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Learning about Science Teaching, Learning, and Standards through Collaborative Inquiry


Examining relationships between specific teaching actions and students’ understanding is critical to the improvement of science teaching and learning. While this inquiry into classroom practices can be carried out individually, teacher by teacher, collaborative inquiry is increasingly advocated as a methodology with potential for deepening teachers’ understandings about student learning. In this paper, Anne and Keith, middle school science teachers, discuss their experiences with collaborative inquiry over the past three years. Tamara and Wendi, university-based researchers, provide an overview of the professional development that supported their formation of professional learning communities (PLCs) and encouraged collaborative inquiry as “PLC work.” Together, the four of us have been engaged as co-researchers to better understand the challenges in PLC work, the supports needed to move it forward, and the impact on classroom practices and student learning. 

A professional development project known as the Partnership for Reform in Secondary Science & Mathematics (PRiSSM) supported 45 lead teachers plus 100 additional teachers for three years. In the summer of 2004, 45 secondary science and mathematics lead teachers formed ten cross-grade, cross-disciplinary PLCs to explore high quality learning and teaching. Supported by funds and personnel from a Department of Education-funded Mathematics-Science Partnership grant, each PLC received facilitation from project personnel in undertaking a collaborative inquiry cycle to improve a specific, group negotiated, aspect of student learning (Nelson & Slavit, 2007). This inquiry cycle encompassed three phases: focus, implementation, and evaluation. Large scale and classroom-based data on student learning informed the activities of the first two phases. 

After a second academy in the summer of 2005, the lead teachers formed 33 new PLCs, most commonly discipline-specific (science or mathematics) and grade-specific (e.g., middle school science or 10th grade mathematics). Again, the PLC framework provided teachers with a process for examining and improving students’ understandings in secondary science and mathematics. It provided a structure for teachers to come together and begin a dialogue about teaching and learning; their inquiry process focused their attention on gaps between a shared vision (or emerging shared vision) for students’ learning and students’ achievements. This dialogue presumably led to a negotiated inquiry focus grounded in data about their students’ achievements and needs in science or mathematics. Based upon the inquiry question negotiated amongst the PLC members, they would plan for and implement common teaching actions in their classrooms to address students’ needs, and evaluate the impact of this implementation on student learning.

A third and final summer academy in 2006 brought back the original lead teachers plus at least one other teacher from each PLC. The academy activities, as well as the expanded attendance, were based on the challenges PLCs faced in the second year. Various data, including feedback from lead teachers, PLC observations, and facilitator records, showed that additional support was needed along multiple dimensions including: collecting and interpreting classroom-based data, creating buy-in amongst group members, developing collaborative norms and other processes for discourse, and staying focused on the inquiry. Lead teachers had opportunities in the previous academies to learn more along these lines; it became evident in the second year that to develop as a learning community, leadership needed to be distributed across all the members (Nelson, 2007). 

Anne and Keith joined their respective PLCs in the fall of 2005, the second year of the PRiSSM project, and became lead teachers in 2006-07. They also became co-researchers with Tamara, Wendi, and others in the fall of 2006, which engaged them at another level of reflection on PLC work and collaborative inquiry as they stepped out of the PLC to reflect with us on the activities and development of the PLC. Figure 1 represents the three levels of activity related to 
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Figure 1. Conceptual framework for PRiSSM professional development (adapted from Carroll & Mumme, 2005.; Cohen & Ball, 1999; Cohen, Raudenbush, & Ball, 2003).

their participation: 1) within their classrooms; 2) as members of a PLC engaged in collaborative inquiry focused on a specific aspect of the teaching and learning in their classrooms; and, 3) as researchers (“Leadership Team” level) inquiring into the PLC’s collaborative inquiry. Their stories in this paper provide insight into their experiences at these multiple levels. Prior to presenting their stories, we first discuss our conceptualization of collaborative inquiry and professional learning communities.

Collaborative Inquiry in Professional Learning Communities

In the past decade, recommendations for improvement in both classroom practices and in teacher professional development have emphasized teachers coming together as “communities of learners,” “communities of practice,” “communities of inquiry,” or “professional learning communities” (Dufour, R., & Dufour, 2002; Gamoran et al., 2003; Hord, 1997; King & Newmann, 2000; Lave & Wenger, 1991; Putnam & Borko, 2000). Each of these community types has its own theoretical grounding, yet all share a common focus on people coming together around a common purpose, sharing values about and commitment to this purpose, and building relationships through active participation and discourse amongst community members. 

