Introduction


This document was prepared as an attempt to capsulize and finalize a process that defies both functions.  School leaders have cultivated a mindset for continuous quality improvement that makes each summative statement outdated before it is even published.  The pages that follow constitute a limited effort to demonstrate the effectiveness of school improvement planning that affects all students throughout a broad spectrum of learning activities at Bloomington High School.  The words and numbers on these pages cannot possibly reflect the personal victories of each student, in every classroom, every day, but we have made an attempt to testify to the changes in instructional practices as a result of five years of intentional focus on this cycle ofschool improvement.


The Mathematics and Writing committees worked tirelessly to implement interventions throughout our learning community.  The interdisciplinary emphasis was communicated regularly, assistance was available to teachers, and input was sought from them regarding classroom implementation.  Their narrative contributions to this report reflect many hours of research, inquiry, and dialogue.


The data analysis within this report is a hybrid of statistical methods believed to most reliable for our population.  In some instances, the NCA software was used to calculate standard scores; in other cases, a distribution of our own population was used to compare means for matched pairs.  BHS is constantly studying ways to collect and analyze data more consistently and efficiently, and those improvements will facilitate future reporting.


Administrative support for school improvement was evidenced by the high importance placed on professional development and instructional support throughout the five year cycle.  At a time when resources are becoming more scarce, school improvement has remained a high priority for building leaders.  By modeling the desire for individual and collective improvement, the administration sets the tone for a community of lifelong learners.
 

Cindy Helmers, Principal

Tim Moore, Associate Principal

Nancy Powell, Mathematics

Lisa Thomas, Writing

Kathryn Gillespie, Data Analysis

Goal 1:
All students will increase their skills in applying math in a variety of curricular contexts.

Support data used in goal selection


8th grade ISAT Mathematics


Prairie State Achievement Examination (ACT, WorkKeys)


EXPLORE and PLAN tests


Local assessment:  Math in Context

Successful interventions


The two most successful interventions used during this goal cycle were the Algebra Relearn program and the math review week each spring.

· The Algebra Relearn program has been modified as a result of student achievement in Algebra, and the new program seems to benefit students even more.  The old program had students who failed first semester Algebra I retake the first semester over during second semester and then take second semester Algebra I in the summer during summer school (which was too fast for most students because of the amount that needed to be covered in 8 weeks.  The new Algebra Relearn program gives students more time and smaller classes to master the concepts and skills in Algebra.  If students fail first semester Algebra I, they can enter the Algebra Relearn program where they repeat 1st semester Algebra I during the second semester and then take the second semester and some additional topics during the next school year to complete their Algebra I sequence and prepare for Geometry for the following year.  Students and parents sign contracts indicating that they will work together with the teacher to provide a good study environment and will encourage students to seek help beyond the class period.  The number of students successfully completing Algebra before graduation has increased since the implementation of this program.
· The Math Review week focuses on two major areas that were identified by students taking the survey at the end of the ACT test.  This intervention includes students learning how to determine if they know enough to solve a problem, and how to go about solving a problem that they haven’t seen before. Students spend two of the five days specifically studying math problems dealing with a variety of contexts.  A review of math skills and concepts help students make important connections, again realizing that math is found in all the content areas.  Math test-taking skills are also being addressed in all classes for all students and a week of preparation for the PSAE/ACT and other standardized/multiple choice tests occurs for all students in the math department.  Test taking strategies are taught and students have time to practice what they learn in order to become familiar and comfortable with the strategies.

Other interventions included:

· More use of technology to strengthen math use and understanding in a variety of contexts.

· Tutoring for minority/low income students in the library after school once a week by a community group – TSTM. 

· Tutor lab staffed by Illinois State University and Illinois Wesleyan University pre-student teachers offers students help during the school day and after school.

· The math department website provides students places to practice math skills (factoring, expanding polynomials, simplifying radicals and practicing basic math skills) and sites for further study.  http://www.bhs87.org/math/mathprac.htm  

Standard Scores and Effect Size

Efforts were made to identify assessments and comparison groups such that:

· Pre- and Post- Interventions were the same or equivalent,

· Disaggregation includes gender, race, and socio-economic status.

· At least one year for intervention separates pre- and post- measurements.

· Student populations for pre- and post- measurements were equivalent.

