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Introduction

In 2004, State Superintendent of Education Jack O'Connell said:

The job of K–12 education in California must be to ensure that all our students graduate with the ability to fulfill their potential—whether that takes them to higher education or directly to their careers. Unfortunately . . . too many of our students are not adequately prepared for either. By raising our expectations for our students, we can and will begin to change that.
 

The California Career Technical Education Model Curriculum Standards, adopted by the State Board of Education in 2005, was designed to help achieve that goal by providing educators with rigorous, balanced standards reflecting both the essential knowledge to achieve a seamless transition to careers or postsecondary education/training and the specific skills required for each of the state’s 58 career pathways.
 

The Career Technical Education Framework is the blueprint for educators to implement the career technical education model curriculum standards adopted by the State Board of Education (SBE). It provides context for the content laid out in the standards, discusses best practices, and explores important issues in implementation. 

An Overview of the Framework

The development and adoption of the framework was mandated by Senate Bill 1934 (McPherson), a companion bill to the earlier Assembly Bill 1412 (Wright), which required development of career technical education (CTE) model curriculum standards. The bill required that the framework be developed in consultation with an advisory group “broadly reflective” of the state. The group was to consist of representatives from:

•
Business and industry

•
Labor

•
The California Community Colleges

•
The University of California

•
The California State University

•
Classroom teachers

•
School administrators

•
Pupils

•
Parents and guardians

•
The Legislature

•
The State Department of Education

•
The Labor and Workforce Development Agency

The CTE Advisory Group was formed by the State Superintendent of Education in late 2003 and was consulted through all phases of the standards and framework development process. In April 2004, the Advisory Group developed the vision and mission statements, along with a set of guiding principles for career technical education in California. The statements and principles are as follows:

Vision Statement

Career technical education (CTE) engages all students in a dynamic and seamless learning experience resulting in their mastery of the career and academic knowledge and skills necessary to become productive contributing members of society.

Mission Statement

California’s education system delivers high-quality programs, resources, and services to prepare all students for career and academic success, postsecondary education, and adult roles and responsibilities.

Guiding Principles


1.
Inclusion—CTE provides all students with full access to high-quality career technical education offerings.


2.
Students and the Economy—CTE serves the career preparation needs and interests of students, industry, labor, and communities while promoting workforce and economic development.


3.
Preparation for Success—CTE prepares students to master the necessary technical, academic, employability, decision-making, and interpersonal skills to make the transition to meaningful postsecondary education and employment.


4.
Career Planning and Management—CTE provides students with opportunities to develop and apply the skills to plan and manage their careers.


5.
Integration—CTE incorporates instructional strategies to improve teaching and learning through rigorous academic content standards applied in real-world situations.


6.
Programs of Study—CTE provides sequenced curricular pathways that include career-related and academic content standards to prepare students for success in postsecondary education, careers, and lifelong learning.


7.
Innovation and Quality—CTE fosters innovation and continuous improvement of instructional content and delivery. 


8.
Future Orientation—CTE demonstrates a forward-looking perspective that meets the contemporary and emerging needs of individuals, communities, and the economy.


9.
Collaboration—CTE partners with business, industry, labor, postsecondary education, and the community to provide classroom and work-based learning opportunities that prepare all students for success.

The framework was developed to align with these statements. The existing California curriculum frameworks were also consulted to ensure that the Career Technical Education Framework would be consistent with these other state documents. However, unlike other state curriculum frameworks, the Career Technical Education Framework addresses a wide range of disparate subjects for significantly diverse stakeholder groups. 

The framework is a hands-on tool for education professionals and others with an interest in implementing statewide standards-based CTE. Since the framework is the blueprint for implementing the CTE standards, a brief discussion of the conceptual model follows.