In the PRiSSM professional development model, a PLC framework (see especially DuFour & Eaker, 1998; Dufour, Eaker, & Dufour, 2005; Hord, 1997) with the following characteristics was adapted: 1) teachers actively seek a shared vision of high quality teaching and learning; 2) teachers actively strive to emerge as an interdependent group with a shared understanding of group needs, norms, and goals; 3) teachers work with teachers in the design of an inquiry focus; 4) teachers are supported in the design and implementation of the inquiry by a facilitator(s) with content and facilitation expertise; and 5) the inquiry has an action-oriented phase grounded in the teachers’ local context. A primary goal for teachers’ participation in professional learning communities is to disrupt the isolation of teaching and the privatization of instructional practices as they examine student learning in relation to their instructional practices. 

A significant element of the PRiSSM model was the focus on collaborative inquiry. Lead teachers came to see this as the “work” of their PLCs. As researchers, we became interested in the degree to which the PLCs developed as a “community of inquiry” characterized by “a willingness to wonder, to ask questions, and to seek to understand by collaborating with others in the attempt to make answers to them” (Wells, 1999, p. 121). Thus, we see a distinction between a professional learning community adopting an inquiry approach in order to investigate some aspect of their collective practice and a group of people who adopt an inquiry stance toward the work at hand. Jaworksi (2006) describes this as the use of “inquiry as a tool” versus “inquiry as a way of being.” A learning community characterized by a collaborative inquiry stance is generative—members negotiate goals, ideas, and perspectives; share knowledge and learn from others’ areas of expertise; co-construct a collective vision that can encompass the multiple contexts and perspectives of members; and reflect on their joint activity to continuously improve it and learn from it. From these activities new understandings and contributions to a knowledge base are created. This distinction between inquiry as a tool and as a stance helps us think about the learning trajectories in teachers’ engagement in collaborative inquiry. 

Another important element of the PRiSSM model was the situated nature of the collaborative inquiry. Many emphasize that professional development should be grounded in the work teachers do in support of student learning goals and be meaningfully connected to other school and district initiatives (Darling-Hammond & McLaughlin, 1995; Hawley & Valli, 1999; Putnam & Borko, 2000). In this way, the PLC inquiry authentically addressed teachers’ questions, grounded in reflection on their classroom practices and situated in their school, district, and state contexts. However, there is danger in that “the classroom is a powerful environment for shaping and constraining how practicing teachers think and act” (Putnam & Borko, 2000, p. 6). Thus, working collaboratively provides a check on this if teachers are able to ask critical questions about teaching practices and/or student learning. The collaborative aspect of the PLC inquiry can push reflection and inquiry to a more critical level when there is trust within the group (Hawley & Valli, 1999). Also, an external facilitator may be necessary to support teachers’ movement to “inquiry as a way of being” (Jaworski, 2006) by acting as a critical other in facilitating critical and dialogic reflection (Little, Gearhart, Curry, & Kafka, 2003; Putnam & Borko, 2000). 

Methodological Considerations


As described by Figure 1, Anne and Keith participate in this research at three levels: as science teachers, as PLC members seeking to improve their students’ learning by participating in collaborative inquiry, and as co-researchers on PLC development and teacher learning. While we are writing other reports of the research that are more conventional in an academic sense, in this paper Anne and Keith present their personal reflections on their experiences with collaborative inquiry. 

The precedent for looking though a teacher’s eyes begins with the work of Nieto (2003; 2005) and Duckworth (1997), who have both published works that detail teachers’ involvement with professional learning opportunities through the teachers’ own narratives. Duckworth (1997) defines her stance by stating:

The premise here . . . is that teachers, as professionals, know about education as few others do and that the field of education needs to capitalize on this knowledge (p. 1).