· Scores are standardized by using sound statistical methods to quantify effect.

· When applicable, NCA software was use to calculate standard score and effect size.  Due to small sample sizes and distributions that do not conform to normal, t-distributions were used for some analyses.  A mean and sample standard deviation was computed for pre- and post-test measures, then a pooled standard deviation was calculated.
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Mathematics Assessments:  Entire Group
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	0.25
	10th gr. PLAN

National %ile
	0.5
	+0.25

	ACT Test**

	10th gr. PLAN

Raw score (36)
	X=19.00 s = 5.56


	11th gr. ACT

Raw score (36)
	x=20.67

s=5.80
	+0.29

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*

	10th grade Math in Context

Raw Score (26)
	-0.61
	11th grade WorkKeys

Raw Score (3—7)
	-0.2
	+0.41

	BHS course

Pre and Post Tests

	Alg Prep**

	Pre Test

Raw score (50)
	X=24.86

S=6.08
	Post Test

Raw Score (50)


	X=27.40

S=8.33
	+0.35

	Algebra I

	Pre Test

Raw score (50)
	X=25.98

S=6.87
	Post Test

Raw Score (50)


	x=32.56

s=7.43
	+0.90

	Geometry

	Pre Test

Van Heile (0—4)
	X=1.73

S=1.13
	Post Test

Van Heile (0—4)
	X=2.74

S=1.07
	+0.92


Mathematics Assessments:  Subgroup WHITE
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	0.47
	10th gr. PLAN

National %ile
	0.81
	+0.34

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=20.38

S=5.18
	11th gr. ACT

Raw score (36)
	X=22.31

S=5.44
	+0.36

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.74
	11th grade WorkKeys

Raw Score (3—7)
	-0.39
	+0.35

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=25.91
	Post Test

Raw Score (50)


	X=28.05
	+0.30

	Algebra I**
	Pre Test

Raw score (50)
	X=26.82
	Post Test

Raw Score (50)


	X=34.09
	+1.06

	Geometry
	Pre Test

Van Heile (0—4)
	X=1.93
	Post Test

Van Heile (0—4)
	X=3.02
	+1.07


Mathematics Assessments:  Subgroup:  BLACK
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	-0.31
	10th gr. PLAN

National %ile
	-0.1
	+0.21

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=15.39

S=3.36
	11th gr. ACT

Raw score (36)
	X=16.11

S=2.64
	+0.24

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.18
	11th grade WorkKeys

Raw Score (3—7)
	0.52
	+0.70

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=23.19
	Post Test

Raw Score (50)


	X=26.00
	+0.40

	Algebra I
	Pre Test

Raw score (50)
	X=24.38
	Post Test

Raw Score (50)


	X=30.69
	+1.02

	Geometry

(sample size < 40)
	Pre Test

Van Heile (0—4)
	X=1.09
	Post Test

Van Heile (0—4)
	X=2.00
	+0.73


Mathematics Assessments:  Subgroup FEMALE
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	0.28
	10th gr. PLAN

National %ile
	0.61
	+0.33

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=18.88

S=4.91
	11th gr. ACT

Raw score (36)
	X=20.28

X=5.23
	+0.28

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.58
	11th grade WorkKeys

Raw Score (3—7)
	-0.15
	+0.43

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=23.82
	Post Test

Raw Score (50)


	X=26.02
	+0.32

	Algebra I
	Pre Test

Raw score (50)
	X=25.62
	Post Test

Raw Score (50)


	X=31.54
	+0.84

	Geometry
	Pre Test

Van Heile (0—4)
	X=1.60
	Post Test

Van Heile (0—4)
	X=2.53
	+0.79


Mathematics Assessments:  Subgroup MALE
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	0.41
	10th gr. PLAN

National %ile
	0.64
	+0.23

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=20.13

S=5.64
	11th gr. ACT

Raw score (36)
	X=22.10

S=5.97
	+0.34

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.71
	11th grade WorkKeys

Raw Score (3—7)
	-0.39
	+0.32

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=25.72
	Post Test

Raw Score (50)


	X=28.36
	+0.36

	Algebra I
	Pre Test

Raw score (50)
	X=27.12
	Post Test

Raw Score (50)


