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Richard Kitchen, kitchen@unm.edu, mathematics educator at the University of New Mexico in Albuquerque, NM 87131.  He is interested in assessment and mathematical problem solving.  April Cherrington, Joanne Gates, Judith Hitchings, Maria Majka, Michael Merk, and George Trubow are a group of teachers who have enjoyed working together to improve their teaching practices over the years at Borel Middle School in the San Mateo/Foster City School District in San Mateo, CA 94402.  They are committed to collaborative efforts such as team-teaching the Math Renaissance curriculum and working to articulate the mathematics curriculum in the district with the high school and other middle schools.
Abstract: In this article, six teachers at Borel Middle School in the San Mateo/Foster City School District in California describe the impact of a performance assessment project on their teaching.  Data from the project clearly shows positive gains in student performance on the tasks over three years.
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According to reform documents, student results on mathematics performance assessment tasks provide teachers with immediate feedback regarding students’ mathematical strengths and weaknesses (NCTM 1995).  However, little research has been done to demonstrate just how teachers take advantage of this feedback.  Furthermore, less is known about how teachers benefit from collaboratively writing, revising, implementing and scoring performance tasks. 

In this article, mathematics teachers at Borel Middle School in San Mateo, California discuss an assessment project undertaken at their school.  Borel Middle School has approximately 850 students, 45% minority, representing about 35 nationalities.  All of these teachers had many years of experience at Borel.  The eight original project teachers were April Cherrington, Joanne Gates, Judith Hitchings, Lisa Kossiver, Maria Majka, Michael Merk, Mary Powell and George Trubow.  Funded by the Joint Venture, Silicon Valley Network, the teachers began writing performance assessment tasks in the summer of 1997 that aligned with their reform mathematics curriculum. Their goal was to create performance tasks that would be cognitively demanding and assess students’ understanding of important concepts.  The teachers decided to create performance tasks for each unit of the curriculum to define the important concepts to be taught in each unit.  

One premise was that reforms in assessment would promote higher order thinking among students (Kulm, 1991).  The teachers also wanted to create tasks that did not simply assess facts and students’ skills in isolation, but that would require students to apply their knowledge in real-life contexts.  This approach is supported by researchers who advocate revising assessment practices to support changes in instruction that are based on how children learn (see O’Day & Smith, 1993).  In addition, tasks were as authentic as possible, requiring students to communicate their thinking, and eliciting a range of responses (Wiggins, 1993). 

Four sixth grade units, four seventh grade units and four eighth grade units were selected and tasks were written for each unit.  The teachers wrote a total of 15 tasks, 12 of which were revised and administered more than one year. Generally, the tasks were administered at the conclusion of instruction for each unit.  The teachers devoted three after school sessions each quarter to scoring tasks, analyzing student results, revising tasks, and discussing the teaching of units.  They also had regular grade level meetings to discuss the actual curriculum units.  Richard Kitchen served as a facilitator for the project, giving teachers feedback about the tasks and the alignment of the tasks to their curriculum.


In a lengthy interview conducted by Richard Kitchen in the summer of 1999, the teachers discussed the assessment project.  They were asked several “broad questions” that motivated much discussion (Riessman, 1993).  At times, “probe questions” were asked to illuminate the teachers’ responses in more detail.  Two major themes emerged from the interview that are summarized here: 1) how the process of writing, revising, using and scoring mathematics performance assessment tasks impacted the teachers; and 2) how the project was an aspect of larger reforms that teachers had initiated at Borel.  Sample performance assessment tasks developed by the teachers are first described below.  Data will also be presented demonstrating the effectiveness of the project based on student scores on the tasks.

Sample Performance Assessment Tasks


Sample performance assessment tasks written by the teachers at Borel Middle School for use in their classes illustrate the mathematics that the teachers valued in their curriculum and wanted to assess.  For example, “Polygon Puzzler” was written by the Borel teachers and administered to 6th graders.  In this task, the teachers assess students’ geometric vocabulary and understanding of perimeter and area (see Appendix 1).  “Moving Day” was administered at the end of a seventh-grade unit.  In this task, students must contrast information provided about two moving companies to select the company that would be the most economical for a 10 mile, 50 mile, and 100 mile move (see Appendix 2).  Eighth-graders were administered “Invent the Story of a Graph.”  This task requires students to analyze a graphic representation and write a story that fits the graph (see Appendix 3).  The general scoring rubric that teachers used to construct specific rubrics for each task is provided in Appendix 4.  The specific rubrics for Polygon Puzzler, Moving Day and Invent the Story of a Graph are provided in Appendices 5, 6 and 7, respectively.

Student Performance on Tasks

Individual tasks for each grade level were administered to the representative grade-level for which it was designed at approximately the same time during the academic year  (e.g., task set 1).  Student performance consistently improved during the first three years that the tasks were administered.  For example, student performance on task set one improved dramatically across all three grades from year one to year two.  During the third year of the project, student performance continued to improve on task set one in grades 7 and 8.

-------------------------------------

Insert Figure 1 About Here
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The percentage of students who earned a score of three or above also increased from the first to second year of task administration for task sets two and three.  For task set four, student performance has consistently improved across the three years of task administration in grades six and seven, and from year one to year two in grade eight.  