This stance is particularly important as researchers continue to search to understand the complex processes that occur between professional development and changes in classroom practices. Researchers are still striving to understand how increases in teachers’ knowledge and skills from professional development might lead to improvements in student achievement (Bransford, Brown, & Cocking, 1999). Shepardson (2003) and Desimone et al. (2002) note teachers may increase their content and inquiry knowledge as a result of participation in professional development opportunities, yet often their teaching practices do not necessarily reflect corresponding change. These findings continue to emphasize the need to focus on the learning and experiences that take place between professional development activities and the implementation of curricular change. 
While Anne and Keith (along with others) have graciously provided the university researchers access to data from their PLC meetings, classrooms, and presentations made in their respective districts, we are all still very interested in the teachers' perceptions of their experiences. In order to create the opportunity for open dialogue between researchers and teachers, the teachers have joined us as colleagues and co-researchers, reflecting on their experiences and presenting at national conferences. The rich data that is possible through the assumption of this methodological stance is also demonstrated in the work of Bullough and Baughman (1997) who worked together to fully understand Baughman's experience and development as a teacher. Berliner (in Bullough & Baughman, 1997) emphasizes the importance of this type of collaboration:

Still another insight from this collaboration is that theories of teacher development seem to have reasonably good descriptive power—but they are inevitably wrong in describing the individual. This occurs because each genuine individual is markedly more complex than the simplifications that are needed to build a theory about artificial groups of individuals. 

In order to provide a theoretical structure for the narratives, we developed a series of questions (Table 1) that were derived from Duckworth (1997) and emerged from interviews with teachers. Anne and Keith have each responded to these questions based upon their own experiences in separate PLCs. 

	Table 1 - Reflection Framework

	· What did “PLC work” look like in your group?
What was your inquiry focus?

· How did you decide as a group to study this?

· What did you do to study this?

· What supported your collaborative inquiry with your colleagues? (people, written resources, PD events, knowledge & experience, other . . . )

· What hurdles/barriers/challenges did you encounter?

· What successes did you realize?

· Would you say there has been any change or effect on your teaching?

· What changes did you make in your classrooms?

· What did you learn . . . about teaching? About learners? About learning? About your content? 

· Of what value to you, your “department” or colleagues, your students, your school, has this PLC work been?

· Was a PLC structure important to what you did? If so, how? If not, would this “work” have been accomplished in some other way?



Anne and Keith next present their PLC experiences and insights based upon their reflections upon these experiences. 

Anne’s Story of Collaborative Inquiry in a Middle School Science PLC

The Grays Bay PLC (a combination of science teachers from Grays and Bay Middle Schools) began its life during the 2005-2006 school year with six volunteer members. We met twice a month. Our two leaders (one from each school) had participated in a middle/high school PLC the previous year and provided well-grounded leadership. In 2006-07, our district (probably based on the success of the math and science PLCs) decided to require PLC participation in every content area. This led to the inclusion of all science teachers from both schools in the Grays Bay PLC. Due to our increased size, we should have become two separate PLCs at this point. However, we had all enjoyed the cross-school collaboration so much, we decided to stay together. We are now in the third year (2007-08) of PLC work and Grays Bay is still together, eleven members strong.

The Year of Success at Collaborative Inquiry & Improving Student Learning

Our 2005-06 inquiry focus came from a discussion we had about how students were able to make scientific conclusions, sometimes even sensible ones, but were unable to support their conclusions with data. They always seemed to want to talk about how cool the experiment was or what their opinions of the findings were, but they were reluctant to use data they had collected. To address this, we started out by giving students a “Do Now” at the beginning of each class period with a graph or data table and asking them to answer a conclusion-style question and give a reason. We got a lot of information but had no context for analyzing it.

With the guidance of our two teacher leaders who continually gave us the advice to narrow the focus of our PLC inquiry, we decided to focus only on the “Writing a Conclusion” section of our state test (known as the WASL). Using the few test items released by the state and an item analyses we had from this fairly new state test, we took apart the requirements for a good conclusion and came up with four parts students needed to address: 1) Answer the Investigative Question, 2) Lowest Supporting Data, 3) Highest Supporting Data, and 4) Explanatory Language. Our implementation plan for the year, based on this understanding, consisted of giving students a pretest on conclusion writing, systematically teaching students about each part of a conclusion, and giving a post-test at the end. By the end of the school year, we saw a significant gain in students’ abilities to write conclusions. Our students also showed a huge gain on the state test—each school’s science scores went up ten percent that year.

