WASHINGTON STATE
WORKFORCE TRAINING AND EDUCATION COORDINATING BOARD
MEETING NO. 123
NOVEMBER 8, 2007
HIGH SCHOOL GRADUATION REQUIREMENTS:
CAREER AND TECHNICAL EDUCATION AND THE THIRD CREDIT OF MATH
Background
In 2007, the Legislature passed 2SHB 1906 which directs the State Board of Education to amend high school graduation requirements by December 1, 2007. The requirements must include a minimum of three credits of mathematics, one of which may be a career and technical course equivalent in mathematics, and prescribe the required content.
The 2007 Legislature also passed ESSB 6023 which contains a provision that directs OSPI and the Workforce Board to jointly convene and staff an advisory committee to identify career and technical education curricula that will assist in preparing students for the state assessment system and provide the opportunity to obtain a certificate of academic achievement.
At its August 2, 2007, meeting, the Board adopted a resolution on high school graduation requirements that included the following statement related to math: “all students should gain mathematics knowledge and skills that will offer them the ability to seamlessly transition from high school to college and/or work without needing mathematics remedial instruction in college or on-the-job.”

The State Board of Education currently requires that the two credits of math required for high school graduation include content that, at a minimum, is aligned to the 9/10 Grade Level Expectations for math. The State Board of Education will be conducting public hearings in November and December on the third credit of math issue and will make a recommendation to the Legislature in January.
Included in this tab is a briefing paper prepared by Workforce Board staff, a paper that indicates the math skills required for community and technical colleges, and a paper by Bill Daggett.
Board Action Requested:  Adoption of the recommended motion.
RECOMMENDED MOTION 
CAREER AND TECHNICAL EDUCATION AND THE THIRD CREDIT OF MATH


WHEREAS,  The 2007 Legislature passed 2SHB 1906 which directs the State Board of Education to amend high school graduation requirements to include a minimum of three credits of mathematics, one of which may be a career and technical course equivalent in mathematics, and prescribe the required content;

WHEREAS, The State Board of Education (SBE) is currently studying Career and Technical Education (CTE) and its relationship to math competencies; and
WHEREAS, CTE program standards established by OSPI require all CTE coursework to include application and contextualization of the related Essential Academic Learning Requirements and Grade Level Expectations (EALRs and GLEs) including skills needed to meet state assessments; and

WHEREAS, Math-enhanced CTE coursework will aid learning by providing students the opportunity to apply math knowledge and content within a context that is relevant to their interests;
WHEREAS, The examination of CTE coursework that is rich in academic content will be conducted by an advisory committee established under ESSB 6023, passed by the 2007 Legislature;

NOW THEREFORE BE IT RESOLVED, That the Workforce Training and Education Coordinating Board urges the State Board of Education to establish a career and technical education option for meeting the graduation requirements for a third credit of math, as set forth in 2SHB 1906, and to consider career and technical education courses that enhance students’ competency in the application of algebraic and geometric concepts as providing sufficient rigor for that requirement; and
BE IT FURTHER RESOLVED, That the Workforce Training and Education Coordinating Board also urges the State Board of Education to consider the recommendations of the advisory committee established under ESSB 6023 in determining the quantity of math content needed in order for career and technical education courses to be deemed an equivalent credit for the third credit math requirement. 

Options for a Third Credit of Math
The State Board of Education (SBE) is currently studying Career and Technical Education (CTE) and its relationship to math competencies. The primary options the SBE is considering are:

