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Inquiry Into Inquiry Into Inquiry: Finding Out What Counts as Support in SCTI
This paper focuses on three cases of secondary mathematics and science teachers engaged in supported collaborative inquiry. After a discussion of the professional development context, we will utilize the cases to illustrate themes commonly found in our analyses of support for teacher collaborative inquiry. The Cedar Grove case will focus on supporting teachers who become leaders of professional learning communities (PLCs), the Grays Bay case will focus on the role of standards and assessments in PLC work, and the Alder Creek case will examine the construction of resource networks as supports for teachers engaged in collaborative inquiry. These supports emerged as critical in each of these cases, as well as other cases we have examined. The three cases discussed here will focus on the ways in which teachers conceptualized the notion of support, and how specific supports influenced the teachers’ engagement in their PLC work.

Data sets are consistent across the cases and are predominantly from inquiry activity in the third and final year of the target professional development project. Transcripts from nearly all PLC meetings, interviews with teacher and administrator participants, and numerous informal conversations with all participants comprise the bulk of the data. The themes emerged after numerous discussions of individual and joint data sets amongst the research team. The themes were then refined through an iterative process that involved analyses of individual cases followed by cross-case analysis. Member checking with key participants was made. Further details of the methodologies employed by the research team can be found elsewhere (Slavit and Nelson, 2006, Nelson and Slavit, 2007).

PLC Support:  Definition and Context

PRiSSM was a 3-year professional development project involving approximately 150 teachers in 6 rural and suburban school districts in the Pacific Northwest. The first year of PRiSSM focused on building the capacity of lead teachers to engage in collaborative inquiry work. The final two years involved the implementation of site-based PLCs, led by the lead teachers, in the 22 PRiSSM schools. PRiSSM was designed to allow teachers to work towards a common vision of high quality learning and teaching while engaged in collaborative inquiry on a focus of their choosing. Figure 1 provides an idealized representation of a common inquiry path taken by the teachers.

Two general kinds of support have been previously identified as central to teachers engaged in collaborative inquiry. These are 1) support for the inquiry process and 2) support for the interface between the inquiry work and broader contexts (Nelson & Slavit, 2008). 

Figure 2 is a theoretical model for understanding teacher professional development that has been adapted from previous work (Carrol and Mumme, n.d.; Cohen and Ball, 1999) which we will use to further delineate the kinds of supports PRiSSM provided. Starting with the inner circle of Figure 2, which represents the classroom, support was given to enrich the teachers’ skills and perspectives associated with classroom practice. While the focus of PRiSSM was to develop capacity for collaborative inquiry, it was also felt that the teacher leaders needed to do so within the scope of effective teaching practices. However, this was the least emphasized level of support, consisting of analysis of videotaped classroom teaching segments and engagement and discussion of mathematics and science learning activities by the teachers during week-long summer institutes.

The second type of support, relating to the middle circle of Figure 2, focused on the teachers’ engagement in collaborative inquiry, with the “content” of the inquiry related to classroom teaching and learning. Two broad sets of activities comprise the bulk of support of this kind. First, specific activities were designed to support the lead teachers’ ability to facilitate collaborative inquiry with their colleagues in their schools. These included the modeling of community building activities, engagement in and protocols for discussions of high quality learning and teaching, and attention to the development of group norms (Garmston and Wellman, 1999). The second set of activities for this kind of support involved the development of specific inquiry skills in the lead teachers. During the summer institutes, the teachers were introduced to various aspects of the inquiry cycle depicted in Figure 2. Protocols for looking at student work and analyzing large-scale, quantitative data were also modeled for and used by the teachers. 

While these first two types of support most closely related to the collaborative teacher inquiry process, the next type of support also related to supporting the interface between the inquiry and broader contexts. Hence, this kind of support would occur in both the middle and outer circles of Figure 2 and involved the presence of a facilitator and other educators during the academic year. Although each PRiSSM facilitator was either a mathematics or science specialist and member of the project’s steering committee, they collectively possessed varying degrees of experience and ability in supporting teacher collaborative inquiry. Further, the amount of time each was able to devote to an individual PLC varied greatly.  

Facilitators attended PLC meetings and supported the lead teachers in the community building and inquiry processes, as well as assisted in logistical issues such as scheduling meetings and attending to the paperwork demands associated with the grant. Facilitators and other project staff were called upon to locate research articles, find data collection tools, access information on school and district data, suggest targeted classroom activities or instructional practices, or try to locate specific workshops or courses that would allow teachers what they needed to continue their investigations.

Because of their positions outside of the classroom, many of the facilitators were also able to support the interface between the inquiry process and school and district contexts. This involved attention to negotiating consistencies or inconsistencies between the PLC’s inquiry focus and larger school and district improvement efforts. In some cases, facilitators acted as a communication conduit between teacher teams and school leaders, and other times they promoted teacher work at the district level as an important component of overall reform efforts. Further, facilitators and other project staff connected teachers to other individuals engaged in similar work. As the project progressed, many lead teachers developed their own network of resources to support their work.  