Planning ways to systematically teach each part of the conclusion took up a large portion of our PLC meeting time. We found that students loved to analyze and score other students’ responses to conclusions that they themselves had been asked to write. This was a huge learning tool because the students started using the language of conclusions to articulate what was wrong (or right) with another student’s work. They were also more able to analyze their own writing and make corrections. In addition to the systematic teaching of conclusion writing, we all agreed to require a WASL-style conclusion on our labs whenever it was possible. If the student did not write the conclusion correctly, they were given a chance to correct their work.

One of the frustrations we encountered that first year were the documents we had from the state. These released items included samples of student work, but we found the explanations of how to score the conclusion to be unclear and incomplete. Our biggest frustration was in understanding what the state meant by “explanatory language.” It was not clear from the documents we had, nor was it made any clearer by the responses we received to several emails to the state’s science test specialists. While our struggle to understand this could have been our undoing, it was ultimately the thing that bound us together. We discussed and argued and in the end, felt like we had succeeded against all odds to figure it out. 

None of us seemed to have a problem with sharing our students’ work with each other or discussing our classroom practices, but we did have trouble letting go of our own personal ideas of what a conclusion should include. It seemed to each of us that the WASL was a minimal standard and we should expect more from our students. Some wanted our students to tell us what might have been wrong with their experiment and others wanted students to describe the next logical experiment. In the beginning, we tried to include these ideas but soon found that it was easier to collect data on the ideas covered on the WASL conclusion. 

The Year of Expansion & New Challenges
We began our second year of PLC work full of our successes of the past year and excited to begin the process again with the rest of our colleagues. Our district had decided to have everyone—in every discipline—participate in a PLC, so participation was no longer voluntary. Also, our PLC membership changed significantly. We lost two of our original teachers (one was a leader) and gained three beginning teachers, three very experienced teachers, and one ten-year veteran with a reputation for doing things to the beat of a different drummer. It was a difficult year—very frustrating and pretty much a failure for all of us. Our new teachers were overwhelmed with their jobs and had a difficult time participating in discussions that were removed from their daily survival. The more experienced teachers just looked on the PLC as another staff development that they had to sit through and survive. While the new group members were interested to hear about our previous experiences, they took on the attitude that we needed to teach them about conclusions and they would decide whether or not to do what we did. The four of us who had participated in the previous year’s success found ourselves unable to manage the group and unable to see what was so very different from the year before. We ended the year feeling defeated and unsuccessful.

Moving Forward
As is often the case, the things you consider your worst failures are often your best learning experiences. We began year three with exactly the same PLC members, but an entirely different attitude. We analyzed our two previous years and decided:

· We had chosen an impossibly large task for our second year inquiry focus. We had agreed as a group to investigate how we could best teach the concept of systems. We came up with vocabulary and lots of ideas about what systems were and how much we use them, but no clear way to instruct or assess students. 

· We had agreed as a secondary focus to continue to work on conclusion writing. It was a great idea but this focus took the bulk of our meeting time because we had to instruct the new members in our methodology from the previous year and help them score the work their students did.

· We didn’t spend enough time looking at student work, developing rubrics, or looking at the state standards and WASL questions. Student work is very valuable in guiding instructional focus and sequence and we completely missed doing this the second year.

· Too many people were sitting back and letting the PLC work “happen” to them rather than having a hand in creating the direction. The new people didn’t understand how different this type of staff development was and the original people weren’t able to articulate what we had done the previous year very well. We tried to explain the process but what really needed to happen was for the new people to experience inquiry for themselves.

· Too much time was spent birdwalking, whining, and discussing department business that had nothing to do with the PLC focus.

As this is being written, we are squarely in the middle of year three. This year has so far been much more successful and more worthwhile for everyone involved. Four of us (two of whom have been in the PLC from the beginning) stepped up and took on the leadership role. We began the year with an activity where each person was given a goofy postcard and had to say how the card represented our frustrations from the past and our hopes for the future of our PLC. It was a great success. We also spent one meeting creating really clear norms for behavior at meetings. We have also agreed that we will always have an agenda which includes our focus question and the state standard we are working on in addition to the regular agenda items. Each person in the PLC will take his/her turn running a meeting. We always agree on the homework, the agenda, and who will run the next meeting before we end each meeting.