	X=34.54
	+1.02

	Geometry
	Pre Test

Van Heile (0—4)
	X=1.85
	Post Test

Van Heile (0—4)
	X=3.11
	+1.33


Mathematics Assessments:  Subgroup LOW SES
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	-0.36
	10th gr. PLAN

National %ile
	-0.15
	+0.21

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=15.02

S=3.14
	11th gr. ACT

Raw score (36)
	X=15.98

S=3.21
	+0.30

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.20
	11th grade WorkKeys

Raw Score (3—7)
	0.47
	+0.67

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=24.24
	Post Test

Raw Score (50)


	X=26.09
	+0.25

	Algebra I**
	Pre Test

Raw score (50)
	X=24.17
	Post Test

Raw Score (50)


	X=30.79
	+0.86

	Geometry**

(Sample size < 40)
	Pre Test

Van Heile (0—4)
	X=1.38
	Post Test

Van Heile (0—4)
	X=2.13
	+0.73


Mathematics Assessments:  Subgroup  NON-LOW SES
All comparisons based on matched pair data

*NCA software calculated

**t-distribution

	
	Baseline
	Post-Intervention
	

	
	
	Score
	
	Score
	Difference

(Effect)

	PLAN Test*


	8th grade Terra Nova

National %ile
	0.44
	10th gr. PLAN

National %ile
	0.71
	+0.27

	ACT Test**
	10th gr. PLAN

Raw score (36)
	X=20.07

S=5.58
	11th gr. ACT

Raw score (36)
	X=21.93

S=5.70
	+0.33

	Math in Context (Local Assessment) and WorkKeys Applied Mathematics*
	10th grade Math in Context

Raw Score (26)
	-0.71
	11th grade WorkKeys

Raw Score (3—7)
	-0.36
	+0.35

	BHS course

Pre and Post Tests

	Alg Prep**
	Pre Test

Raw score (50)
	X=25.39


	Post Test

Raw Score (50)


	X=28.55
	+0.44

	Algebra I**
	Pre Test

Raw score (50)
	X=26.61
	Post Test

Raw Score (50)


	X=33.18
	+0.95

	Geometry**
	Pre Test

Van Heile (0—4)
	X=1.78
	Post Test

Van Heile (0—4)
	X=2.79
	+0.94
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Faculty Goal Expectations


The BHS staff chose to integrate math in a variety of contexts.  Teachers thought the goal was appropriate, but there was much anxiety when it came to feeling comfortable and competent teaching math in other curriculum areas.   For teachers to be able to help students see the value of mathematics and the math skills required, the staff needed to increase their confidence and competence in math as related to their subject area.  Students were not as aware as we would have liked when it came to realizing that math exists in all contexts.  Students also needed to learn to integrate and expand their math skills to meet the needs of the mathematics in all context areas.  In this school improvement cycle we spent valuable time brainstorming applications of math in all of the content areas.  After several workshops with teachers, the teachers were finding many contexts for math and different ways to teach and be comfortable with the math in their classrooms.  Their expectations for their students and the goal increased significantly over the last four years.  As a result, students began to see and apply math more confidently in other content areas. (’04 survey)


Before the goal cycle began, teachers in content areas (other than math and science) admitted that they did little or no math in their courses.  In fact, some teachers were not sure that math was relevant to their content areas at all.  Our most recent staff survey (’04) showed there has been a significant change in the way the staff viewed math in their content areas and in the amount of math being used and discussed in their courses.


Several assessments were used to measure the improvement of students over this goal cycle.  Two of the most noted results were the measurable growth in mathematics scores for the entire groups of Algebra I and Geometry students (effect sizes +0.9 and +0.92 respectively.  This is significant for more than one reason.  Since our population of students taking Algebra I and Geometry is growing each year, it is reinforcing that what we are doing as a faculty is encouraging this growth.  Another assessment that directly relates to our NCA Math goal shows growth between the NCA Math in a Variety of Contexts test and the PSAE WorkKeys exam
.  The NCA math committee was comprised of faculty members from every department in the school.  The committee wrote, piloted, and gave the NCA Math in Context test to all sophomores.  This local assessment was then compared to the WorkKeys component of the Prairie State Achievement Exam (PSAE) that students took as juniors.  These tests showed significant improvement after one year of intervention (effect size +0.41.  Other tests showed improvement over time as well.  We measured

· 8th grade Terra Nova tests with 10th grade PLAN tests

· 10th grade PLAN tests with 11th grade ACT tests (from the PSAE)

· Pre-tests and Post-tests in Algebra Prep, Algebra, and Geometry classes.