The Conceptual Model for CTE Standards 

Cognitive specialist John R. Anderson at Carnegie Mellon University theorizes that students learn through the interaction of declarative memory and procedural memory.
 Declarative memory is where information is stored, and procedural memory is where the production rules and processes—the data on how to use the information—reside. Anderson and other researchers believe that humans learn how to attain, use, transmit, and manage knowledge through the interaction of procedural knowledge and declarative knowledge. Therefore, standards must identify the underlying information (declarative knowledge) and processes (procedural knowledge) in a given content area to help students develop complex cognition and higher-order thinking skills. 

John Kendall, Ph.D., at Mid-Continent Regional Education Laboratory (McREL), applied Anderson’s work to categorize information and skills as declarative and procedural statements as standards. Kendall’s work in this format includes the development of standards for academics, life skills, and CTE for more than ten states.
 The CTE Advisory Group referred to this structure as the information and skills format for writing standards. 

Kendall’s format for writing standards is based on the belief that all knowledge can be categorized under three domains: declarative, procedural, and contextual. 

Declarative knowledge is information—including facts, events, concepts, and principles—that the learner needs to know (not what the learner needs to do). Declarative knowledge requires an understanding of component parts. For example, mastery of the standard “Understand the concept of profit margin” requires the foundational understanding of what profit margin is built on: variable and fixed costs, gross profit, markup, etc. 

Procedural knowledge is what the learner is able to do with the information. It includes the skills and processes important to the content area. Calculating profit margins is important to the career pathways of Marketing, Sales, and Service. Therefore one procedural standard for this content area might be “Knows how to calculate profit margins.”

Contextual knowledge goes beyond declarative or procedural knowledge to include information or skills that are, in part, defined by the conditions under which they are learned. In other words contextual knowledge is new knowledge acquired during the act of doing something.

Take, for example, the Animal Science Pathway Standard D.5.1: “Evaluate a group of animals for desired qualities and discern among them for breeding selection.” Knowing desirable qualities of various animals is declarative knowledge; evaluating animals for those traits is procedural knowledge; but the knowledge constructed in examining how those traits might combine in a breeding situation is new procedural knowledge created by the situation or context. 

A knowledge and skills approach to standards development supports hands-on instruction that applies principles, concepts, skills and processes from academic and technical curriculum to real-life tasks. Standards written at the knowledge and skills level incorporate principles that can transfer across occupations within an industry sector. For example, in the Transportation industry sector, Standard C.3.3 in the Vehicle Maintenance, Service and Repair Pathway specifies that students “Understand the basic principles of pneumatic and hydraulic power and their applications,” and students apply these principles in the servicing of vehicles. Once mastered, the principles can be transferred to the skills needed to service aircraft in the Aviation and Aerospace Transportation Services Pathway where the same standard is specified as A.4.2. 

Basic principles that apply to pneumatic and hydraulic power include the concept of proportional relationships. When students learn to diagnose brake function through the lens of proportionality, they master the skill and see the relationship between hydraulic fluid volume and the ability of the brakes to stop the car. The concept transfers across industries and can be applied to everyday life. For example, the concept of proportional relationships applies to brake function in the Transportation sector and can transfer to sales tax in the Marketing, Sales, and Service industry sector. The amount of sales tax paid on an item is proportional to the cost of the item. In everyday life, a proportional relationship exits between the amount of interest paid on a home or car loan and the annual percentage rate.

An information and skills format for writing standards is a major change from the much more detailed-oriented activity and performance-level standards that have been common in career technical education in the past. There are several reasons for this change. 


1.
Standards written at the knowledge and skills level support hands-on or applied learning and help students to master the skills required for immediate employment; apply conceptual knowledge to real-world tasks that require critical thinking and problem solving; and transfer knowledge across disciplines as well as across jobs, occupations, and industry sectors. 



Career technical education (CTE) programs should be preparing students for:

•
A fast-changing, knowledge-based global economy in which program graduates may find they are competing with workers in other countries.
 High-speed telecommunications combined with rising levels of education continuously expand global competition. Many high- and low-skilled jobs are being outsourced or moved offshore to countries with lower labor costs 
 and where workers possess a firm grasp of concepts and the ability to apply these in new situations.
 