Our focus this year is on teaching and learning using models. We have been more successful at narrowing our topic to one of the state standards and breaking the standard into manageable pieces. Our major frustration this year has been to get everyone thinking about how we want students to analyze a model (any model) and away from worrying about what specific models we should use in the classroom. It is, once again, the struggle to pull people out of their comfort zone (specific content) into a situation where we will have to figure out (and probably struggle with) how to teach students to see strengths and limitations in the models we use in science. 

As leaders, we have learned to be more proactive this year. When the entire group seemed to be stuck, three of us designed a pre-assessment and gave it to our students. We had everyone (working in pairs) look at our students’ work and try to articulate which students understood models and what criteria they were using to decide. While we ran out of time before everyone had a chance to report out, we did manage to nudge the group in a more positive direction and get them to look at student work. At our last meeting we agreed to split into two groups based on the grade and content (life and physical/earth science) we are teaching. Our hope is that the ones who are focused solely on what they’re going to do in their classroom will be happy to be discussing specific models used in their content area and be more willing to dive into the more difficult, analytical questions about each specific model. It is interesting and exciting that as leaders we have an idea of how we think the next few months will go, but in reality, we don’t really have a clue.

Undoubtedly someone could have told us how to do collaborative inquiry “the right way,” how to manage our peers, how and when to use student work, and how to become better teachers. It would not have been as valuable as having the freedom to walk the yellow brick road at our own pace, solving our own problems in our own ways with the companions we were given. We have had access to research and very wise people every step of the journey. We can pass on some of our hard won wisdom to others with the disclaimer that they will have to be prepared to figure out their own situations in their own time. We only hope they are given the time and the support that we have had to help them along the winding path.

Words of Wisdom from a Gray’s Bay PLC Teacher-Leader (20/20 Hindsight)

Bringing the reluctant, experienced teachers on board is a challenge. Here is what we have learned:

· It has always been thought that the most experienced teachers were reluctant to change because they didn’t want to be out of their comfort zone. While this is a component, we’ve noticed that their reluctance also comes from an inherent belief that they know when their students “get it” and they don’t need or want to spend the time looking at student work or collecting data.

· Many experienced teachers are often less willing to talk about and analyze their practice publicly. Many were teaching during the time when you shut your door and no one questioned your methods or tested your students with state tests. 

· Overcoming these obstacles has been difficult and patience has been the key. During the 2006-07 year, when participation in the PLC was first mandatory, we ignored the ones who agreed with what we were doing and then brought nothing to share. Eventually they would do what was asked of them but they did it their own way and on their own timeline. 

· Sharing the leadership of the meetings has gone a long way toward including everyone’s input into the functioning of the PLC. We also spend time deliberately going around the table and giving everyone a set amount of time to talk which encourages the quiet ones and limits the showstoppers.

We encountered many frustrations in forming and developing as a PLC as well as in trying to engage collaboratively in inquiry into our teaching and students’ learning. The following is a list of challenges we have encountered and are still trying to deal with in an effective way.

· The time issue is always at the top of the list of frustrations. We have much more district support (in the form of late start Wednesdays twice a month) than some other teachers, but there is not enough time set aside for scoring, data collection, or data analysis. Finding this extra time is always going to be a challenge.

· Even when we think we have been crystal clear about what data to collect or how to score something, several people come back without having done the assignment or having done it but scored it wrong or tallied the data incorrectly. We really need time to work together to score and collect data.

· Leading peers is always a challenge:

· You know each other really well, which means each person has a role or a persona and they stick to what they think is expected of them.

· You have met with these people many times for many other purposes. It is difficult to stick to the defined purpose (the PLC inquiry) of the meeting without bringing up other issues.

· Even if your PLC has rules or norms for the meeting, it is difficult to let someone know that they are not following the norms. No one wants to be the person to enforce the norms and the person being shut down will probably be reluctant to participate in a more positive way in the future.

