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PROMOTE EFFECTIVE STRATEGIES IN MATH AND SCIENCE: LOCAL AND 
REGIONAL STRATEGIES TO INCREASE STUDENT ACHIEVEMENT 

 
 

BACKGROUND 
 
How does a state improve the math and science learning performance of a million students?  
 
Washington has signaled, by policy and allocation of resources, the importance of math and 
science. Some of the key investments the state has made or taken since 2007 include: 
 
 Rigorous standards: 

o K-12 learning standards revised in 2008 (math) and 2009 (science).  
o College readiness math and science standards. 

 Aligned curriculum materials and assessments: 
o Recommended curriculum materials aligned to standards. 
o Assessments aligned to new standards (end-of-course math, beginning 2011; end-

of-course science, beginning 2012). 
 Graduation requirements: 

o Increased math credit graduation requirements for the class of 2013.  
o Increased science credit graduation requirements approved in 2010, but not yet 

adopted. 
o Demonstrated proficiency on math assessment required for the class of 2013. 
o Demonstrated proficiency on science assessment required for the class of 2013, 

pending the outcome of deliberations by the 2011 Legislature. 
 Professional development funding support: 

o Regional ESD Coordinators in math (beginning 2007-08) and science (beginning 
2008-09) ($5 million 2007-09 biennium). 

o Coaches in math (beginning 2007-08) and science (beginning 2008-09) in selected 
districts ($5.4 million 2007-09 biennium). 

o Job-embedded professional development opportunities for math and science 
teachers in grades 4-12 ($22 million—2007-09 biennium). 

o Specialized training for one math and one science teacher in each middle and high 
school to build building-level expertise on the 2008/2009 math and science 
standards ($17.5 million—2007-09 biennium). 

o LASER (Learning and Assistance for Science Education Reform) expansion to 780 
new classrooms ($9.4 million). 

 Teacher credentials: 
o Clear pathways for certified teachers to add endorsements, including in math and 

science. 
o Funding to increase the number of math and science teachers through alternate 

routes and other strategies ($6.6 million—2007-2009 biennium). 
o Incentive bonuses for National Board Certified Teachers in all subject areas, 

including math and science.  
 Support for Science, Technology, Engineering and Mathematics (STEM) education:  
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o Innovative high schools such as Delta High School, Pasco; Aviation High School, 
Des Moines. 

o Lighthouse STEM schools ($75,000). 
 
In addition, OSPI, with its stakeholders, has developed a tiered, integrated instructional system, 
the Mathematics Systems Improvement Framework, to “provide Washington’s school districts 
actionable steps and guidance around which a comprehensive K-12 mathematics system can 
be built.”  
 
Despite this investment of resources in actions designed to improve math and science 
achievement, student performance on the state’s assessments of math and science is not yet at 
the levels attained in reading and writing. In 2009-10, the percentage of sophomores meeting 
standard on the math (41.7 percent) and science (44.8 percent) High School Proficiency Exam 
(HSPE) was approximately half of those meeting standard on the reading (78.9 percent) and 
writing (86 percent) HSPE. The math and science results are even less encouraging when 
disaggregated by race/ethnicity and students enrolled in special programs, such as free or 
reduced meals, special education, transitional/bilingual, migrant.  
 
Still, pockets of excellence shine in the individual efforts of schools and districts, as evidenced 
by some of the winners of the Washington State Achievement Awards. One of those schools, 
Icicle River Middle School (IRMS) in Cascade School District (Chelan) will share their story with 
the State Board of Education (SBE). SBE will also have an opportunity to tour Delta High 
School, a one-of-a-kind STEM school (see separate tab for background on Delta). In addition, 
regional initiatives such as those led by the ESD Coordinators leverage the power of state 
leadership to build capacity within the state to improve student learning. 
 
This presentation will showcase both school-based and region-based initiatives to provide an 
overview of what can be done with sustained leadership, coherent vision, expertise, will, and 
resources.  
 
Icicle River Middle School 
 
Icicle River Middle School embarked on a journey of reform beginning in the late 1990’s when 
the low performance of its students prompted the beginning of a systemic transformation. In the 
space of a decade, student performance on Washington State assessments has increased 
significantly. Although the percentage of IRMS students on free and reduced lunch decreased 
slightly over that time, the school’s free and reduced population still currently exceeds the state 
average. IRMS has 303 students; the majority of the students are White (67 percent) or 
Hispanic (30 percent).  
 

