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Major Findings

· According to ACHIEVE, mathematics graduation requirements and course sequences identified in Policy 2510 need to be revised and aligned to ensure that all students, including those following the skilled pathway, be prepared to meet the ACHIEVE minimum requirement for success in post secondary education and the 21st century workplace.
· Skilled pathway students are not required to take a specific math course sequence.

· The West Virginia College Readiness Standards for Mathematics were not reviewed by ACHIEVE.  However, these 11th grade objectives ensure our students are prepared for success in post secondary education and the workplace.    The College Readiness objectives, taken from Algebra, Geometry, Algebra II and Trigonometry, are aligned to ACT benchmarks and ADP requirements.  Students in the professional pathway and college bound skilled pathway who do not meet the college readiness benchmark are required to take the College Transition Mathematics course during the senior year. 
     The following chart provides specific findings for mathematics alignment with a WVDE response to each finding.
	Specific Findings and Recommendations:  Mathematics


	Response to 

Specific Findings and Recommendations:  Mathematics

	Policy Findings:
	

	Effective in the 2010-2011 academic year, the West Virginia requirement for high school graduation is four credits, with at least three mathematics classes in Grades 9-12.  
	Correction:  Should read Effective for all freshmen entering 2008-2009.

	The West Virginia State Board of Education’s recently adopted legislation indicates that there are additional alternatives available for students who struggle with Algebra I.  This may include a pairing of courses in one year, which may be counted as two credits of mathematics.  These alternative sequences are likely to have a reduced level of rigor when compared with the professional pathway.  It is therefore not clear whether a student following an alternative path would be prepared for entry-level mathematics in college.  Since there are multiple courses and course sequences available to West Virginia students, the state is advised to carefully analyze and adjust the requirements of alternate courses and course sequences when compared with the Algebra I, Geometry, Algebra II, and Trigonometry sequence to ensure those students who opt for alternative routes are prepared for future work and/or study.   

	Consideration should be given to revising Policy 2510 allowing for the Algebra Support class to count only as a mathematics elective course.    
The ACHIEVE benchmarks for Algebra II and Trigonometry are less rigorous than West Virginia’s CSOs for those specific courses.  Requiring these courses for all, including students in the skilled (alternate) pathway would necessitate reducing the level of rigor in our current courses.  A more appropriate recommendation would be to require all skilled pathway students (not college bound) to take the current recommended sequence of Algebra I, Geometry, Conceptual Math and College Transition Math or Algebra II.

	Content Standards and Objectives Findings
	

	ADP Benchmarks that are not addressed in the 21st Century Mathematics Content Standards and Objectives for West Virginia Schools or in the 21st Century Learning Skills (LS) And Technology Tools (TT) Content Standards And Objectives For West Virginia Schools

J5.4. Recognize and solve problems that can be modeled using an exponential function, such as compound interest problems. 

[ADP Core]
	The following responses provide clarity to indicate where the specific ACHIEVE benchmarks are imbedded within our current mathematics content standards and objectives.
Modeling with exponential functions is found in our Pre-Calculus objectives.  Consideration was given at the time of revision (Trigonometry and Pre-Calculus are not required courses), the decision was made to move modeling exponential functions from Trigonometry to Pre-Calculus for better balance of content between Trigonometry and Pre-Calculus.

	J5.6. Recognize and solve problems that can be modeled using a finite geometric series, such as home mortgage problems and other compound interest problems.
	Modeling using a finite geometric series is found in Conceptual Mathematics (M.O.CM.2.5) and Algebra III (M.O.A3.2.21).  Home mortgage and interest problems are also imbedded in our middle school mathematics objectives (M.O.7.1.5, M.O.8.1.3).

	J6. * Understand the binomial theorem and its connections to combinatorics, Pascal’s triangle and probability.
	Binomial theorem and connections to combinatorics, Pascal’s triangle and probability is found in our Pre-Calculus objectives.

(M.O.PC.2.3)

	L2.1. Evaluate reports based on data published in the media by considering the source of the data, the design of the study, and the way the data are analyzed and displayed. 

[ADP Core]
	Evaluate reports based on data published in the media by considering the source of the data is found in our Learning Skills objectives (21C.O.9-12.1.LS.1).

	L2.3. Recognize when arguments based on data confuse correlation with causation.
	Recognizing correlation and causation is imbedded in our Data Analysis and Probability CSOs.  

	L3.3. Explain the differences between randomized experiments and observational studies.
	Random and non-random samplings to determine probability is found in Data Analysis and Probability CSOs  (M.O.8.5.4)

	L4.3. Explain how the law of large numbers can be applied in simple examples.
	Work with law of large numbers is imbedded in our Data Analysis and Probability CSOs 

	MR7. Recognizing and using the process of mathematical modeling: recognizing and clarifying mathematical structures that are embedded in other contexts, formulating a problem in mathematical terms, using mathematical strategies to reach a solution, and interpreting the solution in the context of the original problem.
	Mathematics reasoning processes are necessary to master our content standards and objectives.  Students must justify reasonableness of the mathematics and verify conclusions.  The CSOs require students to formulate and use mathematical strategies to reach solutions.  This is imbedded in the instruction.   

	MR9. Shifting regularly between the specific and the general, using examples to understand general ideas, and extending specific results to more general cases to gain insight.
	Moving from arithmetic to formal algebra requires teachers to shift regularly between the general and specific.  This is imbedded in the instruction.

	In the area of geometry, proof and construction are addressed in the West Virginia standards but not clearly and specifically related to parallel and perpendicular lines, as is done in ADP, resulting in a weak alignment with these Common Core Mathematics Benchmarks. 
	Geometry proof and construction are addressed in the West Virginia Content Standards and Objectives.  Specific reference to parallel and perpendicular lines should be considered in future revisions of our mathematics content standards and objectives.

	It is not clear that formal construction with compass and straightedge is required in West Virginia.
	Formal construction is addressed in our content standards and objectives.  However, we are no longer limited to construction with a straightedge and compass.  21st Century technology tools such as Geometer’s sketchpad are encouraged and recommended.

	West Virginia provides weak treatment of the use of special symbols of mathematics.
	Use of special symbols of mathematics is imbedded throughout all of the content standards and objectives.  Specific reference to the special symbols of mathematics seems unnecessary given that we use the special symbols of mathematics in all calculations.  

	In addition, there are instances where the alignment required use of West Virginia objectives from middle grades (in blue font in the side-by-side chart).  In instances where alignment to the ADP Benchmarks comes solely from middle grades, there may be some concern that the level of rigor is not comparable. 
	West Virginia’s Middle Level Mathematics Content Standards and Objectives have been examined by outside reviewers (Webb).  The objectives reach high levels of rigor.  They have been questioned as to the possibility of being too rigorous (Schmidt).

	This report also suggests that because West Virginia’s 21st Century Learning Skills and Technology Tools Content Standards and Objectives draw much needed attention to the skills that are needed for success in this new century, the state may want to include some of these specific expectations within mathematics content areas to ensure that they are the focus of instruction.  
	The triangulation of the Mathematics Content Standards and Objectives, Technology Tools and the Learning Skills are evident in our professional development on the CSOs and the Teach 21 mathematics resources. 
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