The final set of supports provided by PRiSSM was exclusively related to supporting the interface between the inquiry work and broader contexts, and lie in the outer circle of Figure 2.  Because PRiSSM was developed with an eye on sustainability, attention was given to school and district administrator involvement from the outset of the project. District liaisons were established to support project work and planning, and numerous formal and informal meetings with school principals and key district stakeholders were held that were informational, proactively planned to address a specific district issue, or reactive to a problem occurring in a school or district that was usually related to inconsistencies between the teachers’ inquiry work and the vision and goals of the school or district. Time was devoted during summer institutes for targeted discussions of project goals and activities with school and district administrators, including administrator participation in the teachers’ planning sessions. Administrator attendance at the summer institutes was high, with the exception of two of the most rural districts. Beginning- and end-of-year district events were also attended by administrators. These were designed to develop broader project awareness and buy-in by articulating project goals and activities to non-PRiSSM teachers. These events also provided a showcase for PRiSSM teachers to talk about the results, challenges, and successes of their inquiry activity. Finally, PRiSSM project staff encouraged lead teachers to take active roles in state mathematics and science education initiatives, including the presentation of their inquiry findings at regional and national venues.

Collectively, these supports were intended to assist teachers in the difficult, complex journey that is teacher collaborative inquiry. The following cases, all of which occurred in the third and final year of PRiSSM, will illustrate the degree to which these and other supports were helpful, those factors that influenced the potential and real impacts of the supports, and missing supports that may have been useful to the teachers’ inquiry work.

Case 1:  Grays Bay Middle School


The context in which a PLC exists exerts a significant influence on teachers’ inquiry foci and their collaborative inquiry and has the potential to provide meaningful support. In Washington State, teachers’ collaborative inquiry is embedded in a context significantly shaped by the state content standards (referred to as the EALRs, or Essential Academic Learning Requirements, and as the GLEs, or Grade Level Expectations) and a criterion-referenced, high-stakes test (known as the WASL, or Washington Assessment of Student Learning). In science, the work of middle school teachers is bracketed by the state test, as it is given in the 5th and 8th grades (as well as the 10th). Additionally, the science content standards are promoted as the science curriculum and, as such, can be construed as support for teachers in making instructional and assessment decisions. In 2005-2006, the first year of this case study, the GLEs were a recent document and only emerging as a factor in teacher planning. Additionally, the state science assessment was fairly new and the scoring criteria and test item format were unfamiliar to most teachers.

The Grays Bay middle school science PLC provides a rich example of the intersections between teachers’ PLC inquiry and the contextual forces exerted by standards and testing. The Grays Bay PLC was composed of six 7th grade life science and 8th grade physical science teachers in 2005-06, and expanded to eleven members in 2006-07. In our analysis of data from these two years of PLC work at Grays Bay, the influence of the state standards and test on shaping their collaborative inquiry is evident. We use the Grays Bay case to show connections between their PLC’s collaborative inquiry and the supports, opportunities, constraints, and dilemmas presented by the state standards and tests. 

Making Use of State Standards & Assessments


At the beginning of both the 2005-06 and the 2006-07 school years, WASL results from the previous spring influenced the PLC members’ choice of an inquiry focus on improving students’ abilities to write scientific conclusions. Corinne described how their inquiry question in 2005 drew from an item analysis of WASL results in conjunction with classroom-based evidence: 

Eighty percent of the kids, if we just gave them a multiple-choice test, would meet standard. But when we looked at adding writing into the equation, only about 20 to 30 percent were actually meeting standard . . . And plus we just knew from working with our students that when they were writing they weren’t supporting their conclusions with evidence, they weren’t asking questions, they were all over the board. So that’s how we came to our question.
In this way, the state test supported teachers’ development of a PLC focus that was meaningful to them and validated in the larger landscape of state standards. 


The group’s inquiry focus, rooted in a specific GLE, provided a focus for an ongoing dialogue about what a good scientific conclusion would include and, particularly, what it would look like when composed by middle school students. Integral to this conversation was an exploration of how scientific conclusions related to a deeper understanding of the nature of science and why it was important for students to comprehend this. Group members often expressed concern that they were in danger of only teaching students how to be successful on the test rather than helping them recognize authentic reasons for the components of a scientific conclusion. Leon, a 7th grade teacher and recognized leader of the Grays Bay PLC, expressed this concern: 

I think there’s a healthy concern that . . . are we focusing too narrowly on [students] writing conclusions that just fit the bill for the WASL? In my particular classroom I’m not, because I’ve always asked much more of them when they write their conclusions than what's expected on the WASL. But we’re also spending time showing them what is expected on the WASL.