•
Employment that requires mastery of cross-cutting skills such as employability, academic, and technical skills that can be applied across jobs, across occupations, and across industries:

—
Across jobs. Ninety-eight percent of all California enterprises are small businesses. Small businesses employ more than 50 percent of California’s workforce.
 Because they lack the breadth and depth of specialized staffing found in large corporations, small businesses seek workers who possess transferable skills. Furthermore, for small businesses to respond quickly to changing market demands, they need agile workers who can continually apply knowledge and skills in new ways. 

—
Across occupations and industries. Although the Bureau of Labor Statistics (BLS) does not attempt to project the number of career changes a person will make in a lifetime, available data do indicate that job changes, both voluntary and involuntary, are increasing. According to BLS, people born between 1957 and 1964 held, on an average, 10 different jobs between the ages of eighteen and thirty-eight.
 This trend will clearly require flexible workers who are able to transfer their skills. 

Therefore, all students need to be able to transfer learning across jobs, occupations, and industries and be able to think conceptually; that is, to detect patterns and opportunities and to combine seemingly unrelated information and ideas into something new.
 The hands-on or applied learning methodology used in CTE classrooms to teach knowledge and skills will help students transfer information and apply conceptual knowledge to tasks in a real-world setting. 


2.
Broad standards written at the knowledge and skills level adapt quickly and easily to the realities of a rapidly changing knowledge-based economy. Industry standards change, technological advances make previous practices obsolete, and the demands of the market fluctuate over time. In the computing industry, “Moore’s Law” states that computing power per unit cost doubles roughly every two years,
 and with computers and computing integrated into more and more industries, that rate of change affects the entire labor market. If standards have adequate breadth and do not dictate specific tools, software programs, or methods, they will continue to be relevant and useful over time.


3.
Broad standards written at the knowledge and skills level encompass most lower-level specific activities/tasks while reducing the total number of standards. It is impractical to spell out all lower level skills in all pathways. For example, standards in an agricultural pathway apply to rice farming, hog farming, alpaca farming and every other farming venture, but it would take hundreds of pages to write standards that cover every farming possibility. In the Fashion and Interior Design sector, standard A9.3 calls for students to master the skill of using “a variety of equipment, tools, supplies, and software to construct or manufacture garments” rather than discrete statements such as “knows how to thread and use a needle,” “is proficient in GERBERSuite CAD and CAM applications,” etc.

The State Board of Education provides clear corroboration of the importance of detailing the knowledge and skills (instead of activities and tasks) that students need to master. In the introductory message to each set of California’s academic content standards, the State Board President and State Superintendent of Schools underscore the need for a specific vision of what students need to know and be able to do.

Differences Between CTE Standards and Other Core Subject Standards

The requirements for CTE standards differ from those for academic core subjects in several ways. 

First, the heterogeneous nature of the subject material and course delivery patterns make it impossible to develop course- or grade-specific standards for all CTE subjects. The content, sequencing, availability, structure, and nomenclature of CTE courses vary significantly among districts and sometimes even among schools within a district. Although CTE courses are developed using the industry sector standards, each school offers courses that reflect the local district’s employment preparation needs.

Second, CTE courses are not necessarily vertically aligned. They may be obviously sequenced (e.g., Accounting I, Accounting II, etc.), but they may also be (1) courses that draw from more than one pathway within a sector (e.g., Plant and Animal Physiology, which takes standards from the plant science, animal science, and agriscience pathways); or (2) discrete courses that draw from a particular pathway (e.g., Introduction to Network Communications). Not all courses build from other prerequisite courses in the same content area.

Third, the building blocks for CTE are, in part, the academic knowledge gained in core courses such as English and mathematics, and success in CTE is dependent on students’ increasing skills and knowledge in multiple arenas within the academic core. For example, veterinary medical courses are of little use without a detailed understanding of biology, accounting courses are founded on mathematical knowledge, and the family and human services pathway professions all require high-level communication skills initially fostered in English–language arts courses. It is essential that CTE courses integrate, support, and reinforce core academics to ensure that students have these skills for the CTE foundation.

