BUILDING MATH MOMENTUM FOR ALL BELLEVUE STUDENTS


Mathematics:  A Predictor of College Success
In 1999, Clifford Adelman of the U. S. Department of Education conducted an extensively researched longitudinal “Toolbox Study” that revealed surprising information about success in college.  He found that the academic course content a student is involved in during high school more accurately predicts success in college than the GPA earned or the score a person gets on the SAT.  In February of 2006, findings of a follow-up study, “The Toolbox Revisited,” showed that math course content, more than the content of any other subject area, provides the most accurate prediction of success in college.  
The “Toolbox Revisited,” published February 2006, states:

The highest level of mathematics reached in high school continues to be a key marker in precollegiate momentum with the tipping point now firmly above Algebra II.  The world has gone quantitative: business, geography, criminal justice, history, allied health fields – a full range of disciplines and job tasks tells students why math requirements are not just some abstract school exercise.
Following is an overview of mathematics in the Bellevue School District—how the program continually evolves, how the District holds itself accountable for equipping students to compete at any level anywhere in the world, and how it supports teachers and students in their learning.
· Evidence of Success in the Bellevue School District
· Advanced Placement
· PSAT (Pre-Scholastic Aptitude Test)
· SAT (Scholastic Aptitude Test)
· WASL (Washington Assessment of Student Learning)
· Bellevue's Journey Toward Excellence in Math:  A Four-Pronged Approach
· Assessment Promotes Accountability
· An International Assessment:  TIMSS
· Standards for Success:  Alignment and Challenge Audit
· College Placement Test:  COMPASS
· Curriculum Modifications and Assessments
· Examples of changes in the mathematics curriculum implemented in 2006-2007
· Aligning Bellevue's Math and Science Curriculum
· Supporting Teachers with Technology and Professional Learning Opportunities
· Supporting Students with More Time and Alternate Approaches
Evidence of Success in the Bellevue SD
Excellence in mathematics is an ongoing pursuit--locally, nationally, and internationally.  In the Bellevue School District, we define an excellent math program as one that assumes all students can learn higher level mathematics, such as pre-calculus, calculus, and beyond; provides the curriculum and scaffolding and any additional support students need to reach higher levels; holds itself accountable through a variety of internal and external student performance measures; and constantly improves by examining the results of student performance and making appropriate adjustments to both curriculum and instruction.  Our district’s progress toward excellence is well under way as evidenced by the steady growth in the numbers of students successfully completing higher levels of math.  
Advanced Placement

In 2007, eighty-four percent of our Bellevue graduates received credits in pre-calculus or in one or more AP or IB math courses.  A good number of students in our schools now complete AP or IB calculus as juniors.  These students will take Advanced Calculus in grade twelve.  Another group of very advanced seniors will be enrolled in Differential Equations, a class two levels above AP calculus.  
Students who enroll in these courses take national tests such as Advanced Placement or International Baccalaureate tests.  Results of some of these tests are shown in the chart below.
AP Test-taking 
	  
	AP Calculus AB 
	AP Calculus BC 
	AP Statistics 
	Total AP math tests 

	2001 
	# of tests 
	168
	50
	163
	381

	  
	% passing* 
	72%
	34%
	54%
	59%

	2002 
	# of tests 
	159
	66
	229
	454

	  
	% passing 
	81%
	85%
	57%
	70%

	2003 
	# of tests 
	218
	32
	296
	546

	  
	% passing 
	86%
	94%
	62%
	73%

	2004 
	# of tests 
	206
	81
	265
	552

	  
	% passing 
	80%
	94%
	66%
	75%

	2005 
	# of tests 
	277
	93
	207
	577

	  
	% passing 
	82%
	82%
	62%
	75%

	2006 
	# of tests 
	277
	127
	329
	733

	  
	% passing 
	82%
	86%
	57%
	71%

	2007 
	# of tests 
	335
	138
	252
	725

	  
	% passing 
	74%
	74%
	50%
	66%


* AP scoring scale:  1(low) to 5(high)
 "Passing" is a score of at least 3. 
Note:  For comparative purposes, national pass rates in 2005:
AP calculus AB - 58% 
AP calculus BC - 81% 
AP statistics - 61% 
The number of Bellevue students taking upper level mathematics tests with successful results is remarkable, especially when compared to the national figures.   The College Board reports that in 2006 only 5.4 percent of the high school students nationwide were enrolled in AP Calculus AB and of that group just 3.2 percent received passing scores.  In Bellevue, 23.8 percent of the high school students took the test and of that group 19.2 percent passed.  The figures for AP Calculus BC and AP Statistics are equally startling.        