This statement reflects the teachers’ concern that pressures to increase the number of students passing the test might result in teaching to the test and replace more meaningful learning about the composition of a strong scientific conclusion. 

The sustained (two-year) PLC dialogue about this inquiry focus provided a forum in which teachers were able to co-construct a better understanding of the GLEs related to students’ scientific conclusions and explore how these aligned or conflicted with their own beliefs. Early on, Nancy voiced the group’s confusion about how the students’ conclusions on the state test were scored:

We had no idea what the [assessment developers] were looking for—or I mean we had some outlines and stuff and then we still get to the word “explanatory language” and up until April we thought we had finally figured it out. 

The teachers devoted numerous meetings over the year to trying to understand what was implied by “explanatory language” in the WASL scoring rubric. They had their own ideas about what it meant, but received conflicting interpretations from different resources. In trying to understand what “explanatory language” would sound like in a middle school students’ scientific conclusion, the teachers used the State’s website for the science standards and assessments, looked at released items from previous year’s tests, and called science educators at the state to clarify. As Nancy points out, it took them several months to “finally figure it out”; unfortunately, soon after they thought they understood the criteria, they received new information that redefined the meaning they had constructed. Throughout the frustration and construction of new understandings, the teachers found support through their PLC collaboration, as Leon states:

I don’t think we would have developed that kind of understanding had we not been in this professional learning community where we got to decide what it was that was a need, and how we were going to discover that. 

Together they deconstructed the released items from previous year’s tests and closely examined the anchor papers (student examples) that clarified the scoring. These released items also provided them with model assessments to collectively administer in their classrooms, and resulted in student work that they used to further examine students’ learning. Subsequently, teacher leaders also used these test items to create district-wide benchmark assessments. These provided immediate feedback to all teachers so instruction could be tailored to students’ weaknesses.    

In relation to their attempts to understand scientific conclusion writing, the state test and standards can be said to have served as a critical competitor, providing them with a comparison point for their own values and beliefs about what was important to teach their students. As they analyzed the anchor papers, the teachers felt that they could teach the students to successfully write a WASL conclusion yet the students would “have no science content” to make that conclusion meaningful—“Because as a scientist, you’re stating what you know to be facts as they come off your data, but you’re also making a case for your hypothesis, for it or against it.” Andrea summed up this common concern when she stated that, “[The test essentially says],  ‘Let’s erase the chance for critical thinking and recopy the whole data table and that way they’ll get a point’.” Jessica clarified that while the state test dictated, to some extent, their exploration of new instructional strategies, the state standards were aligned with and useful in informing their teaching practices and learning goals:

We’re looking at the GLEs not so much to just figure out, “How can we help our students take the test well?” but because we’re like, “Okay, this is an important way to look at science. This is an important way to think about the world.” .  . . I don’t feel as a new teacher that [the state standards and WASL] are a chain around my neck. Like a bad thing. It’s, you know, I think what we’re pursuing would be good if those standards and WASL weren’t there at all. I think we would still be trying to reach similar ends. 

Dilemmas Emerging from Standards & Assessments


There were significant dilemmas that emerged as teachers developed and pursued their collaborative inquiry into students’ scientific conclusion writing. It was evident to us as researchers that the standards for what students should know and be able to do are presented to teachers as self-evident in meaning. However, as teachers discussed the components of and value in how scientific conclusions are constructed, it was very apparent that there was not a common understanding between the state’s vision of content standards and those of individual teachers. This lack of common vision led to some confusions inside the PLC. Nancy reflected to new PLC members how, in the previous year, they did not understand what to teach the students about conclusion writing until later in the year: 

We’d started the year, then we get together as a PLC after the year started and it was like going back and starting it [over]—“Geez, it would have been nice to have [understood what the GLE meant] in September”—and integrate it then into curriculum. 

It was through their collective examination of anchor papers, scoring guides, and their own students’ work, in conjunction with contacting science educators at the state office, studying written resources, and trying new instructional approaches in their classrooms that the teachers came to a common understanding of the state expectations in this one area. Six teachers worked on this for a full school year, meeting twice a month plus three professional days; their new understandings were then incorporated into an expanded PLC the second year. As such, the time to collaborate in constructing understanding was a major factor. 


Another dilemma emerged in 2006-07 when the teachers wanted to shift their inquiry focus from an inquiry process (conclusion writing) to scientific content (systems). After reviewing WASL data early in the year, Leon and the group concluded that, “Students are not being successful with regard to the systems strand.” However, the teachers were unable to get disaggregated information about the content areas (life, physical, earth science) or system components (structures, properties, changes) in which students did and did not do well. After requesting these more fine-grained data from the state and their district, Larry reported that he was told that:

The State’s going to keep it as a systems only and not divide it by question . . . (because) they can’t cover all of the areas evenly, and so, if you are comparing data year to year, you may have an up and a down which is not related to anything you’re doing at all but the fact the questions had to do with this area more this year and this other area more the next year. And so they didn’t want us to fall into the trap of doing that. 