Percentage of Seventh Grade Icicle River Middle School Students  
Meeting Standard on State Assessments 

 Math Reading Writing Free & 
Reduced 
2010 

 1998-99 2009-10 1998-99 2009-10 1998-99 2009-10 

Icicle 
River 

15 74.2 37.6 80.4 19.1 78.4 49.3

State 24.2 55.3 40.8 63.4 37.1 70.3 42.3
Source: Office of Superintendent of Public Instruction School Report Card 
 
Performance on science assessment steadily increased as well, from 2002-03, the first year of 
the state’s science assessment to 2009-10. 
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Percentage of Eighth Grade Icicle River Middle School Students  
Meeting Standard on State Science Assessments 

 2002-03 2009-10 
Icicle River 39.1 70.2
State 35.8 54.5
Source: Office of Superintendent of Public Instruction School Report Card 
 
IRMS has been recognized twice with a Washington State Achievement Award for Overall 
Excellence, and has earned other recognition, as well. In a school where 67 percent of the 
students are White and 30.4 percent are Hispanic, IRMS’ achievement gap score on the State 
Board of Education’s Achievement Index was less than one, placing IRMS in the exemplary 
category (2009-10). (See Attachment A for Washington State Achievement Index tables for 
IRMS and Cascade High School). 
 
IRMS Principal, Kenny Renner-Singer, identified several elements that have been integral to the 
school’s success in helping students learn, including: 
 
 Fidelity building-wide to implementation of a citizenship program where “expectations of 

behavior are modeled and made clear for all.” 
 A culture of reflective practitioners, enabled in part by over 40 percent of the teaching staff 

earning their National Board Certification and by a block schedule that provides time for 
teams of grade-level teachers to work together for 40 minutes daily.  

 Implementation of a tiered model of intervention that assures every student experiences 
rigorous, standard-based core instruction, with enrichment (accelerated support or additional 
assistance) targeted individually, as needed. 

 Teaching students to keep track of their progress toward clearly specified learning targets 
and performance expectations. 

 Target-based assessments. 
 
What happens after students leave IRMS? IRMS feeds into Cascade High School (CHS), where 
student performance exceeds state averages in all of the assessed areas but writing. 
 

Percentage of Tenth Grade Cascade High School Students  
Meeting Standard on State Assessments 

 Math Reading Writing Free & 
Reduced 
2010 

 1998-99 2009-10 1998-99 2009-10 1998-99 2009-10 

Cascade 32.2 56.8 54.6 87.8 33.6 85.4 38.5
State 33.0 41.7 51.4 78.9 41.1 86.0 42.3
Source: Office of Superintendent of Public Instruction School Report Card 
 

Percentage of Tenth Grade Cascade High School Students  
Meeting Standard on State Science Assessments 

 2002-03 2009-10 
Cascade High School 31.2 59.6
State 31.8 44.8
Source: Office of Superintendent of Public Instruction School Report Card 
 

 
Percentage of Students Graduating from Cascade High School and  

Going Directly to College 
 On-time graduation 

(2009-10) 
Extended 
graduation 

College-Direct 
(2009) 



Prepared for May 11-12, 2011 Board Meeting 

 
 

(2009-10) 
Cascade High 
School 

87.3 98.3 56.1

State 76.5 82.6 59.4
Source: Office of Superintendent of Public Instruction Graduation and Dropout Statistics for Washington 
2009-2010 Report, Appendix A; BERC Group College Tracking Data Services 
 
Among the 24 Hispanic students graduating from CHS in 2010, 50 percent went directly to 
college, compared to 57.5 percent of CHS White students. By comparison, in 2009, 
Washington’s college-direct rate for Hispanic students was 43.1 percent, and for White 
students, 61.2 percent.  
 
Regional ESD Math and Science Coordinators 
 
The 2007 Legislature’s approval of SHB 1128 provided funding to each of the nine Educational 
Service Districts for regional mathematics coordinators. The coordinators were charged with 
providing regional professional development activities related to mathematics instruction. In 
2008, funding was added for regional science coordinators. 
 