Growth of this kind is expected to continue.  At present in the middle schools of the district, all eighth graders are now taking the equivalent of algebra or higher, which puts them on track to finish pre-calculus as juniors and take AP calculus as seniors.  Some students are more advanced and will finish pre-calculus as sophomores, allowing them to take AP calculus as juniors and Multivariable calculus as seniors.  Other students are even more advanced, and will finish pre-calculus as freshmen.  This will allow them to have the highly unusual opportunity of taking a Differential Equations class while still in high school.  
Math enrollments beyond the second year of AP calculus: 
(Advanced calculus, Differential Equations) 
 

	2001-02 
	27

	2002-03  
	20

	2003-04 
	23

	2004-05 
	40

	2005-06  
	108

	2006-07 
	121

	2007-08 
	131
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PSAT (Pre-Scholastic Aptitude Test) 

Our students are experiencing continued success in national standardized tests such as the PSAT and the SAT.  We want every student to have college as an option, and we anticipate that most students will take the SAT.  To help prepare students for their SAT experience, Bellevue administers the PSAT to all eleventh graders each fall.  Because of the success our juniors experience on both the math and the verbal parts of the PSAT, many students qualify for the National Merit Scholarship awards.  In the class of 2005, 26 students were National Merit Semi-finalists; in the 2006 class, 25 students qualified; and in the class of 2007, 27 graduates are Semi-finalists.  In addition, 46 students in 2005, 43 in 2006, and 47 in 2007 achieved the status of Commended Scholars.  
PSAT 
Mean math score (PSAT score range: 20 - 80)   
 

	Test date (October) 
	
	Washington State
	Bellevue SD 

	2002 
	Mean score 
	50.8 
	50.6 

	
	% of juniors tested 
	35% 
	93% 

	
	
	
	

	2003 
	Mean score 
	49.9 
	49.2 

	
	% of juniors tested 
	35% 
	91% 

	
	
	
	

	2004 
	Mean score 
	50.7 
	51.1 

	
	% of juniors tested 
	34% 
	90% 

	
	
	
	

	2005 
	Mean score 
	51.3 
	51.1 

	
	% of juniors tested  
	35% 
	92% 

	
	
	
	

	2006 
	Mean score 
	51.0 
	50.6 

	
	% of juniors tested  
	36% 
	92% 
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Please note:   While our mean score in math on the PSAT has hovered near the state average, the state average is based on self-selected students, who, for the most part, are motivated students who see themselves as college-bound, who have the means to pay for the test, and who can free themselves from Saturday commitments in order to take the test.  In the Bellevue School District, we attempt to test every junior without charge and on a regular school day.  Our average, therefore, reflects not just the “top” students who self-select for the test, but rather all students present in school on the day of the test.

SAT (Scholastic Aptitude Test)
Eighty to ninety percent of Bellevue’s seniors take the SAT compared with just fifty percent of students statewide.  Even though the number of Bellevue’s test takers continues to increase, the math scores on this national test continue to hold firm.  In 2007 Bellevue students scored 51 points higher than the state’s average (see chart below) and a record 67 points above the nation’s average. 
SAT

Mean math score (SAT score range: 200-800)
	