Learning that the WASL test could not provide the kind of diagnostic data they desired posed a challenge to the teachers in forming an inquiry focus related to systems content, as they could not identify the specific nature of their students’ needs. As Jessica stated, “We don’t know what the state actually means when they say ‘systems’.” While the teachers continued to explore ways to determine student needs with respect to the systems GLEs, and despite Leon’s “working hypothesis that kids are going to have the most trouble with the questions about changes to systems, because that to me just smacks of higher level thinking,” they eventually abandoned this as a PLC focus. 

Further complicating their desire to focus their PLC inquiry on students’ learning of science content was the cross-disciplinary composition of their group. The mixture of life and physical science teachers served the group well when they focused on conclusion writing, as they were able to coordinate vertically across grade levels by examining what was difficult for 7th grade students and emphasizing that in 8th grade. This was not possible when they considered systems in life and in physical science. However, they briefly explored how they could use common vocabulary across different systems—inputs, outputs, parts, and rules—to help students develop the ability to address any new content with those concepts as a framework. As this vocabulary and way of looking at systems was new to the teachers and did not correspond with the ways in which existing curriculum was framed, it was decided they should continue to focus on conclusion writing while also beginning to explore ways they might address systems in the following year. 

Concluding Comments about Standards and Assessments

For the Grays Bay PLC, the state science standards and WASL were, in many ways, useful support structures. The test results helped them ground their inquiry focus in an area that was meaningful to them and also deemed important by the state. The released test items and accompanying anchor papers provided resources that teachers could adapt for their classrooms.and use district-wide. The teachers’ close examination of one aspect of the standards and assessment (conclusion writing) stimulated ongoing reflection on and dialogue about their own understandings and expectations and helped them focus their teaching. However, it was apparent that the meaning of the GLEs were not self-evident and it required significant time for teachers to construct a common understanding in just one area.

Inherent to both the accomplishments of the Grays Bay PLC members and to the dilemmas they faced is the need for collaboration time and resources specific to their inquiry. In the case of conclusion writing, these teachers had collaboration time through the PLC, which allowed them to seek out appropriate resources, delve deeply into the intentions of the state standards, explore their own understandings, and determine ways to elicit and examine student learning. However, when they attempted to investigate systems, they were unable to navigate past the mismatch between their existing curricula and the way the GLEs framed the content. The support they needed to undertake this investigation was not readily apparent, and when they couldn’t access specific information about where students succeeded and failed, they set aside their pressing question. 

Case 2:  Alder Creek High School

The Alder Creek PLC case study highlights the supports that six high school science teachers drew from, and hoped for, to support their collaborative inquiry during the third year of PRiSSM. Analysis reveals that the teachers’ capacity to do the work was increased through internal and external sources of support that resulted in a complex resource network. The Alder Creek case provides a glimpse into how resources are accessed and shared by teachers during supported collaborative inquiry.

Internal Supports

Throughout the 2006-07 school year, group diversity was recognized and used as a source of internal support by the Alder Creek PLC. In this case, internal support refers to resources from the individual members’ lives and educational experiences that they bring to the collaborative inquiry work of the PLC. For example, some early-career teachers were beginning their professional lives while others were entering the classroom from science-related positions in industry.  The group also had a very diverse array of educational backgrounds, with subject expertise that ranged from life scientists to chemists, and bachelors degrees to doctorates.

Supporting students’ scientific conclusion writing became the inquiry focus of the group. Cheryl, the leader of the Alder Creek PLC, first joined PRiSSM as a lead teacher mid-way through Year 1. As the 2006-07 school year began, a reforming of PLCs along content lines left Cheryl as a lead teacher without a PLC. At the end of the year, Cheryl reflected on her recruiting process and mindset as she went about finding new PLC members:

The year before [2005-06] we just dropped an email and said, “Who wants to be in PRiSSM?” We only had 4 people. So last year [2006-07] I went to individuals and said, “This is what PRiSSM is about, these are some things we can do.” And kind of sold them into the idea. And then when the people who are on board came, we're like, “Yeah, we're really jazzed about PRiSSM.” We started looking at data and just very driven to have seen research. 
Cheryl’s story of recruiting belies the underlying like-mindedness that eventually provides a bridge for the teachers to forge through difficult conversations and the development of respect for individual backgrounds. The group’s diversity provided moments that challenged Cheryl’s facilitation skills, particularly early in the inquiry process, as the group often needed to bridge the different backgrounds each teacher brought. For example, the following dialogue between Grace, a veteran teacher, and Lauren, a first-year teacher who recently left a science research position, illustrates how internal resources were utilized in the negotiation of an inquiry focus. During this discussion, Kaitlin, the PRiSSM facilitator, offers clarification and a bridge through examples.