1.
Algebra l, Geometry, and Algebra ll or Integrated l, ll, and lll; or 


2.
Algebra l, Geometry, and 1 CTE math credit (the “Two + One” option).
If the SBE provides for the CTE math option (they are permitted, but not required to do so), they will need to determine the required math content of the CTE credit. In doing so, the following are critical questions:
· “How much math should there be?”
· “How rigorous should the math be?
How Much: The SBE has initially identified CTE coursework that has been cross-credited (deemed “mathematics equivalencies”) by some districts (i.e., Business Math, Applied Math, Accounting, Computer Programming, Pre-Engineering, Automotive Technology, Carpentry/Construction Trades). The Pierce County Careers Connection Transition Math Project has also identified the following CTE courses as “math rich”: Computer Aided Drafting; Welding; Metal Machining; Medical Careers; Biotechnology. The math competencies integrated into these courses are the competencies identified in the 9th and 10th grade Grade Level Equivalencies and do not include more advanced equations and formulas typically covered in Algebra II coursework, but not in Algebra I.
The examination of CTE coursework that is rich in math will be continued by a committee established under ESSB 6023, passed by the 2007 Legislature.  Under the legislation, OSPI and the Workforce Board will jointly convene and staff an advisory committee to identify career and technical education curricula that will assist in preparing students for the state assessment system and provide the opportunity to obtain a certificate of academic achievement.
How “Rigorous”: All CTE coursework must be approved by OSPI. CTE program standards established by OSPI require all CTE coursework to include application and contextualization of the related Essential Academic Learning Requirements and Grade Level Expectations (EALRs and GLEs) including skills needed to meet state assessments. It can be argued that the application in CTE coursework is a critical form of rigor. Dr. Bill Daggett from the International Center for Leadership in Education makes an eloquent case for this proposition in a paper entitled “The Education Challenge: Preparing Students for a Changing World.” He describes learning in the context of the “Rigor/Relevance Framework” where learning is based on knowledge and application (strikingly similar to the “know and apply” language for the math goal under the Performance-Based Education Act). Attached is an excerpt from the paper that discusses the “Rigor/Relevance Framework.” Application in this model describes how knowledge is put to use based on the levels of relevance. When instruction moves to high relevance, it means the students’ work is similar to that done by adults outside of school. High end application is using the knowledge to solve complex real-world problems and to create projects, designs, and other works for use in real-world situations. The advantage of incorporating levels of application into curriculum is that students are more likely to be motivated to engage in learning since it is easier the see the purpose for learning. Daggett’s application scale provides a guideline for how to provide additional “rigor”—application that prepares students for life after high school.
James R. Stone, in “Building Academic Skills in Context: Testing the Value of Enhanced Math Learning in CTE, National Research Center for Career and Technical Education, July, 2006,” found that providing enhance math content in a career and education course an average of 10 percent of class time increased student scores on the Accuplacer by 10 percent and the Terra Nova by 7 percent. The ACCUPLACER and Terra Nova are assessments designed to determine skill levels for postsecondary course placement purposes. These results provide an argument for the value of application in increasing math learning.
The International Center for Leadership in Education is currently conducting the National Essential Skills Study (NESS), a national survey of educators, parents, businesspeople, and other stakeholders nationwide asking for what they believe students should know and be able to do when they graduate from high school (the math topics used in the survey were adapted from national standards identified by the National Council of Teachers of Mathematics). As of October 2007, nearly 10,000 participants in all 50 states had responded. Ten of the sixteen highly ranked math skills in the NESS survey identify application as part of the content for the skill. Also, the skills rated of highest importance do not include algebraic operations commonly associated with Algebra II content.
The attached paper, “Math Skills Needed at Washington State Community and Technical Colleges” indicates the level of math required prior to enrolling in the college level courses for programs offered at the community and technical colleges. The paper shows that academic transfer programs and higher paying workforce programs require algebra II and geometry as prerequisites. Lower paying workforce programs required algebra I and geometry as prerequisites. Those who support requiring the completion of algebra II for high school graduation, such as Achieve, hold the position that all high school graduates should master the competencies required for entering higher paying college fields without first taking a developmental (non-college level) math course. The position on the other side is that given the variety of career goals of high school students, the minimum graduation requirement for all high school students should be set at a level no higher than that required to enter some form of postsecondary education, and that level does not require all the concepts that are typically taught in a traditional algebra II course.
In consideration of the Rigor/Relevance framework, the essential skills recommended by a wide range of national stakeholders, and the competencies required to enter some form of postsecondary education, it seems that CTE coursework that embodies algebra and geometry competences, but do not include the full range of competencies typically included in algebra II, should provide sufficient rigor for high school graduation.
Rigor/Relevance Framework®
Dr. Bill Daggett, International Center for Leadership in Education

Knowledge Taxonomy

There is a continuum of knowledge that describes the increasingly complex ways in which we think. In defining rigor in this framework, we use the Knowledge Taxonomy, which is based on the six levels of Bloom’s Taxonomy:
1. Awareness

2. Comprehension

3. Application

4. Analysis

5. Synthesis

6. Evaluation
The low end of this continuum—levels one and two and, to a degree, level three—involves acquiring knowledge and being able to recall or locate such knowledge in a simple manner. Just as a computer completes a word search in a word processing program, a competent person at this end of the continuum can scan through thousands of bits of information in the brain to locate desired knowledge.
The high end of the Knowledge Taxonomy—which includes high-level activity at level three as well as at levels four through six—labels more complex ways in which individuals use knowledge. At this end of the continuum, knowledge is fully integrated into one’s mind, and individuals can do much more than locate information. They can take several pieces of knowledge and combine them in both logical and creative ways. Assimilation of knowledge is a good way to describe this high level of the thinking continuum. Assimilation is often referred to as a higher order thinking skill: at this level, the student can solve multi-step problems and create unique work and solutions.
Application Model
The second continuum, created by the International Center, is known as the Application Model. The five levels of this action continuum are:
1. Knowledge in one discipline

2. Apply knowledge in discipline

3. Apply knowledge across disciplines

4. Apply  knowledge to real-world predictable situations

5. Apply  knowledge to real-world unpredictable situations
The Application Model describes how knowledge is put to use based on the levels of relevance. While the low end is knowledge acquired for its own sake, the high end signifies action: using the knowledge to solve complex real-world problems and to create projects, designs, and other works for use in real-world situations.
When instruction moves to high relevance, it is generally defined as “real-world,” meaning the students’ work is similar to that done by adults outside of school. The advantage of this is that students are more likely to be motivated to engage in learning since it is easier the see the purpose for learning. High-relevance learning also helps students retain their learning beyond the end of a chapter or completion of a test. Moving to higher relevance begins with an integrative approach including two or more disciplines, such as math and science, or history and language arts.
Using the Rigor/Relevance Framework
The Rigor/Relevance Framework, illustrated below, uses four quadrants that represent levels of learning. On the Knowledge axis, the framework defines low rigor as Quadrants A and B and high rigor as Quadrants C and D.

On the Knowledge axis, Quadrant A represents simple recall and basic understanding of knowledge for its own sake. Quadrant A is labeled “Acquisition” because students gather and store bits of knowledge and information. 

Quadrant C, “Assimilation,” represents more complex thinking, but still knowledge for its own sake. In Quadrant C, students extend and refine their acquired knowledge to be able to use it automatically and routinely to analyze and solve problems and to create unique solutions.

Quadrants B and D represent actions or high degrees of application. In Quadrant B. “Application,” students use acquired knowledge to solve problems, design solutions, and complete work. 

In Quadrant D, “Adaptation,” students have the competence to think in complex ways as they apply knowledge and skills they have acquired to new and unpredictable situations. Students create solutions and take actions that further develop their skills and knowledge.

For students to become lifelong learners, problem-solvers, and decision-makers, Quadrant B and D skills are required. In effect, our students need to know what to do when they do not know what to do. The Rigor/Relevance Framework provides a structure to enable schools to move all students toward that level.
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