Fiscal Year Amount 
FY 08 $1.6775 million (mathematics coordinators only) 
FY 09 $3.355 million (math and science coordinators) 
FY 10 $3.355 million 
FY 11 $3.355 million 
FY 12 $4,219,000 proposed by House No funding clearly 

specified by 
Senate 

FY 13 $4,219,000 proposed by House No funding clearly 
specified by 
Senate 

 
The coordinators, in partnership with the Office of Superintendent of Public Instruction and other 
regional leaders have established an infrastructure that allows districts to leverage limited funds 
and to provide better professional learning experiences than they might have otherwise been 
able to do. The coordinators have also created a communication infrastructure that supports the 
rollout of policies and procedures that require technical support. 
 
Initial goals and outcomes included the following: 

1. Create common ground based on valid and reliable research. 
2. Define and implement common practices and leverage resources among the ESDs. 
3. Disseminate information equitably across regions in a timely, coordinated manner. 
4. Build regional leadership capacity.1  

 
The coordinators consult with each other and share ideas to provide a coherent package of 
professional development opportunities that advances the policy directions of the state, while 
taking into consideration the specific needs of the different regions. According to ESD 123 
Regional Science Coordinator, Georgia Boatman, the coordinators seek to build capacity, 
avoiding “random acts of professional development” by bringing research-based practices to the 
attention of their local districts (See, for example, Attachment B: “Key Elements of Effective 
Science Instruction;” see also Attachment C describing coordinator roles). 

                                        
1 ESD Regional Mathematics and Science Coordinators 2008-2009 Accountability Report, October 2009. 
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Coordinators are also actively promoting Science, Technology, Engineering and Mathematics 
(STEM) education by helping districts to think about the implications of STEM in their schools. 
 
In the spring of 2010, the Social and Economic Science Resources Center (SESRC) distributed 
a Regional ESD Mathematics and Science Coordinator survey to over 1,000 participating 
teachers. The SESRC found that 73 percent of the teachers applied the content of their 
professional learning to the classroom and 88 percent observed an increase in student learning 
as a result. While this self-report data affirms teachers’ positive impressions, how the work 
might translate to improved student outcomes on state assessments is not yet known.  
 
POLICY CONSIDERATIONS RELATED TO SCHOOL AND REGIONAL INITIATIVES 
 
Icicle River Middle School is a story of committed leadership and resources over time to 
intentional, standards-based teaching and learning. SBE members will have an opportunity to 
explore with the IRMS principal and Cascade School District superintendent how school and 
district efforts to improve student achievement have been impacted by state policies and 
resources such as bonuses for National Board Certified Teachers, professional development 
support from ESD regional math and science coordinators, recommended math and science 
curriculum materials aligned to new standards, state assessments, funding for students needing 
additional assistance (e.g., transitional bilingual, special education), etc.  
  
Stepping beyond a single school and district, the Regional ESD Mathematics and Science 
Coordinator program is a way to provide decentralized, coordinated professional development 
to advance the state’s goals. This cadre of 18 people statewide provides intellectual leadership 
and practical guidance to local districts. They work in conjunction with district curriculum 
coordinators and math and science coaches2, leveraging resources wherever possible.  
 
The future of this four-year old Regional ESD Mathematics and Science Coordinator program is 
uncertain as of this writing, but it has been in existence long enough to build a following and a 
positive reputation. An analysis of impact, beyond teacher self-report, to document the 
program’s effectiveness may be needed. Clear causal connections between improved student 
learning outcomes and professional development initiatives are difficult to establish because 
there are usually multiple, interrelated, and simultaneous initiatives occurring at any given time. 
However, the state needs a way to determine what initiatives are making a difference in student 
achievement in order to advocate thoughtfully for best practices.   
 
SBE members will have the opportunity to explore the perspectives of the school 
representatives and the two ESD 123 Regional Math and Science Coordinators on issues such 
as the following:  
 

 What state leadership, guidance, and/or technical expertise helps you—or would help 
you—improve student learning and achievement in math and science?  

 Are there any state policies that hinder your efforts to improve student achievement in 
math and science? 

 What advocacy or oversight from SBE would help you improve student achievement in 
math and science?   