Grace: We might do that, go back and look and say, “The one thing they really stink at is writing the conclusion that’s causal,” and so instead, we might then narrow our question further and say, “That’s what we’re going to teach them to do,” and we use these other points and so the only thing we’ll measure in the end, maybe, is could they write a good causal statement at the end? So I think it’ll give us a whole bunch of data if we, in the initial phase, look at where-

Lauren: I don’t understand.

Grace: Right? Is that good? Was that clear?

Cheryl: Yeah.

Kaitlin: So on a related note you’re talking about what could you do with the kids who master that level and need to move on? What kind of things would they do? What should we look at? That’s fine. I was just thinking about, they can talk about sources of error, they can talk about uncertainties, they can talk about a lot of those kind of things which would be totally appropriate for kids who are moving-

Lauren: Yeah, like how solid are you in this conclusion and why would you feel like, you know…

Kaitlin: And I know some of the other things that we used to ask them to do was, say…okay so what other questions does it raise? What would you do-

Lauren: Right, so what would be other research?

Kaitlin: Or what might you do differently if you were to do the experiment again to make it more reliable? So reliability, validity, those kind of things.

Grace: Yeah, I think that’s great as a way to, I don’t know, encourage growth in kids who are already, because I think some of the- I mean, if even if on the initial thing that they don’t do well, if we present it even at all and say, “This is what we want”.

Throughout the year, teachers brought examples from their previous careers or methodology books and other inquiry from their graduate education experience. At these times, Cheryl possessed the needed facilitation skills to segue through difficulty or allow for talents to be shared. These interactions were augmented by a group that valued their own diversity and saw it as a way to reach their common goals.  

After determining their inquiry question, the group moved to delegating specific inquiry tasks. Discussions often centered on how the teachers’ backgrounds might provide perspective. For example, the early career scientists talked about contributing what they knew of writing conclusions in the field, and those who brought an education background offered to work on developing objectives. Each group member returned to the next meeting prepared to contribute their perspectives as they designed the methodology for their collaborative inquiry. As the year concluded and the teachers began a day-long retreat to look at their data, the differences in content and education were again leveraged to work as a resource for data analysis. For example, some teachers utilized spreadsheets to store and analyze the group’s quantitative data, while others drew from their master’s level work to code data qualitatively. Interactions such as these demonstrate how the combination of facilitation skills, group valuing of diversity, and the willingness of the group to share their backgrounds and experiences can become a source of internal support for collaborative inquiry.

External Supports

While the diversity of the group provided internal supports, the teachers also drew from external sources of support to enhance their resource network. An emerging pattern in the analysis was the teachers’ ability to draw from resources that were timely, appropriate, and accessible (Laurence, 2007). Intertwined with this “cafeteria plan” of resources is access to PRiSSM- and district-related funds that made available and facilitated the use of these resources. 

Timely & Appropriate Learning Opportunities

The teachers at Alder Creek made use of several individual and group learning opportunities. External grant partnerships, master’s degree work, and completing the tiered licensure process are examples of individual learning opportunities the teachers engaged in over the course of the year. Evidence of these individual learning opportunities appeared as the teachers analyzed data and interpreted their findings. 

As an example of group learning, Cheryl, Lauren, and Kaitlin attended a professional development event that targeted student assessment and analyzing student work. This opportunity, made possible by the two teachers’ involvement in a research project with the authors, came as the Alder Creek PLC was developing a tool to collectively assess their students’ conclusion writing. Using a framework provided at this meeting, the two teachers spent the day designing what would become the group’s primary data collection tool. The impact of this professional development opportunity was immediate and enduring, as the assessment tool was again used by the group in the following year. 

Funding Can Facilitate Accessibility
The teachers’ ability to access learning opportunities and their participation in the PLC was supported by funds provded by their school district, PRiSSM, and, in the case of Cheryl and Lauren, their role as co-researchers in a university project. Among other things, Cheryl was able to attend two national conferences during the school year, and all teachers were able to use district and PRiSSM funds to work together as a group during PLC meetings, as well as the previously-described professional development event focused on data analysis. Without the available funding, the support provided through these experiences would not have been possible.

Transitioning with an Expanded Support Network

The Alder Creek PLC is an example of a collaborative inquiry group that cultivated the internal resources of the group, leveraged external resources, and allocated discretionary funds to create an expanded resource network.  As the 2007-08 school year began, the teachers again had many questions about the form and direction of their PLC. However, the teachers expanded support network was demonstrated early on, as discussions of inquiry focus, data collection, and theoretical framework were derived from a wider network than the year before, despite the fact that PRiSSM funds were no longer available. For example, while the teachers began last year unaware of many professional conferences and science education research societies, the group utilized the proceedings from the conference attended by Cheryl as a source of theoretical frameworks and methodologies for their new PLC work. 