· Narrowly focusing on one small part of our teaching can be frustrating. There are so many areas to study and doing our PLC work often leads us to believe that we are either not teaching enough content or that everything we teach can be taught using whatever is our PLC focus. We want to fix everything and we want to fix it NOW (with one quick and simple methodology).

· It is difficult to spend time on things that do not directly affect your daily classroom practice. When you are crunched for time, everything comes down to what you’re going to do when you are standing in front of your students.

· Many teachers still don’t use (or see the value of using) pre-assessments or data to guide their practice. It is a difficult shift for some teachers.

Final Thoughts

For those of us who participated in the PLC and especially for those of us who took on a leadership role, using collaborative inquiry to improve teaching and learning of scientific concepts was incredibly valuable. Not only did we learn how to use student work and data to guide our decision process, we learned how to help students take more responsibility for their own learning. As leaders, we are still learning how to work with and lead our colleagues and how to manage the frustration that inevitably surfaces from time to time. We are learning to value the struggle and the dissonance as a necessary part of the learning experience. We have been able to do this because we were respected as professionals and given the freedom to explore and succeed and fail. Working in a PLC is something I hope I never have to give up.

Keith’s Story of Collaborative Inquiry in a Middle School Science PLC
I joined my middle school PLC in fall of 2005. In this section I provide a general overview of the 2006-07 and fall of 07-08 years and then reflect mainly on my first year of participation in a PLC. The PLC process was introduced to our math and science teachers by two teachers who participated in the PRiSSM summer academy in 2004. The experienced teachers worked with math and science teachers from another middle school during the 2004-05 school year. I was asked to join when the PRiSSM PLCs changed to one per school. First, I volunteered to join the PLC because of the people who were involved: great personalities, knowledgeable of their content, and solid in their teaching abilities. This was key for me; I would not have joined if they were anything less. Second, the practices of following student achievement through the school year by pre- and post-assessments and changing teaching strategies for student success in science and literacy were already established at our middle school. Now that this was already familiar to me, joining the PLC would give a specific time to focus deeper on a topic in math and science. This was a win-win situation.

PLC Composition & Support
Our PRiSSM PLC in 2005-06 initially had 4 out of 13 science teachers, 3 out of 14 mathematics teachers, and one associate principal from our building. We lost one teacher from our PLC from each content area within three months, due to time constraints. Our associate principal, Andrew, had many years of experience as an elementary teacher and was new to the school. He did not ask those annoying “principal questions” such as,  “Well, what do you mean by . . .” or “How do you know . . .” He took his cue from us—if there was anytime where we were confused or questioning our next steps, he would join the conversation, relying on his fresh experiences in the classroom and his outward perspective on the topic. Andrew was definitely a positive member of our PLC. He even traveled to two conferences with us and shared his insights with all of us.

 In addition, our PLC was supported by Dr. Wendi Laurence (PLC years 2006-08) and Dr. David Slavit (PLC years 2004-08) from Washington State University Vancouver, who guided the team in formulating our inquiry. Both Wendi’s and David’s participation was very similar to our associate principal’s guidance; help was given as requested and introduced if we were going off course. Most of their responses were open-ended, allowing us to work our way to a solution. Now that I reflect on this, they were more observers of us traveling through the problems we faced, but when assistance was needed they were there to guide us. If we did go off topic, they did not even try to refocus us. They allowed us to communicate freely. They were both silent participants in our meetings; they would assist us if the PLC would get stuck. 

During this year’s 2007-08 PLC, we had been struggling for three meeting on our inquiry question. We had our topic, but could not adequately create a question. Wendi gave each of us index cards and told us to write one key word per card, then we placed them in order to make a question. Soon we had an inquiry question we could all agree to. 

They both were very helpful in two regards: helping us find research literature and professional development opportunities. With the literature, many times they offered to find research on everything from best practices in science teaching to content literacy. Second, they helped us locate professional development opportunities such as conferences, as well as a special meeting with experts with an expert on analyzing student work and learning. These were all things we would not do on our own. 

PLC Environment

There was a feeling of respect for everyone involved in our PLC. Since all the teachers have taught together the last four years in a positive work environment, we trusted each other’s opinion and listened to suggestions from the group. We also became so comfortable that we could laugh and kid with one another. Humor helped a lot, especially when we were struggling to make sense of the student work.