 

                                        
2 25 math coaches were funded in 2007; in 2008, 25 science coaches were added. The numbers were reduced to 17 
(9 math; 8 science) in the 2009-2011 biennium. The coaches work in districts throughout the state. The state, through 
OSPI, funds approximately $80,000 to support each coach. 
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EXPECTED ACTION 
 
For information only; no action expected. 
 

 
 

 























Regional 
Support for  
Math & Science 

Cathey Bolson 
Regional Mathematics Coordinator 
Georgia Boatman 
Regional Science Coordinator 





Formative Assessment 
Support 

Relationships 
Superintendents 
Curriculum Directors 
Coaches 
Teachers 



Formative Assessment 
Equity 

Small Schools Consortium 
Coaches & Teacher Leaders 
Regional Delivery 
Regional Item Bank 



Formative Assessment 
Network 

Statewide Item Bank 
Shared Best Practice Statewide 
Math Framework 
EESI 



STEM 
Equity 

Wind Farms 
Hanford Area 
Farming 
Fisheries 
Access for All Schools 



STEM 
Support 

Readiness 
Indicators 
Grants 



STEM 
Network 

Advisory Group 
Statewide Collaboration 
Business Community 
Higher Education 



Standards 
Network 

Statewide Collaboration 
Teacher Leaders 
Shared Resources 
Created Tools 
Professional Development Frameworks 



Standards 
Support 

Provided Tools to Districts 
Provided Regional Trainings 
Curriculum Adoptions 
Alignment Documents 
Technical Assistance 



Standards 
Equity 

Every District 
Every School 
Every Student 



Thank you for  
this opportunity 

Cathey Bolson 
cbolson@esd123.org 
 
Georgia Boatman 
gboatman@esd123.org 
 

mailto:cbolson@esd123.org
mailto:gboatman@esd123.org


PLCs in Action ~ Data, 
Dialogue & Collaboration 

 Icicle River Middle School 
 Serves 6 rural NCW communities 

 Grades 6-8 

 280-300 students 

 



School of distinction 2007-
2010 

 Top 5 percent of 
schools for 
Improvement over 
five years 

 Only middle school 
in the state to win 
five statewide 
awards! 



Cohort Data for 8th Graders 
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The 4 Pillars 

 Mission 

 Vision 

 Common Commitments 

 Goals 



What do we expect students 
to Learn? 
 Standards-based Learning Targets 
 State Standards:  GLE’s in all subjects 

 Our curriculum is the standards 



Clear Learning Targets 

 
 

Students show 
proof  

of meeting 
targets 

 

 
Intentional 

teaching and 
learning  

by teachers and 
students 

 

 
Align with 

Washington  
Grade 

Level Expectations 

Back to title page 



Quality Teaching and 
Learning 
 Science:   
 Inquiry and application 

 Science conferencing 
Modeling 

 Labs 

Reflection 

 Math 
 Standards-based targets 

 Conceptual mathematics  









How do we know students 
have learned?  
 Assessment 

 Data 



Assessment: Math and Science 

Screening: All 
Students 
• MSP 
• MAP 
• Pre-testing targets 

Progress 
Monitoring 
• Target 

benchmarks and 
quizzes 

Outcome 
Assessment 
• MSP 
• MAP 



How do we respond when 
students do or do not learn? 
 3 Tier Model 

 Enrichment 

 In-class interventions 



Learning Emergencies 

• Children not reading at grade level by age nine 
are 10 times more likely to drop out of school 

• They will have the earning power of about 
$12,000 

• 43% of people with lowest literacy skills live below 
the government poverty line 

• 70% of all prison inmates are functionally illiterate 
or below 4th grade reading level 



A system-wide response to learning 
emergencies….Three Tier Model 

Washington State K-12 Reading Model 



How do we respond? 