	Washington State  
	Bellevue SD 
	% of BSD grads taking SAT 

	2001 
	527 
	576 
	70% 

	2002 
	529 
	572 
	78% 

	2003 
	532 
	574 
	80% 

	2004 
	531 
	574 
	82% 

	2005 
	534 
	579 
	89% 

	2006 
	532 
	579 
	90% 

	2007 
	531 
	582 
	82% 
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WASL (Washington Assessment of Student Learning)
We continue to enjoy overall increases in the pass rate on the math portion of the WASL.  Since 1996 the State has been tracking how districts perform on each of the WASL tests.  In this year’s testing Bellevue’s fourth graders passed at a rate of 79.5 percent.  These results are more than 20 percentage points higher than the latest reported state average of 57.9.  (In the 1996-1997 testing, Bellevue’s fourth graders passed the math test at a rate of 35.8—a low rate compared to our most recent rate of 79.5, but higher than that year’s fourth grade state average of 21.4.) Bellevue’s seventh grade math students now have a pass rate of 75.4—an almost 40 point increase over the ’97-’98 results and a full 21 percentage points above this year’s state rate of 54.4.  Tenth grade math test results show a pass rate of 70.1, up more than 11 percentage points since the first recording in 1999.  The state average this year is twenty points below Bellevue’s at 50.2.   Another positive trend in Bellevue is the decreasing number of students receiving scores in the lowest category.  To view detailed results on the most recent testing, go to http://reportcard.ospi.k12.wa.us.     
Even with the upward trend in scores, however, we are not at all comfortable that 30 percent of our students struggle with the math WASL.  Therefore, we will continue to strive for an across-the-board success rate.  The state created WASL Review Modules that we included in the 2006 curriculum for summer school.  The entire summer school math curriculum was re-worked to be more tightly defined at all levels.  At professional workshops during the summer, teachers made modifications that specifically increased the rigor of the 9th and 10th grade regular math offerings.  Just recently, members of our staff met with representatives from the Office of the Superintendent of Public Instruction (OSPI) for strategic planning.  As a result of our talks with OSPI, our district is piloting a program that will enable us to analyze the individual math WASL scores of all our students on every test item and be able to carefully review each student’s work on the test.  This should provide us with valuable insight into the relationship between our instructional program and the concepts covered on the state test.

WASL Math - Percent Passing 
 

	
	4th grade 
	7th grade 
	10th grade 

	2001 
	64.9 
	50.4 
	68.5 

	2002 
	71.7 
	50.8 
	63.8 

	2003 
	70.2 
	55.4 
	64.9 

	2004 
	72.0 
	65.8 
	65.7 

	2005 
	74.4 
	72.8 
	72.1 

	2006 
	71.7 
	69.6 
	69.3 

	2007 
	79.5 
	75.4 
	70.1 
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Bellevue's Journey Toward Excellence in Math:  A Four-Pronged Approach
Bellevue’s math progress has occurred neither accidentally nor abruptly.  The journey toward excellence in math for students is ongoing and includes a continuing systematic and deliberate examination of student learning.  Ongoing studies of our curriculum and our teaching methods serve to inform our practice as does the information we learn from studying countries that are internationally recognized as strong in math.   A four-pronged plan for continuous improvement includes:  internal and external studies of the curriculum’s effectiveness with regard to student learning; appropriate modifications to the curriculum at all levels, professional development for teachers, and attention to the specific needs of individual learners.  
Assessment Promotes Accountability
An International Assessment:  TIMSS 

Bellevue’s mathematics goal is to provide a strong curriculum for all students—one that prepares them for any post secondary options they choose.  We want to be accountable for providing a curriculum that stands up favorably to the best offerings in the world.   In order to attain an objective assessment of our efforts, we submitted our curriculum to examinations by three external sources.  In 2003 the Bellevue Schools Foundation funded an extensive study by Bill Schmidt, Director of the National Research Center for Trends in International Math and Science Study (TIMSS).  An examination that had been used internationally was administered to all Bellevue School District math students.  Teachers and principals were interviewed and surveyed. The study linked teacher content coverage data with student course enrollment data and students’ performance on the assessments.  Besides allowing us to see our mathematics curriculum and student achievement ranked relative to most countries internationally, this study provided an analysis of our curriculum, pointed to strengths and weaknesses, and provided a clear data base from which to begin a major realignment of specific skills to be taught at more appropriate grade levels.  Because this study is ongoing, more data continues to be collected.  The results of TIMSS indicate Bellevue’s mathematics program is strong and internationally competitive; however, the results are even more valuable to us because we have been able to make informed adjustments to the way we implement science and mathematics instruction.  Click for information on TIMSS. 
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Standards for Success:  Alignment and Challenge Audit