These differences are essential to understanding the way in which California's CTE standards have been written. The knowledge and skills format used in the Kendall model moves the CTE standards away from the old and more familiar “performance standards” model. The adopted model instead delineates the underlying knowledge and skills that make optimum performance both possible and successful, giving a flexible foundation on which to build classroom demonstration and practice. 

Structure of the CTE Standards 

Industry sectors and pathways. California's CTE model curriculum standards are presented in 15 industry sectors or groupings of related careers and broad industries, such as the Finance and Business industry sector or the Public Services industry sector. 

Each sector has two or more career pathways. Within each career pathway are identified standards detailing the knowledge and technical skills students need to succeed in the selected career pathway. For example, in the Building Trades and Construction industry sector, there are four pathways: Cabinetmaking and Wood Products, Engineering and Heavy Construction, Mechanical Construction, and Residential and Commercial Construction. The planned sequence of courses within the pathways may be represented at the local level in a selection of rigorous academic and CTE courses that prepare students for entry-level careers and lay the foundation for more advanced postsecondary training or education related to their career interest. 

These pathways are not mutually exclusive. Many industry sectors require similar knowledge and capabilities, especially in areas of more general work and life skills. Many careers draw on knowledge and skills classified under more than one pathway or more than one industry sector. For example, becoming an architect requires mastering elements of the Arts, Media, and Entertainment industry sector and elements of the Building Trades and Construction sector. Certainly, the Information Technology sector has crossed over into virtually every other industry. 

Types of standards within industry sectors. Each industry sector has two different types of standards: Foundation Standards and Pathway Standards. 

Foundation Standards are the 11 core standards that all students need to master to be successful in the CTE curriculum and in the workplace: 


1.0
Academics


2.0
Communications


3.0
Career Planning and Management


4.0
Technology


5.0
Problem Solving and Critical Thinking


6.0
Health and Safety


7.0
Responsibility and Flexibility


8.0
Ethics and Legal Responsibilities


9.0
Leadership and Teamwork


10.0
Technical Knowledge and Skills


11.0
Demonstration and Application

While more generic than pathway standards, foundation standards reflect the pattern of high expectations for mastery of specific knowledge/skills required for the industry sector. For example, in all industry sectors, under the section for “Problem Solving and Critical Thinking,” one foundation standard reads “Understand the systematic problem solving models that incorporate input, process, outcome, and feedback components.”

Foundation standards support and extend the skills and competencies identified by the Secretary’s Commission on Achieving Necessary Skills (SCANS). These 11 standards are uniform in all industry sectors although the subcomponents may differ slightly; they focus on the basic skills all students in that sector will need to succeed in the high performance workplace.
 

Within the foundation standards, academic standards cited are from the standards approved by the State Board of Education (SBE) in various disciplines (visit the Web site http://www.cde.ca.gov/be/st/ss/index.asp). The cited standards are integrated into the industry sector pathways and are supported and reinforced in applied situations. Most are listed in the first two foundation standards of each industry sector: 1.0 (Academics) and 2.0 (Communications). 

The majority of the academic standards appear in 1.0 (Academics.) The exception is the English–language arts standards, which are generally listed under 2.0 (Communications), as they are broad-based enough to include most industry sector communication requirements. This approach avoids any restating of standards already approved by the State Board.

Pathway standards are concise statements that reflect the essential knowledge and skills students need for success in the career pathway. For example, Agriculture C9.2 calls for students to “Understand the ways in which housing, sanitation, and nutrition influence animal health and behavior;” Finance and Business A2.2 requires them to “Apply appropriate concepts and techniques to account for equity investments and withdrawals for sole proprietorships, partnerships, and corporations;” and Manufacturing and Product Development D7.3 asks students to “Use computers to design and produce welded products, write numerical control programs, and control robots.”

All CTE standards adopted by the State Board are available online at www.cde.ca.gov/be/st. 