While many PLCs in the project met before or after school, we met in a local restaurant twice a month, for 90 minutes, so everyone felt comfortable and relaxed, with minimal disruption. The dialogue was free, but focused on the topic. Free, in the sense that we could state our opinion without offending other members, a collegial environment we have shared for the last four years. We came to the building from different backgrounds, but we all embraced the vision of a strong literacy connection in every classroom. Our middle school opened in 2001, inviting teachers to join a school that employed a team approach focused on the core subjects (English, mathematics, and science) and literacy across all content areas. Effective staff meetings provide essential tools and strategies to follow students’ growth throughout the year. Teachers share their results, the highs and the lows, with the rest of the staff who then discuss the next possible steps for that teacher. I believe this exposure of ourselves and our abilities as teachers allowed us to be free in our dialogue with each other in our PLC.

Our First Year as a PLC
To clarify how we carried out our collaborative inquiry, I will describe the work we did in 2005-06. During this year we worked across grades and across disciplines (science and mathematics). In our first month of PLC meetings we shared our initial understandings of what works in the classroom, what needs to change, and how we could implement these changes. As time progressed, our meetings focused on the needs of the students, and how we can bring their success to fruition. To do this, we set group norms of 1) all voices are heard; 2) stay on topic; 3) respect time; and, 4) be positive. Once we were reduced to our five member group, we did not need to refer to our norms. Everyone understood we volunteered for this job and we had work to do. To start, we needed to analyze student work for areas of improvement, develop an inquiry question, more student work analysis, collect and share our research, and plan on attending upcoming conferences.

We determined the goal was to develop an inquiry question that had a strong impact on the students’ learning so it was worth the time involved. The inquiry had to be something with a reasonable learning curve, so we could start with a working concept. We wanted a topic that could generate quantitatively measurable data, so student achievement could clearly be visible.

 Our original focus question for 2005-06 was, “How can we improve student performance in writing and understanding of informational text within science and mathematics?” We arrived at our question by analyzing state test results within our content areas to see if there was an area that would make the biggest impact on student achievement. We identified that student understanding of informational text was weak in both content areas of the state test. Then we examined our current students by using state-aligned common assessments in both areas. As we scored our own students’ responses, the three science teachers found we were confused in our understanding of the state rubric. We brought this confusion to our next Science Content Meeting (the entire science department), where we found other teachers had an even weaker understanding of the state’s expectations. We determined that science conclusion writing would be the focus for our entire science department.

As a science department, our next step was to conduct our first student assessment using a state-based scenario, which we created and titled “Moldy Bread.” We scored the students’ responses, then analyzed the data and found many students were not successful in writing conclusions. This created our baseline data, which we further interpreted to narrow our specific areas of concern. Once we identified those areas, we revised the overall question in our PLC: “How can we improve students’ written performance by focusing on science and math conclusions?” 

Resources that we turned to were an Office of Superintendent Public Instruction (OSPI) January conference, and the Northwest Council of Computer Educators (NCCE) February conference. The science department gained the most from the OSPI conference, which was presented by the authors of the state science test and where we were able interact in subgroups. We were taught the specific components of the state’s conclusion rubric, which the three science teachers of the PLC later shared with the entire science department. 

The math teachers gained a new tool for student recovery. This is a computer program that analyzes the students’ math abilities, and customizes subsequent questions based on previous answers given. This program has been in use at our school for the last two years (2006-2008).

After the OSPI conference, our PLC met to focus on strategies to improve student understanding of their own writing. Strategies we decided to implement included teacher modeling, showing student examples using a document camera, Cloz set samples, and rewriting the state’s rubric into a more student-friendly format. We then gave a second state test-based student assessment, “In the Doghouse,” to our students. After we scored our own classes, each person scored another teacher’s class to check our reliability of scoring. An interesting outcome from using this technique was that we had better insight into each other’s understanding of the practical application of the rubric. This stimulated more dialogue within the PLC members, which helped each of us identify our strengths and weaknesses in understanding the state’s expectations. The most difficult to understand of the four components of the state’s conclusion rubric is something known as “explanatory language.” This is wording students are to use to connect or compare the supporting data to the conclusive statement. We then debated whether, if the given scenario had quantitative data, stating the difference between the highest data point and lowest data point would be equivalent to explanatory language if written correctly. I contacted a writer for the state test and found that was correct. Then we found that some students were making mathematical errors, so we settled for this student-friendly version to teach them about explanatory language: “Comparison Statement—write a comparison of the supporting data. Be sure to include comparing words such as more, less, greater, etc.” In this manner, we worked as a group through our weak points, which helped solidify our common goal. 