 Tracking data 
 Student Ownership of learning 

 

 Re-teach and extend 
 Go back and ensure mastery of standards 

Depth on Breadth  



 
 “Additional support is directive,  
NOT invitational” PLC 
 

Example Schedule 
 8:05-9:45  Tier I Language Arts, Social Studies Block 

 9:50-11:30 Tier I Math & Science Block 

 11:30-12:00 Lunch 

 12:05-1:20 Tier III & Exploratory 

    A Day: Choir, Band, PE,  or Art 

    B Day: Special Ed, ELL  

 1:25-2:00 Tier II Enrichment (Intervention or Acceleration) 

 2:00-2:35 Tier II Enrichment (Intervention or Acceleration) 

 2:35-2:45 MYDC Wrap-Up 



Collaboration 

 Time 

 Resources 



A flexible day 

 Flexible Block 

 Collaboration built 
into the day 

 



Teaming  

 40 minutes per 
day—Required  

 Team Room 

 Curriculum, 
schedule, student 
issues and meetings 

 Empowerment  



School-wide management 

 Make Your Day 
Count Citizenship 
Program (1997) 

 Discipline to 
Citizenship 
 Student Planner 

 Staff Committee 

 Student Committee 

Name Exploratory 1 2 3 4 5 C.A Points MYD ? 

Points Possible 50 50 50 50 50 50 50 350   

Mr. Janski                   

Mrs. Brixey                   

 COURTNEY                           

 ELIJAH                            

MICHAEL                   

 JUAN                      

 ANTONYA                          

 HAILEY                          

 CAITLIN                          

EDITH                   

 JUAN                        

 JULIEN                               

 ELI                              

MARIO                   

 JASMINE                          

 JOE                         

 ROSA                          

 NICHOLAS                          

 TRISTIN                            

 BRANDON                            

 JORDAN                            

 JOHNNA                             

 ALAN                          

 PAIGE                           

 JENNI                   

 TYLER                              

                    

                    

                    

 



Continuous Improvement @ 
IRMS 
Short Term 
 Vertical Teaming 

 Professional Development 

 Data Collection 

 Assessments in Math, 
Reading, Writing, and Social 
Studies to inform instruction  

 Targeted Support—
Differentiated Instruction 

 Extra Time for Level 1 & 2’s 

 Instructional Coaching—Best 
Practices  

Long Term 

 State/NCESD 
Professional Development 

 National Boards 

 Continue grade-level and 
vertical teaming, flexible 
block scheduling, and 
MYDC 

 Instructional Framework—
Best Practices  

 



Policy Implications 

 Clear standards 

 Flexibility to meet 
standards 

 Collaboration time 
built into the day 

 Support National 
Board Certification 

 



Page 1 Washington State Achievement Index

Enter School Code:

District

School

INDICATORS

Achievement of non-low income students 6.00

Achievement of low income students 5.50

Achievement vs. peers 7.00

Improvement from the previous year 6.50

Index Scores 6.25

Exemplary

INDICATORS
Met Std Peers Imp Met Std Peers Imp Met Std Peers Imp

Achievement of Black, Pacific Islander, 

American Indian/Alaskan Native, Hispanic stds
6 7 3 6 7 7 0 0 0

Achievement of white and Asian students 7 7 7 6 7 7 0 0 0

Achievement Gap

INDICATORS

Achievement of non-low income students 6.00

Achievement of low income students 4.63

Achievement vs. peers 6.38

Improvement from the previous year 4.63

Index Scores 5.41

Very Good

2008-2009 and 2009-2010 Averages

Overall Excellence*

0.83

7

5

6.25

7

7

0

7

4403

2009 - 10 Achievement Gap

Average

6.00

6.83

6.25 6.50 6.00

0

2010 Achievement Award: (* indicates the school has won this award for two years)

Cascade

Reading 

Icicle River Middle School

OUTCOMES

AverageReading Writing Math Ext Grad RateScience

5

Reading Math Ext Graduation Rate

7

7

0

0.00

OUTCOMES

Average

6

Ext Grad RateWriting Math

6

Science

6.13 4.38 5.75 5.38 0.00

6 6 6 4 0

7

7

School Year 2009-2010

TIER INDEX RANGE

Exemplary 7.00-5.50

Very Good 5.49-5.00

Good 4.99-4.00

Fair 3.99-2.50

Struggling 2.49-1.00



Page 2 Washington State Achievement Index

District Cascade

School

2009 Achievement Award:

INDICATORS

Achievement of non-low income stds 6.00

Achievement of low income students 3.75

Achievement vs. peers 5.75

Improvement from the previous year 2.75

4.56

Good

INDICATORS Met Std Peers Imp Met Std Peers Imp Met Std Peers Imp

Achievement of Black, Pacific Islander, 

American Indian/Alaskan Native, Hispanic stds
6 7 4 4 7 4 0 0 0

Achievement of white and Asian students 6 7 3 5 7 4 0 0 0

INDICATORS

Achievement of non-low income students 6.00

Achievement of low income students 3.50

Achievement vs. peers 6.50

Improvement from the previous year 6.00

5.50

Exemplary
Index Scores 6.50 4.75 5.25 5.50 0.00

7 5 7 7 0

7 4 6 7 0

7 6 5 6 0

5 4 3 2 0

School Year 2007-08

Ext Grad RateScienceMathWriting

Icicle River Middle School

OUTCOMES

7 5 6

Reading 

OUTCOMES

Average

AverageReading Writing Math Science Ext Grad Rate

6 0

6 2 3 4 0

7 2 7 7 0

4 1 4 2 0

Average

5.33

Index Scores 6.00 2.50 5.00 4.75 0.00

Overall Excellence

School Year 2008-2009

Achievement Gap 0

2008-2009 Achievement Gap

5.33

Reading Math Ext Graduation Rate
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Enter School Code:

District

School

INDICATORS

Achievement of non-low income students 5.80

Achievement of low income students 3.80

Achievement vs. peers 5.60

Improvement from the previous year 5.20

Index Scores 5.10

Very Good

INDICATORS
Met Std Peers Imp Met Std Peers Imp Met Std Peers Imp

Achievement of Black, Pacific Islander, 

American Indian/Alaskan Native, Hispanic stds
6 7 3 1 7 7 5 7 4

Achievement of white and Asian students 7 4 7 5 5 7 6 7 7

Achievement Gap

INDICATORS

Achievement of non-low income students 5.40

Achievement of low income students 3.50

Achievement vs. peers 5.40

Improvement from the previous year 3.70

Index Scores 4.50

Good

2008-2009 and 2009-2010 Averages

-

0.56

5

4

5.50

7

7

7

7

3564

2009 - 10 Achievement Gap

Average

5.22

5.78

4.00 5.00 5.00

7

2010 Achievement Award: (* indicates the school has won this award for two years)

Cascade

Reading 

Cascade High School

OUTCOMES

AverageReading Writing Math Ext Grad RateScience

6

Reading Math Ext Graduation Rate

7

1

6

6.00

OUTCOMES

Average

4

Ext Grad RateWriting Math

5

Science

5.13 4.63 3.75 4.38 4.63

6 6 1 2 4

7

3

School Year 2009-2010

TIER INDEX RANGE

Exemplary 7.00-5.50

Very Good 5.49-5.00

Good 4.99-4.00

Fair 3.99-2.50

Struggling 2.49-1.00
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District Cascade

School

2009 Achievement Award:

INDICATORS

Achievement of non-low income stds 5.00

Achievement of low income students 3.20

Achievement vs. peers 5.20

Improvement from the previous year 2.20

3.90

Fair

INDICATORS Met Std Peers Imp Met Std Peers Imp Met Std Peers Imp

Achievement of Black, Pacific Islander, 

American Indian/Alaskan Native, Hispanic stds
5 7 4 1 5 1 5 7 2

Achievement of white and Asian students 6 5 1 3 6 1 4 4 1

INDICATORS

Achievement of non-low income students 6.00

Achievement of low income students 3.80

Achievement vs. peers 6.80

Improvement from the previous year 6.20

5.70

Exemplary
Index Scores 6.00 6.50 4.25 4.75 7.00

7 6 7 7 7

6 7 4 7 7

7 7 5 4 7

4 6 1 1 7

School Year 2007-08

Ext Grad RateScienceMathWriting

Cascade High School

OUTCOMES

7 7 3

Reading 

OUTCOMES

Average

AverageReading Writing Math Science Ext Grad Rate

3 5

5 6 1 1 3

5 5 5 7 4

2 3 1 4 1

Average

4.11

Index Scores 4.75 5.25 2.50 3.75 3.25

-

School Year 2008-2009

Achievement Gap -0.67

2008-2009 Achievement Gap

3.44

Reading Math Ext Graduation Rate
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