 By documenting which resources were accessed, we begin to understand the choices and factors that influence teachers’ construction of a support network for collaborative inquiry. In the case of Alder Creek, internal and external resources enhanced the opportunity for the teachers to build a resource network and move the collaborative inquiry work forward. 

Case 3:  Cedar Grove Middle School

This case study will focus on the development of Karen as leader of a teacher collaborative inquiry group during the third year of PRiSSM. The Cedar Grove PLC consisted of a core group of four mathematics and science middle school teachers who chose to focus their inquiry on student engagement and higher-order thinking. Karen and Kevin were seventh and sixth grade science teachers, respectively, while Pete and Perry taught mathematics. All four members of the PLC were respected leaders at Cedar Grove, and everyone but Perry completed or initiated efforts to obtain national board certification. The case will provide insight into the nuanced ways in which teacher leaders need support for collaborative inquiry work, and the ways in which teacher leaders can perceive, receive, construct, and make use of such resources.

Developing Leadership and Facilitation Skills

While Karen was the leader of the Cedar Grove PLC, there was an intentional effort to establish distributed leadership throughout the group, in part due to a similar culture engendered by both PRiSSM and Cedar Grove High School. Late in the academic year, Kevin stated:

We all pretty much share, and it’s 100% give and take, all four of us come together. So there’s no real leadership. The only thing Karen and I might do is do the paperwork.

Karen organized agendae and regulated discussion, but all group members attempted to provide initiative to both the community- and inquiry-oriented aspects of PLC activities. Hence, leadership was distributed in terms of group processes, but also in terms of determining the direction and focus of the work and daily interactions.  

Ermonie, Cedar Grove’s mathematics coach, served as the PLC facilitator provided by PRiSSM. She knew the teachers at this school quite well and felt that Karen and the other members of the Cedar Grove PLC were strong leaders who possessed advanced collaborative inquiry skills. As a result, she attended very few of the group’s PLC meetings, devoting her limited facilitation time to other PRiSSM PLCs in the district. At the end of the year, when Kevin was asked to identify his PRiSSM facilitator, he stated, “I guess I don’t know . . . I don’t think there is one. ” As will unfold in this case, even skilled teacher leaders need the support of outside others at various times. In this case, research team members who attended PLC meetings were often sought out for support, as was Andrew, the assistant principal, who attended most of the monthly meetings.

Support for Leadership and Facilitation Skills

PRiSSM professional development activities emphasized specific community-building techniques (Garmston and Wellman, 1999), with a focus on the need to develop interactive norms.  While Karen did not make use of specific protocols or activities provided or modeled in PRiSSM, these general philosophies were apparent in her facilitation style and actions, particularly early in the year when community and norm building were foci of PLC activity.

Despite limited contact with Ermonie, Karen had a significant number of resources on which to draw, some of which came from other professional development experiences. These included prior district leadership experience, participation on state-wide curricular committees, and presentations of her work with members of the research team at regional and national venues. Each of these experiences impacted her ability to lead PLC work. For example, the district level position provided leadership experience working with teacher colleagues, and the national presentations allowed her to become increasingly articulate about the nature of her own PLC work, and collaborative inquiry in general. In addition, Andrew and members of the research team provided occasional input into the PLC process. Therefore, while Karen’s PLC leadership technique was consistent with and influenced by her PRiSSM experiences, numerous other supports were also present.

Facilitation of Community and Group Processes
Karen made frequent use of her leadership and facilitation skills in supporting the group’s development of community norms and interactive processes. For example, early in the year, Karen had a growing frustration with Perry’s tendency to disregard attendance norms by arriving late as well as a perception that he tended to dominate discussions. Karen spent time with researchers and Andrew to reflect on and think about strategies she might use to move the group forward. Drawing from her own experiences, including those in PRiSSM, she allotted significant meeting time to revising and rebuilding group norms during this period, drawing from her past experiences and facilitation skills. Activities garnered from her PRiSSM experiences were used in this process. Although difficulties remained throughout the year, the functioning of the group was not significantly impacted by further breeches of these norms. In this instance, the presence of an outside other with whom to reflect proved to be a useful form of support.

The different content foci of group members had important implications on group dynamics. At the end of the year, Kevin reflected on the benefits of the cross-disciplinary nature of the group:

This experience has had a profound impact on my teaching. Camaraderie between the science and mathematics teachers within the PLC is rewarding in its own right. It has also opened my mind to new and different teaching strategies and tools that have been shown to increase student learning.                

However, group interactions were sometimes split by content focus, and when combined with the previously described breech in norms, nearly led the group to dissolve itself early in the year. In addition, the content-embedded differences in the group’s inquiry focus often limited the depth of conversation across all four members, as illustrated early in the year:

Pete: And is that taking kids to that higher level of thinking?

Kevin: They have to evaluate. I mean, that would be Bloom’s, right?

Pete: Well, yeah, I’m just, just-

Kevin: That would be higher on Bloom’s? 