In addition to teaching the students about the expectations for conclusion writing, we also helped them self-assess and peer-assess their conclusions. This gave them a better understanding, and more confidence, in their own writing abilities. That, coupled with continuing practice with all the strategies, resulted in an increase in student scores.

In scoring students’ early conclusion writing using the “Moldy Bread” pre-assessment, we found typical responses such as: “Ralph’s hypothesis was correct. 39 molds on the kitchen counter means it likes to grow.” In contrast, student work samples taken after year of teaching the strategies, read like this, “I conclude that the hypothesis was wrong. Chewing gum had the highest amount, lost 2.00. The bubble gum lost an average of 1.47 grams after being chewed. Now I know that chewing gum loses more sugar than bubble gum.” This example still is not perfect, but it would receive a full score on the state’s rubric.

The assessment scores for the students of the three science PLC members improved an average of 27% from the original baseline data (from the “Moldy Bread” scenario). Furthermore, after the PLC members shared these strategies with the entire science staff, the 8th grade science state test scores increased 13%.  With these results, the science staff concluded that these instructional strategies proved beneficial for student learning when incorporated with existing pedagogical practices.

Final Thoughts

With respect to participating in a PLC, the time over and above our normal workload proved to be a challenging barrier. When meeting with the PLC group, we were all very excited about implementing our ideas, but reality was that the work was often secondary to our daily tasks.

Having said that, 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.                

Our PLC worked so well because of the people. The trust we had was established through the previous four years of opening a new middle school together. Though the trust was established prior to us as a PLC, it grew stronger as we continued to share our teaching strategies and how they were successful or unsuccessful, which was determined by the results of student work. The trust was further built by everyone relying on each other to complete their work for the next meeting. Apparently we were a very open bunch. The presence of David, Wendi, and Andrew did not hinder our conversations; in fact, they helped promote conversations to a higher level of thinking and sometimes guided us to a new path to follow. The trust of Andrew, our associate principal, was absolute—he could have reported back to the principal or held something over us as a teacher evaluator. We trusted him and he respected us.

All of us teachers respected each other not only as people but also as professionals. We were all involved as leaders in our building: three out of the five teachers were department leaders or co-leaders, and the other two had other leadership roles. We respected and appreciated why we were there: we had free choice of an inquiry question, the time to discuss strategies, share of student work samples, and create solutions. We respected the belief that this inquiry process was worth the work for our benefits and that of our students.

Concluding Discussion


While Anne and Keith have never met together to talk about their PLC activities, they share some common ideas and values. Both mention time and support as important to their collaborations with their colleagues. They also convey the value they find in collaboratively inquiring into their practice, despite its challenges. Keith mentions a trusting relationship already existed among the teachers in his PLC, which facilitated their sharing of classroom practices and student work. Anne talks about the need to build these kinds of relationships in order to create willingness across all PLC members to share and question teaching and learning. Anne’s story helps us see how this can be constructed over time with deliberate attention to PLC norms and specific activities. 

It is interesting that both PLCs, geographically distant from each other, selected similar inquiry focus questions in 2005. In this we see the tremendous impact of the state tests and standards. Their common struggles in understanding the standard around “explanatory language” reflects the newness of the standard; this successes speak to the importance of teacher to teacher dialogue about student learning in surfacing teachers’ misunderstandings or lack of a common interpretation of the meanings of externally created standards. Collaborative inquiry served as an important tool for learning in both cases.

Finally, both examine the value of professional development that is situated in their specific concerns and needs. Anne talks about “the freedom to explore and succeed and fail,” and Keith similarly talks of “free choice” and “creating solutions.” While this exploration and creation of connections between teaching practices and learning does not always lead directly to improved student understanding, both assert there is significant potential in this collaborative work that makes it worth the time, effort, and challenge.
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