All of these tests showed a significant growth on the part of students’ math abilities in a variety of contexts.

Faculty Plans for Sustained Math Initiative

The BHS Staff has supported the continuation of the math goal over the next NCA goal cycle.  The 2004 Faculty survey indicates that teachers have been successful in finding ways to integrate math into their curriculum and are feeling more comfortable with the integration.  Teachers agreed that having students see math being used by non-math teachers was a good model for students and sent a positive message to students about the need for math in their daily lives.  Lessons once skipped by some teachers because of the math in the lessons, are now being used and are more positively received by the faculty.

Here are some additional outcomes of this survey.

· The use of spreadsheets and the equation editor in various courses have increased and this trend tends to be rising in many curriculum areas.

· English teachers are paying attention to and discussing the mathematics that show up in literature, relating math to sets and costumes in drama, using mathematics to support persuasive arguments in speech and when writing papers, making connections between logical thinking and clear writing using logic problems, and having students calculate their grades.

· Physical education and health teachers as well as coaches have students figuring target heart rate ranges, BMI and Basal Metabolism.  They are making sure that students are able to keep scores accurately in all sports and calculate statistics in those sports.

· Foreign language teachers not only include counting in other languages, but they have students doing math in other languages, compare populations and land sizes of other countries, and convert currencies between countries.

· Business and applied technology teachers are having students figure interest, compare investment opportunities, use graphs and charts to describe data, balancing check books, figuring mortgages/loans and payments, using different number bases to explain computers and how they work, and explore vectors, mechanical relationships, and parabolic motion as they evaluate the efficiency of machines.

· Music teachers are relating math to rhythm, scales, and musical composition.

· Science teachers have included in their curriculum the conversions between metric and English systems, microscope measurement, calculating the age of fossils, carbon dating, graphing, calculating the number of elements in a compound molecule, prairie and forest density and dominance studies, river macro invertebrate biotic index, stream discharge, environmental economics with cost/benefit analysis, calculations with BTU’s, watts, joules, moles, etc., compute populations, complete genetics problems, use formulas to model data that students collect, and estimate, predict and calculate important information dealing with physical situations.

· Family and consumer science teachers point out that they are using math to counting calories, measuring ingredients, calculating calories burned, changing recipes (making them larger or smaller), measuring fabric and altering patterns, calculating day care costs for children, and developing personal and household budgets. 

· Math teachers made a concerted effort to integrate other content areas into math problems, making the problems more visibly connected to other contexts.  Some examples included calculating tips for a restaurant meal, determining the slopes of roofs, adjusting recipes, exploring elections using statistics, modeling real life data from many content areas with mathematical functions to predict the future or figure out the past, calculate simple and compound interest, find the related rates between two objects that are moving at the same time in different directions, calculate the amount of materials needed to complete a project, use similarity to rind and use ratios between actual and scale models/objects and their magnifications, and many more examples.

· The NCA Math Website is providing teachers another way to share lesson ideas and find additional math content to incorporate into their content areas.  http://www.district87.org/bhs/ncamath/ 


Faculty members believe that students are limiting their potential for future success if they cannot apply math in a variety of contexts.  They believe that students are still having a difficult time jumping from abstract math to applications outside the math classroom.  A conceptual “feel” for math is needed in many of the subjects we teach.  Formulas, while not always requiring memorization, should be made available and accessible to all students to tie math to other contexts.  The more the faculty integrates math into curriculum, the more ownership students have in learning how to apply math in their lives.   Doing math is an important life skill.  Math problems give students crucial practice in critical thinking and decision-making.  (Faculty survey, 2004)


We will continue to pre- and post-test in our entry-level classes (Algebra Prep, Algebra, and Geometry) and students will continue to take the NCA Math in Contexts exam.   

