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Abstract

Millersville University is piloting a program for collaborative supervision of math and science student teachers. The goal of this collaboration is to better integrate meaningful content with constructivist teaching. Cohorts of student teachers work together with their school and university mentors while undertaking action research centered on a unit of instruction.
"Bad habits are like a comfortable bed, easy to get into, but hard to get out of." 
-Anon.
Empowering Students and Teachers through Collaborative Inquiry
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Looking at the field of education through a constructivist lens illuminates some of the paradigms teachers have fallen into after years of seeing classrooms and schools that share common characteristics.  Repetition passes for learning and understanding; teachers work by themselves, rather than collaborating with colleagues around issues of teaching and learning; students are encouraged to provide accurate answers instead of asking provocative questions; good teaching strategies are seen as separate from content expertise, and sometimes the two are situated as oppositional.  As educators of tomorrow’s math and science teachers, we need to recognize these paradigms, which quickly become habits, and endeavor to develop new conceptions of teaching and learning with our preservice teachers.


A new multi-faceted approach to student teaching is currently being piloted at Millersville University. The name for this approach, Collaborative Inquiry: Reflection and Questions about Learning (C.I.R.Q.L.TM, pronounced circle), underscores its main values: collaboration in an inquiry process that focuses on student learning. Figure 1 depicts the logo used for this approach, and emphasizes the openness of the process and the fact that true inquiry is an iterative, circular process.  The remainder of this paper will outline the major components involved in CIRQL.

Collaboration

Teachers and student teachers too often work in isolation or with a single mentor. In 1990 Buchman [1] expressed the belief that effective practice cannot be achieved in isolation.  She wrote about teachers who talk about the creativity they find within themselves working alone, or the techniques developed independently, saying:

Professionals do not live (and improve) their moral life by following their fancy, or even by planning good works alone.  They must think in many ways: clarifying and sorting out the contents of their minds to determine what they ought to keep in mind, and holding their attention steady in contemplating worthy objects of attachment that are given as a generative background for virtuous action.  (p. 489)

This, she implies, cannot be done by oneself, following the “lonely, choosing will,” but should be undertaken with others.  The type of collaboration Buchman and others have sought is present in several different components of the CIRQL model.

In the CIRQL approach teams of student teachers and faculty are used to promote the five typical characteristics of interaction in collaborative groups: dialogue, support, reflection, critique, and collaboration [2].  Small teams of approximately 5 student teachers meet 4 to 5 times during the student teaching semester to discuss what is happening in their classrooms. During these meetings a “critical friends” process is used to provide perspective and new ideas as student teachers ask questions, analyze student understanding, and plan instruction. Meetings center on developing inquiry questions, developing meaningful learning goals and assessments, and evaluating student learning. Faculty teams consisting of an education professor, a professor from the student teacher’s content area and cooperating teachers guide the process and join in the collaborative dialogue. 

Currently, secondary education student teachers at Millersville University are supervised by members of the department of Educational Foundations. Unfortunately, scheduling conflicts, the availability of placements in secondary schools, and the large number of disciplines represented by student teachers often make it impossible to match disciplinary backgrounds of supervisors and students. To address the need for better integration of content with methods, Millersville University has initiated a pilot program, funded by a CETP-PA mini-grant, for collaborative supervision of math and science student teachers. 

Collaboration is also seen in the use of cohort groups of student teachers. Collaborative teams were formed in fall junior block classes and will be sustained through the spring student teaching experience. During the fall semester, teams will prepare students for conducting action research, and for developing meaningful content-rich unit plans. Teams will also conduct workshops for cooperating teachers from participating school districts.

A further form of collaboration involves integration of technology and the inclusion of an instructional technology specialist as a mentor. Student teachers are incorporating student-centered uses of technology in their unit plans. Each cohort group will develop a recommended form of technology use. For example, math student teachers will develop projects that integrate TI Interactive and Geometer’s Sketchpad programs. Science student teachers will develop projects that integrate computer-based labs. Cohort groups in the microcomputer class began to develop these projects in the fall of 2001 in consultation with K-12 liaisons. These projects align with the available technology as well as the spring curriculum of partner schools. These projects emphasize the use of technology as a tool for modeling, investigating, and solving problems in math and science.

Inquiry

The collaborative groups focus on inquiry. Essentially, they are asking questions about how they can become better teachers and about how they impact student learning. The inquiry process is systematic and substantial in that it must be based on specific examples or evidence of student learning. While it is important to use specific evidence for reflection, it is also important to see this evidence as part of the bigger picture over time. Meaningful inquiry sometimes occurs like a bolt of lighting, more often it occurs as a cycle over time. The cycle consists of asking questions, using evidence and others to help us reflect, gaining insight, then asking new questions or revisiting the same questions on a deeper level or in new situations. 

Reflection

Reflection, a goal set by many teacher education initiatives, can be simply defined as “deliberate thinking about action with a view to its improvement” [3]. Every aspect of the C.I.R.Q.L. process is designed to enhance reflective thinking.