The second assessment was an Alignment and Challenge Audit conducted by David Conley, Director, and Terri Heath, Research Associate of the Center for Educational Policy Research at the University of Oregon.  As part of this total curricular audit, college professors examined our syllabi, student expectations, assessments, and student work at the secondary level. The findings were compared to the Standards for Success--results of a three-year research project sponsored by the Association of American Universities in partnership with the Pew Charitable Trusts.  
The Oregon professors who participated in our curricular audit reported on the rigor of the curriculum and the quality of the preparation our students are receiving for their college experience.  Our in-district curriculum designers then integrated these findings with the TIMSS study in order to inform their decisions regarding curriculum modifications during the summer mathematics workshops.  Click to read more information about Standards for Success.  
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College Placement Test:  COMPASS

The third assessment was the COMPASS test, which is an actual college placement test for mathematics.  We have learned from the colleges in our area that Bellevue students overall are less likely to need to enroll in remedial math as freshmen in college than students from other districts in our state; but because Bellevue’s goal is to prepare all students for college, it is important to us to learn the reasons why some students are more successful than others.  It is also important for us to know what colleges expect and how to better prepare our students to make smooth transitions from high school to college. With all this in mind, the COMPASS test was administered to all our high school students in 2004.  The test results told us that the final course taken in high school is an excellent predictor of whether or not a student will need remedial math in college.   The results of the COMPASS testing confirmed that students who took math as seniors and students who took higher levels of math were more college ready than those whose math instruction stopped sooner.  
Counselors are using the results of this study to encourage even more of our students to continue taking math classes throughout the four years of high school—two years longer than presently required by our state and one year longer than presently required by our district. The COMPASS test will again be given to all of the Bellevue math classes in October of the present school year.  
Based on the knowledge acquired from all of these studies, the School Board is looking at changing Bellevue’s graduation requirements to include four years of math in high school for all students.  
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Curriculum Modifications and Assessments
The Bellevue School District believes that a coordinated, aligned, sophisticated K-12 curriculum is the centerpiece of our work with students.  It is the means by which we ensure that all our students attain mastery of mathematical concepts and reach advanced levels of understanding.
We learned from the TIMSS studies that the sequential progression of math classes in the United States is a year or two behind those of the best international performers and that most of those countries are using an integrated approach to teaching mathematics.  Bellevue was already teaching math using the integrated approach, but to help align Bellevue’s curriculum with the best international standards, our teachers moved some of our math units from higher grades to lower grades.  Other changes to the elementary curriculum now provide students with more practice in becoming efficient and automatic in their computation.  Further changes to the curriculum were made to eliminate some repetition from the learning and to add to other areas that were less thoroughly addressed.  

Summer teacher workshops held over a two-year period in 2005 and 2006 and funded by a generous grant from the Boeing Corporation enabled mathematics curriculum developers and mathematics teachers from all grade levels to make curriculum changes and to develop additional assessments that measure student achievement.  The teachers worked together to implement the additions and modifications that refine and strengthen our existing curriculum.  As a result, every mathematics unit from kindergarten through grade twelve includes a unit assessment to be administered district wide throughout the school year.  Using the recently added technology program, District Data Analyzer, which allows us to analyze and disaggregate test data across the district, the results of these assessments will help us further determine math curriculum effectiveness.  
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Examples of changes in the mathematics curriculum implemented in 2006-2007: 
· In Kindergarten, children will learn math facts to 10 (instead of 6) and will receive several units formerly taught in first grade such as the Bigger, Taller, Heavier, Smaller unit.

· Second grade will learn to use the standard algorithm lesson to add and subtract multi-digit numbers.

· Third and fourth graders will receive additional practice with multi-digit addition and subtraction to ensure continued and increased fluency in their computation skills.