Pete: You know, just wanting to get my mind around it.  What’s going on, so…
When the mathematics and science teachers engaged each other, the dialogue stayed at the general level displayed above. Later in the year, when the majority of data analysis occurred, planned and unplanned dual conversations about student work would arise, which were separated by content and explored issues of student understanding and instruction embedded in the task-specific content. These differences complicated the group’s desire for the use of common assessments and hindered their ability to meaningfully collect and analyze data as a whole group. In this case, Karen could have benefited from a critical other to help address the dilemmas generated by the composition of the group.

Interfaces with External Resources and Contexts

This section discusses the role of school administrators, professional development, and the use of research literature to support the group’s ability to relate their PLC work to broader contexts. Karen and the members of the Cedar Grove PLC had a strong desire and vision for sharing their work beyond their PLC context, a vision that was also shared by Andrew, the assistant principal. Andrew gave time to Karen at the opening staff meeting during Year 3 to talk about the work of the PLC in the prior year. Karen expressed her appreciation of Andrew for this action, reflecting, “We showed our work at the PRiSSM showcase, but we deprived our own staff of knowing about the work we did.” This desire to more broadly share the work was also expressed during PLC meetings:

Karen: Even in our own district, there’s kids, I show them the lab write-up and they’re like, “What?” They’re just blown away. But then again, that’s a supplemental piece that we’ve developed at Cedar Grove as opposed, and I’ve shared it with other buildings, it’s not like it’s our secret, we freely share it.

Kevin: But it shouldn’t be just a Cedar Grove thing, it should be something that’s more . . .

Karen: District wide.

Kevin:  State wide. It should be on the [state education] website. This is how you should be scoring this. But they’re not doing that. It shouldn’t be one of those things that you need to go to River school district, and specifically Cedar Grove Middle School, in order to be successful.

Karen, Kevin, and Pete have all discussed their PLC work at regional and national educational conferences.

Andrew, a key source of administrative support for the Cedar Grove PLC, chose to be a regular attendee at PLC meetings, having been assigned the oversight role for science instruction in the school. While Andrew was not an active member of the inquiry process, he provided support for securing and managing funds, informing and encouraging attendance at various events, linking the work of the PLC to key school and district events and stakeholders, and his regular presence was very much appreciated by the group as a significant sign of administrative support. Further, Andrew served as conduit between the PLC and Elaine, the principal at Cedar Grove, and consistently communicated the goals and nature of the PLC work back to her. Elaine also attended most PRiSSM administrator events and had frequent conversations with PLC members about their work.  

Despite these displays of support, Karen expressed occasional displeasure with the support she was provided for two reasons. The previously discussed lack of facilitation provided by PRiSSM was one source of frustration. Second, the PLC models and perspectives familiar to Elaine, many of which came from district resources, were somewhat different from those Karen experienced in PRiSSM. The reluctance of Elaine to delegate control of the agenda during “PLC time” in all-school staff meetings and Karen’s perception that Elaine was attempting to provide too much influence on PLC focus and process further led to these frustrations. Although Elaine made numerous public displays of support for Karen and the work of the PLC, Karen felt a continuous tension with Elaine regarding both PLC direction and process that was never fully resolved. During Year 3, Karen spoke specifically about her view of the administrative support she and her group received:

I feel real supported. Our vice principal [Andrew] is . . . really involved with just being there and he’s always asking, “What can I do to help you out? What can I do to support this?” He sees it as a real positive thing. Our head principal is starting to see it as something positive.
Karen and all members of the Cedar Grove PLC were quite cognizant of the importance of seeking out resources, particularly articles from the research literature. Requests were made to Ermonie, Dan, Andrew, and members of the PRiSSM project staff. Karen reflected on the group’s use of literature at the end of the year:

The conversations are more rich. They involve research. We back up our statements with either things that we’ve done or things that we’ve seen or things that we’ve heard about or read about. Or if it’s something that we’re not familiar with, we’ll find an article and we’ll all read the article. It’s more (pause) professional. 

However, analysis of the PLC transcripts reveals little reference to the use of research, and specific research literature often came to the group without a thorough search.

On the other hand, materials and information gotten from various professional development events were highly used. For example, midway through the year, Karen devoted approximately one-half of an entire meeting to debriefing activity at a local conference attended by all of the group’s members. Themes and activities related to school and district initiatives were also commonly found in the analysis of PLC interactions.

Possible Supports Needed

The amount of support Karen received for facilitating the collaborative inquiry efforts of the Cedar Grove PLC was much higher than is available to most teachers. In addition, because of Karen’s leadership qualities, her experiences in PRiSSM and other professional development contexts, and the strength of her group members, she showed little sign of needing support in regard to developing and maintaining community and supporting group processes.  