The quality of student teachers’ reflection is assessed using a continuum. This continuum distinguishes between critical reflection, which considers multiple perspectives and focuses reflection on self and routine reflection, which is narrowly examined from a single perspective and focuses on external problems. Figure 2 demonstrates this continuum along with a rubric for coding various levels of the continuum. 

Figure 2

Assessment of Critical Reflection



Rubric

4-(Critical) critical stance-almost all of the characteristics on the left present.


3-(Dialogic) Reflection is on-going but related to isolated incidents, students, or technical aspects of practice or reflection is on-going, but does not change practice. Considers more than one perspective, but does not question assumptions, underlying purpose, or question the ethics, morality of practice.


2-(Technical) Reflection changes specific aspects of practice but without on-going reflection, some expression of inquisitive feelings, relation of some concerns to self, but not in a deeply questioning way, may consider more than one perspective, but without depth or breadth.


1-(Routine) routine stance-almost all of the characteristics on the right present

Questions

Reflection is enhanced when teachers ask their own questions, rather than having questions suggested to them by their supervisors or by answering very directive prompts (Clarke, 1995). Early in the C.I.R.Q.L. process, student teachers develop formal questions that will guide their inquiry. These questions are developed based on observations and assessment of student understanding during the first weeks of student teaching. Student teachers are asked to develop questions related to how their students gain understanding of the concepts in their units and what that means for them as teachers. They are encouraged to ask open-ended questions that they personally care about. An example of a question a student teacher might ask while teaching a statistics unit might be: “How does student motivation to learn statistics affect their growth in understanding during this unit?” Although student teachers develop their own questions, they are discouraged from asking questions without a direct and explicit relation to student learning. Thus, although a question such as “Does a dress code improve student attendance?” might be an important and valuable question, it would not be used as part of this inquiry process.

Learning

This program was also initiated as a method for meeting new performance standards of the National Council for Accreditation of Teacher Education (NCATE) while continuing to promote constructivist methods of learning. The NCATE 2000 standards include documentation of a teacher candidate’s ability to have a positive effect on student learning. The standards now require teacher preparation programs to demonstrate that their candidates make a positive impact on student learning. Arthur Wise, president of NCATE, recently explained, “In NCATE’s performance-based system, accreditation is based on results that demonstrate that the teacher candidate knows the subject matter and can teach it effectively so that students learn. In the NCATE system, it is no longer good enough for a faculty member or a teacher candidate to say, ‘I taught the material.’” [4]. Now teacher candidates are expected to show that students learned as a result of their teaching.

The collaborative model we are piloting engages student teachers in collaborative action research centered on a unit of instruction guided by teams of mentors. Units of instruction are planned using the Wiggins and McTighe Understanding by Design model [5]. Chosen for its focus on broader learning goals and constructivist methods of teaching, this model emphasizes enduring and essential understandings, identifying student misunderstandings, and planning instruction that allows assessment of student learning according to six dimensions of understanding. 

Student teachers assess the quality of student learning using a second continuum that both helps them evaluate their teaching and also provides them with guidance for planning effective instruction. This continuum distinguishes between flexible learning, which empowers students to transfer knowledge to new contexts and to use concepts for their own purposes, and routine learning, which is limited to the passive reception and repetition of facts and skills. Figure 3 demonstrates this continuum along with a rubric for coding various levels of the continuum. 

Figure 3

Assessment of Quality of Evidence of Learning

This rubric asks the question, how flexibly can students use concepts? It assumes that teachers have already defined the concepts that students should understand. The rubric would then be used to assess the quality of evidence of student learning of the concept.



Rubric

4: Flexible Use—students use concepts flexibly in authentic performance situations or in complex problem solving. Students explain their thinking fluidly in response to unexpected questions. Students provide explanations or analogies to related knowledge and represent their knowledge in more than one way (such as the use of models, concept maps, etc.). Students generate their own questions.

3: Limited Use—students use concepts in solving problems or answering questions that include some new, complex, or authentic features. Students provide explanations in their own words, but do not respond well to unexpected questions. Students solve problems in only one way or use only one way of representing their ideas. Students do not generate connections to related knowledge. 
2: Routine Use—Students memorize procedures or concepts and apply them to problems or questions where only the surface features are different from practice problems or questions. Problems or questions have little of the complexity that is present in real situations and little explanation of thinking is provided by the student. 
1: Passive Repetition—Students memorize facts and repeat them essentially unchanged especially in response to prompts such as fill in the blank and multiple choice tests.

Summary

By the time students enter a teacher preparation program, they have had thirteen years to learn the rhythms and routines of school.  We have a short time to help them re-learn habits of working with colleagues, asking questions about student learning, and promoting understanding.  CIRQLTM is one way to begin to change the ways classrooms and schools work, one teacher at a time.
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Figure 1 C.I.R.Q.L.TM