· Third graders will be expected to write out their 12 x 12 table from memory and also be able to do multi-digit addition and subtraction.  Students who have difficulty memorizing multiplication facts will be taught a supplemental program called “Multiplication Made Easy.”  This same program will be used at the fourth and fifth grades for students who continue to struggle with the memorization process. 

· Fourth grade curriculum will cover numbers up to 1,000,000 and continue to improve fluency in computation.  

· Fourth grade lessons will include pre-long division methods.

· The fifth grade geometry unit will now be taught in fourth grade.

· Three former sixth grade units will now be taught to fifth graders.

· Long division lessons have been added to fifth grade.  Students will divide 1-digit and two-digit numbers into 2-digit and 3-digit numbers.  

· Fifth graders will also make the transition from clustering to column multiplication.
· In middle schools the most dramatic change is the purchase of new texts and materials for grades six, seven, and eight.  (These are the first new math texts to be purchased for our middle schools in ten years.)  The main author of the new text is Glenda Lappan, who is also part of the team that worked with Bill Schmidt to develop the standards for the TIMSS.  The new texts have added units on topics such as data distributions in the seventh grade and the integration of algebra and geometry in the eighth grade.  The texts come accompanied by many excellent resources.

· Some units and concepts have been moved and more moves are planned.  One such move is placing the seventh grade Accentuate the Negative unit in sixth grade.  In this unit, students learn the algorithms for adding, subtracting, multiplying, and dividing positive and negative numbers and learn to write mathematical sentences that show relationships.
· New district assessments are in place for all middle school and high school units.  All assessments were created by classroom teachers working in collaboration with the Curriculum Department by carefully analyzing the expected student learning outcomes.

· In Integrated Algebra/Geometry 1, a newly created algebra unit has been added to the curriculum to build on the algebra in the new 8th grades materials, and a geometry unit has been revised to include more rigorous content.
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Aligning Bellevue's Math and Science Curriculum
The close relationship between mathematics and the sciences is an obvious one as is the importance of articulation and coordination between the two.  We are, therefore, consciously moving toward much closer alignment of the Bellevue’s math and science curricula.  Our science teachers are examining science units from the beginning of sixth grade through the end of tenth grade, identifying math concepts, preparing sample problems to match the concepts, and arranging them sequentially.  The math concepts and sample problems from science will be shared with a team of math teachers who will map the concepts to the places in the math curriculum where these same concepts are taught.  Teams of science and mathematics teachers will meet together to discuss how to bridge the two programs so that concept and skill development are reinforced in both disciplines.  The completed work will be published on the curriculum web.  Staff development will be provided for teachers.  The final product of the work will be made accessible on the web to parents and to students.
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Supporting Teachers with Technology and Professional Learning Opportunities
Technology Support

Technology plays an important role in helping Bellevue teachers to meet their students’ needs in mathematics.  Teachers have access twenty-four hours a day to the district’s curriculum web.  All of the math curricula, all units, rubrics, and assessments are posted on the curriculum web.  The web also gives links to additional resources including strategies to enhance and individualize lessons, animated explanations of specific concepts, model lessons, and much more.  

Teachers have access to SharePoint, an internal website that provides an avenue for sharing student work and for district-wide collaboration when planning lessons.  Teachers may also access results of district assessments and can use this information to address specific student needs. 

Schools are well equipped with technology hardware.  Teachers have district-provided laptop computers.  Classrooms are equipped with LCD projectors that allow teachers to project district lessons and slides directly from the computers to any screen-like surfaces in their classrooms.  Classrooms are equipped with SMART Boards—similar to white boards but are electronic, interactive tools that enhance lessons and serve to increase student participation and engagement.   

Teachers receive intensive training in the use of the technology.  Professional coaches in curriculum/technology are assigned to all schools and curricular areas to provide ongoing support for teachers as they use the technology to implement the math curriculum.  