However, Karen could have benefited from additional facilitation support in regard to the inquiry processes of the group. For example, it is clear that the group could have received more support in constructing data collection instruments, as well as specific guidance in data analysis. While Karen was able to align and focus group conversations with meeting agenda goals, the presence of an external facilitator could have enhanced the depth and focus of the dialogue. The group’s cross-disciplinary nature also proved to be a significant challenge to the facilitation skills of Karen and the overall functioning of the group, and the availability for Karen to discuss this and other such issues with a critical other may have benefited the group.
Supporting Successful Leaders

There were several things that allowed Karen to be successful as a PLC leader over the year:  knowledge and skills regarding the collaborative inquiry process, leadership abilities, strong group membership, administrative support, and a vision of external impact. Her inquiry knowledge and skills consisted of the desire and will to spend time discussing vision and focus early in the process, and the ability to connect common assessments to PLC inquiry goals. Her vision of external impact was clearly present in her approach to the work of the PLC, such as the ability to conceptualize the work for presentation at national venues. Support in the development of these leadership factors came from a host of experiences, including PRiSSM. These supports emanated from people who were trusted and available, or from resources that were particularly relevant and readily known. Karen’s facilitation and leadership abilities have allowed her to take increased leadership roles in her school, but also into positions where she can better recognize and impact the science education context at the state and national levels.

Conclusions and Implications

The previous three cases, all of which possess unique characteristics, collectively offer an important glimpse into various features of support for collaborative teacher inquiry. First, each case points to the need to recognize the inherent strengths and weaknesses of the membership of each teacher group to conduct collaborative inquiry, and then find ways of building on strengths and overcoming limitations. Second, attention must be given to how the people and systems outside the teacher group reinforce or challenge the teachers’ ability to focus on what they feel is important. 

Current educational reform calls for teachers to identify student needs and construct developmentally appropriate learning experiences that build on student strengths. Professional development for teachers should not have a different philosophy. Groups of teachers who devote the necessary time, energy, and emotion to opening up their practice and engage in data-based, student-centered inquiry deserve the supports we expect them to provide their students – supports that are timely, appropriate, build on their collective strengths, and attend to their collective weaknesses. There does not exist a one-size-fits-all model for supporting teacher collaborative inquiry. 

In the three cases, the need to attend to strengths and weaknesses is seen in the ways that support was provided for leadership, negotiating a vision of classroom teaching, accessing information, and conducting student-focused inquiry. In each case, this involved the group construction of a resource network to support their collaborative inquiry process. For Alder Creek, the teachers were able to develop a personal and PLC consciousness of where and how to access information. Ultimately, this speaks to teacher professionalism and the ways in which teachers gain access to information they feel is necessary to improve student learning and classroom practice. For Cedar Grove, the presence of an outside other can provide teacher leaders opportunities to think through critical needs for the PLC in terms of structure and function. This case also illustrates the need for and importance of validation of the efficacy of skills teacher leaders bring to inquiry processes and practices, such as shared leadership and attention to interpersonal norms. The Grays Bay case illustrates that conversations about state standards and assessments (not the standards and assessments themselves) can support various stages of the collaborative inquiry process, wherein teachers implement instructional strategies that target student needs, and collectively examine the subsequent impact on student learning.

However, no matter what aspect of collaborative teacher inquiry we are considering, support cannot just focus on teachers, but must take into account the contextual interactions that emerge throughout the process. In the context of classrooms, Cohen et al. (2003) state that “teachers and students shape environments by what they notice and how they respond, but environments shape attention and response” (p. 127). Teachers engaged in supported collaborative inquiry are also in an environment that both shapes and is shaped by what they notice and how they respond. Each case is set in a particular time and presents teachers with a complex array of choices shaped by this moment in time. When professional developers consider the supports to recommend or provide, the interactions between what is available, what is needed, and what is selected by teachers must be recognized. Further, professional developers must be responsive to how the choices that are made reshape or contribute to reshaping the context or environment. For example, the teachers in the Grays Bay PLC needed collaboration time and support to delve deeply into the intentions of the state standards, explore their own understandings, and determine ways to elicit and examine student learning. Without these conversations, a common vision of the standards will invariably lead to confusions and dilemmas as teachers struggle to connect their work to the external contexts that define both content and assessment. The Cedar Grove and Alder Creek cases both highlight the need to nurture existing resource networks in order to align teacher, school, and district initiatives in regard to purposes, processes, and expectations. 

When the burden of external constraints are left unchecked, collaborative inquiry can degenerate into prescriptive activity devoid of personal meaning to teachers and having a negligible impact on practice. Alternately, collaborative inquiry can turn into a frustrating chore with unrealized, but seeable, benefits as teachers struggle with the details and norms of the inquiry process. All teachers need support. With appropriate and timely support for both the inquiry process and for the interface between the inquiry work and broader contexts, collaborative inquiry has the potential to offer teachers a powerful and impacting professional development opportunity.
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