Curriculum and Instructional Strategies Modification

Throughout this goal cycle, the NCA Math Committee at BHS worked to provide teachers and students with tools to make this goal a reality in all content areas.  This committee was made up of school leaders in all content areas throughout the duration of the goal cycle.  These teachers led discussions, conducted effective workshops, facilitated the implementation in their departments, and were models for their peers throughout the process.  Department lead teachers also helped to lead teachers through the development of materials to meet the needs of the teachers and students.


Another result of this goal is that BHS students will now have increased graduation requirements in mathematics from 2 years to 3 years for the graduating class of 2009.  The additional coursework will give students a chance to see more connections and become more proficient in mathematics in all content areas.


The data analysis in this report highlights improvement in all assessments but also pointed out subgroups with less improvement than others.  We will be looking closely at these groups and find interventions targeted to help those groups raise their achievement levels.


The faculty has looked forward into the next goal cycle and has determined that ongoing professional development as a learning community fosters an environment open to new ideas and improvement.  The faculty wants to continue mixed content grouped workshops, as well as department based activities, to continue to expand the ability to integrate math in all content areas and raise the quality of instruction (relative to this goal) to their students.   The math department and the NCA Math Committee will continue to look for and find ways to provide assistance to both students and teachers relative to this goal.

Conclusion

Working towards NCA goals has helped us remember that we are a learning community and that we have more to learn as a faculty and will therefore enrich the lives of our students by continually learning new pedagogy.  We have continued to grow professionally and we feel that our assessments do show a marked improvement over time for our students.  However, we are not satisfied with our progress and plan to become even more diligent in the accomplishment of our goals.  


Here is what we felt happened during this time.   The information was gathered from staff and students both formally (tests and surveys) and informally (interviews).

Students:

· Experienced math in a variety of contexts, not only in a mathematics class;

· Began to see connections and apply math to other content areas;
· Started to develop the capacity for critical thinking, intellectual independence, and imagination;

· Developed more knowledge of the fundamental processes and relationships of mathematics;

· Learned to use formal methods of reasoning in problem solving;

· Started to understand and appreciate the diversity of cultures as they apply to mathematics in the different contexts in all of their classes, the school, and the community;

· Developed more capacity for communicating mathematical ideas in writing and orally in all subject levels, and to use writing as a means of discovery and understanding;
· Learned to make and assess judgments based on mathematics in all context areas; and

· Developed an understanding of mathematics through a variety of methods in a variety of contexts using multiple intelligences.

Each teacher is continually expanding his/her expertise in relating mathematics to content areas.  Teachers are constantly:

· becoming more aware of the mathematics that they used both personally and professionally;

· working on transforming their disciplinary knowledge into classroom subject matter which is integrated mathematical ideas/skills/problem solving that are appropriate for different grade levels and settings;
· learning to work cooperatively and collaboratively with teachers from other departments;
· assessing educational resources and instructional technologies particular to their subject areas that would help incorporate mathematics successfully in their curriculums, and as they individualize educational planning for all students recognizing that there are developmentally and culturally diverse student populations at BHS;
· learning to apply principles of best practice for creating and sustaining learning environments.
· drawing upon the disciplinary content knowledge they have learned throughout their major and general education, but also appreciate and pursue additional knowledge as they design and implement curriculum that widen and support student learning of math in a variety of contexts.;

· exploring curricular concepts, instructional skills, multiple teaching techniques, and an analysis of instructional materials and media as they apply to subject areas taught at BHS and their relationship to mathematical problem solving; and
· committing themselves to the education of all students, regardless of race, language, class, gender, and ability. Because of this commitment, teachers are exploring mathematical ideas beyond the textbook in their context areas and as a result, they are finding ways to connect to students’ lives inside and outside of school. 


BHS students must develop critical thinking skills and apply problem solving skills to function in today’s world.  To do both, students need to possess the ability to integrate all content information with the language of mathematics.  This will enable them to make critical decisions that affect them personally and affect the people around them.  As a teaching staff, we are investing our time and expertise to strive to provide students with the tools to increase their skills in applying math in a variety of curricular contexts.
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� BHS Mission Statement


� Updated in Appendix A


� Ira Langston, NCA Illinois Office


� Appendix B-2


� Appendix B-3


� See Appendix B-4,5 for a correlation between these two assessments.


� Appendix B-6


� Appendix B-6


� Appendix B-7


� See correlation Appendix B-5


� Appendix C
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