Professional Development Opportunities

Because of this year’s focus on assessments and data analysis, staff development for mathematics teachers is extensive.  In prior years, elementary students have benefited from their teachers’ and principals’ participation in Lenses on Learning, a course that included examining the mathematics of the elementary curriculum, viewing and discussing videotapes of clinical interviews with children; working on mathematics problems designed for adults covering important topics in the elementary mathematics curriculum; and examining samples of students’ mathematical work.  This fall, through generous funding from the Bellevue Schools Foundation, Bellevue secondary teachers will also have the opportunity to participate in Lenses on Learning Secondary Mathematics: Leadership for Mathematics Education in Middle and High School.  The University of Washington and the Bellevue School District are collaborating to offer this specially designed course for secondary mathematics teachers and their principals.  In monthly sessions from September through March, teachers and principals from the Bellevue School District, joining participants from the Northshore School District, will earn up to 45.5 clock hours toward certificate renewal or up to twelve credits toward a Master’s degree.  The teachers will have hands-on experience trying out improved strategies in their classrooms, sharing their experiences with the members of the group, gaining new insights, and increasing their levels of expertise in the teaching of mathematics.     

Similarly, elementary and middle school teachers receive training in Developing Mathematical Ideas (DMI).  DMI is a professional development curriculum designed to help teachers think through the major ideas of K-7 mathematics and examine how children develop those ideas. 

DMI seminars are designed to bring together teachers from kindergarten through middle grades to: 

· deepen their understanding of the mathematics content

· review current research related to mathematical learning and instruction 

· analyze the key mathematical ideas with which their students are grappling

· provide teachers with additional strategies designed to support the power and complexity of student thinking

· learn how core mathematical ideas develop across the grades 

In addition to the professional discourse promoted by the Lenses on Learning and DMI coursework, math teachers at all levels will meet monthly to analyze their assessment data, identify learning targets and expectations, and share instructional strategies and activities 

Elementary and middle school principals work collaboratively with math teachers on a common goal related to mathematics assessment.  Accessing data collected from a variety of sources including district assessments and WASL testing, the goal is to reach a deeper understanding of how to use the available data to inform the effectiveness of our instruction, curriculum and assessments.  

Back to top
Supporting Students with More Time and Alternate Approaches
Even with a quality curriculum and outstanding instruction there are always students at every level who require a little more time or another approach to learn new concepts.  Knowing that, we are providing student support in several forms.
At all elementary grade levels, increased emphasis is being placed on the use of supplemental materials for the purpose of providing students with more opportunities to practice their skills in order to achieve mathematical fluency and to acquire a deeper understanding of place values.  Materials include the Mental Math for the Primary Grades, Mental Math for the Intermediate Grades, and the Nimble with Numbers series.   
In the middle schools, a supplementary math support curriculum was developed to address the needs of students who are falling behind in the regular curriculum.  This support class is based on a four-part framework that includes pre-teaching, re-teaching, skill building, and homework support.  Students who join this class remain in their regular math classes, giving them two periods of math instead of one.  The support class teacher maintains continuous contact with the regular math teacher.  When the regular math teacher verifies a student is able to keep up without additional help, the student is exited from the support class.  Middle schools are finding that support class students' math performance improves quickly, and they earn increasingly higher grades during and after participating in the support class.  A similar support curriculum for high school students is being developed this year.
At both the middle and high school levels, math teachers provide the daily tutorials that are scheduled within the normal school hours.  Many schools have added before and after school help sessions as well as peer tutoring and volunteer tutoring on Wednesday afternoons.
In addition to consulting with their children’s teachers, parents of middle school students may learn more about helping students with middle school math by accessing the new CMP website for parents.  http://connectedmath.msu.edu/parents/
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Conclusion

In mathematics, as in all other areas of study, our mission in the Bellevue School District is for all our students to be prepared not only to gain college acceptance, but to enjoy college success without needing to take remedial classes. We believe the key to achieving this goal is a well-aligned K-12 curriculum coupled with excellent instruction and appropriate student support.   The Bellevue School District mathematics curriculum is a product of our effort to fulfill the district’s mission, but it is also a work in progress continuously assessed internally and externally, judiciously modified, and consistently implemented.  Visit the Curriculum Web for more information about the Bellevue School District Math Curriculum,
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