The teachers believed that one reason for the improved scores was that students had a better understanding of the five-point rubric and how tasks would be scored in the second and third years of task administration.  According to Judith: “(We) gave them the rubric up front.  Everyone has the possibility of getting a five.  Everyone has the possibility to shine!”   Teachers also noticed that students viewed the assessments positively.  George said: “Kids are taking the ABC assessments seriously.  They knew the teachers wrote the assessments, gave it, and graded it.  We had ownership over the curriculum…  They (the students) all want to shoot for fives (to please their teachers).”  This insight was shared by all of the teachers.  In addition, from examining students’ work, the teachers discovered that many students attempted to do the extra work necessary to achieve a score of five.  This finding demonstrated that the tasks stimulated the students to do their best possible work, an important characteristic of quality assessment tasks (Cooney et al, 1993).

The Process of Writing, Revising, Implementing and Scoring the Tasks

Mike described how writing and revising the tasks impacted the mathematics teachers at Borel:  “It’s made us become more focused on certain concepts that we’re trying to teach...  Really has developed into a team and everyone has a significant role.  Has helped with the pacing without compromising our personal style...  Keep hearing mile wide, inch deep and I took it real seriously.”  Meeting regularly to discuss and write assessment tasks, the teachers articulated the entire 6-8 mathematics curriculum at Borel.  Maria discussed how the process of articulating the curriculum had additional benefits:  “We have a common goal, doesn’t matter if it’s not your grade level.  We’re each interested in what’s going on at various grade-levels and how students progress in math (from 6th grade on).  This project was bigger than writing tasks.  It gave us a thread that keeps us very connected with each other’s students.” 

Becoming more connected with each other’s students over the course of the three years since the assessment project began translated into changes in the teachers’ conversations and practices.  Maria alluded to these changes:  “We’re all very invested in the lower-end kids.  Our discussion has changed over the past couple of years.  Assessment, teaching, lead up to giving assessments have changed.”  It became a priority at Borel for the teachers to work together to help all of their students succeed in mathematics.  The project clearly helped to further unify the faculty.  According to Joanne:  “We have something we’re working on together consistently.  If somebody’s running something off, we run it off for everyone.  So, the consistency from one class to the next has really become a practice here.  We’re all going in the same direction.  Because we talk, we meet a lot, we’re unified and we like each other.” 

Lastly, the teachers discovered that analyzing students’ work on the tasks improved their teaching.  Maria found that:  “By doing this, we picked up students’ misconceptions.  They obviously picked up the misconceptions somewhere, probably from us... I think of better questions to ask kids, help kids follow thinking of assessment.  It definitely carries over (to instruction).”  Maria also discussed how assessment influenced her view of the curriculum:  “I go back to the units now to be sure that we’re not spending too much time on periphery material.”

Project as Part of Larger Reforms

This project was one of many reforms undertaken at the school during the past decade.  The initial stages of reform at Borel Middle School involved detracking mathematics classes.  George discussed detracking:  “(We) did tracking for years, that’s how everybody did it.  When went to heterogeneous grouping, we weren’t very good at it at the beginning because we had never done it before.”  April continued: “We also didn’t have the curriculum for it, we had tracked curriculum.”  The faculty adopted a new reform mathematics series in the early 1990’s that made it possible to move away from tracked classes at Borel.

Not surprisingly, as the mathematics teachers detracked their classes with administrative support at Borel, angry reaction from parents ensued.  According to George:  “We took it on the chin.  Parents were lined up for conferences.  We had math nights to explain (the reforms) to parents.  First part of using (our reform curriculum) was brutal.  Most problems now are with 6th grade parents.”  After a decade of detracking the mathematics curriculum at Borel, the only vestige of the traditional curriculum were several Algebra sections.  The teachers were adamant in their belief that all students, not just their lower achieving students, benefited from heterogeneously organized mathematics courses.


There was also reason to believe that parents were satisfied with the changes in mathematics education at Borel.  In a district-wide survey, parents were asked to respond to the statement: "I am satisfied with my child's instruction in mathematics."  Seventy-nine percent of Borel parents responding to the survey answered strongly agree or agree.  This compared favorably to the other three middle schools in the district with percentages of parents who responded similarly at 66%, 62% and 56%.  The survey data was strong evidence to the Borel teachers that parents shared their appreciation for a reform curriculum and no longer supported ability tracking.
The teachers began working with elementary and high school teachers in the district to articulate the mathematics curriculum in the 1990’s.  April discussed how parents viewed the articulation efforts positively:  “Another thing that helped a lot with parents is talking with the high schools, the math articulation team... When we can tell parents, we know what they expect, that’s a big parental concern, that we’re preparing them for high school.”  All the elementary schools in the district began using an NSF funded curriculum in grades K-5 several years ago.  George stated: “The whole district is using (an NSF curriculum) at the elementary school.  Now they have a calendar that they are asked to follow.”  Judith talked about the 6th graders at Borel:  “Last year to this year it became much more obvious that the kids are getting it.  We got a much more uniform group.”  The implementation of a challenging mathematics curriculum in the elementary schools in the district was making a difference to better prepare students for a more rigorous mathematics education at Borel Middle School.

Conclusion

This project proved to be an important piece of the reform puzzle for the mathematics teachers at Borel Middle School.  The teachers indicated that the project provided them the time and resources needed to define their mathematics curriculum.  Meeting regularly, the teachers at Borel articulated the entire 6-8 mathematics curriculum at the school and understood what their colleagues were teaching.  The teachers’ analyses of students’ work on the assessment tasks informed their instruction by giving them insight about which topics needed further instruction and about student misconceptions.  The students also strove to achieve high scores on the tasks, demonstrating that the tasks motivated the students to do their best work.  Finally, the project supported the teachers so that helping all students succeed in mathematics became a priority at Borel. 
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