory / Additive
	Teachers try out different data collection strategies; add new instructional activities to their professional toolbox

	Summative / Evaluative
	Student data comes from final assessments, or pre- and posttests; numerical comparisons, percentages and statistics demonstrate student achievement 

	Embedded / Informative
	Formative assessments are embedded into everyday learning activities; students and teachers informed about specific aspects of student progress; impacts instructional decisions


Table 2

Year 1 Data Sources 
	Audio recordings of classroom vocabulary usage by students

	Vocabulary used in science laboratory write-ups

	Science notebooks

	Written explanations of mathematics problems

	Vocabulary used in chapter discussion reviews

	Vocabulary quizzes

	Anecdotal observations of students’ use of vocabulary in class

	Gradebook records


Table 3

Year 3 Data Sources
Students’ science laboratory write-ups 

Students’ mathematics tasks

Students’ notebook reflections

Students’ self-assessments of errors

Entrance and exit tasks directly related to the stated objective

Tests & quizzes about the value of making objectives explicit

Anecdotal observation of student engagement and participation
Table 4

Teachers’ Questions and Comments about Student Thinking

· On ours, we were talking about it . . . how come the kid didn't do well in writing about this electrical circuit, was it because the kid didn't know the vocabulary? (Michelle, PLC meeting, 9/21/06)
· An assessment is for me to see did my students understand, did they learn what it was I needed them to learn, and if they didn't, then from the assessment I can tell what do I need to go back, do I need to teach differently, and it was this year . . . that's why I started doing the little entry and exit tasks, because those were my formative assessments, and it actually drove my instruction. (Amanda, Interview, 6/14/07)
· I'm wondering if we're going to notice any gaps in our curriculum that need to be addressed . . . you start really looking at goals and objectives, exactly what you want students to know, or be able to do or explain, that may point up, oh wow, they couldn't do this because they didn't have this back there. (Sam, PLC meeting, 9/21/06)
· A lot of times you walk in the classroom, "Oh, what am I going to do today? Oh, go with page 37. Let's go!" you know? But [if I say], "What am I trying to do today?" I'm being more focused on picking the activities that'll support that objective that day. (Maggie, PLC meeting, 11/4/06)

· I'm hoping that down the road the process I'm going through here, that I will be able to, anything that a student does will get me to say yes, they're understanding it, no they're not . . . (PLC Meeting, 9/21/06)  

· But are you clear in your own mind what your objectives are when you get up, when you teach a lesson?  (PLC Meeting, 11/4/06)  
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