Structure of the Framework

The CTE standards are written for 15 industry sectors, and within those sectors, separate standards have been developed for 58 career pathways. To provide a unique blend of “big picture” analysis offset by details on classroom instruction and pathway levels, the framework is presented in two parts:

•
Part I offers extensive detail on a variety of topics applicable to all 15 industry sectors.

•
Part II highlights each industry sector with selected examples.

Part I consists of an introduction and five chapters:

The introduction offers an overview of the compelling case for CTE in terms of increasing the success and satisfaction of high school graduates as well as increasing the quality and quantity of skilled workers to fuel the economy. It explores the relationship between rapidly changing workforce needs and increasing demand for CTE that is highly flexible and adaptable to meet those needs.

This introduction also provides an overview of the current structure and funding of CTE in California. The culminating section explores some of the unique qualities of CTE and the high level of support for CTE expansion and innovation.

Chapter 1, “Structuring a Standards-Based Curriculum,” begins with an overview of schoolwide CTE delivery structures, such as district-sponsored programs in middle schools and comprehensive high schools, regional occupational centers and programs (ROCPs), and adult education, and alternative structures such as CTE-oriented magnet and charter schools. The overview is followed by a step-by-step discussion of how to create standards-based CTE programs, beginning with course sequencing and mapping curriculum and culminating with the delivery of CTE through experiential activities and work-based learning.

Chapter 2, “Standards-Based Instruction and Assessment,” is a practical guide to the development of standards-based lessons and units for classroom instruction. There are two primary sections:


1.
Creating exemplary standards-based lessons/units, which involves:


a.
Analyzing the standards


b.
Designing assessments


c.
Identifying the skills and knowledge required


d.
Planning and delivering lessons


e.
Examining student work


f.
Using assessment data to drive instruction


2.
Integrating foundation and pathway standards in lessons/units to increase rigor, including teaching literacy and math through CTE and launching interdisciplinary projects with academic teachers

A thorough understanding of Chapters 1 and 2 is necessary for navigation of Part II, in which each sector and pathway exhibits sample elements of standards-based lessons/units that demonstrate how the process applies to that industry. 

Chapter 3, “Administrative and Support Services,” addresses the administrative infrastructure essential to the successful operation of a CTE program. The chapter opens with a discussion of appropriate planning for CTE programs: who should be involved, what should be included, and how results should be incorporated in whole school plans, such as the Single Site Plan or Western Association of Schools and Colleges (WASC) action plan. Included is a focus on planning for financial support and using data-based internal and external reviews to ensure continuous improvement. Particularly important to creating high-quality, industry-valid, and rigorous CTE course work is professional development. The considerations for professional development relevant to the needs of CTE staff are explored in depth.

The crucial role of school counselors is also a focus of this chapter, particularly in relation to career guidance and student scheduling for CTE. Included is a review of methods for student recruitment and marketing. A special focus on universal access for special-needs students, English learners, and those designated as gifted is followed by a review of the case for nontraditional careers. Differentiated instruction in CTE lessons/units to ensure access by all students is featured as the primary approach.

Chapter 4, “Community Involvement and Collaboration,” explores the roles played by local stakeholders and partners, including:

•
Site-based groups (e.g., districts, administrators, teachers, parents/families, students)

•
Educational community groups (e.g., postsecondary, apprenticeship programs, ROCPs, adult education)

•
Workforce Investment Boards and Youth Councils

•
Business and industry

•
Community-based organizations

•
Youth development organizations

•
Economic development entities (e.g., Chambers of Commerce, the Employment Development Department, labor market intermediaries, Economic Development Corporations and employer associations)

•
Government organizations

•
Military agencies

This section is followed by a significant discussion of articulation and alignment in CTE—middle to high school, high school to postsecondary, high school to industry certification, and the role of P–16 councils.

Chapter 5, “CTE Foundation Standards Applications,” discusses the ways in which classroom teachers can incorporate and apply the foundation standards in the following areas:


1.
Academics


2.
Communications


3.
Career Planning and Management


4.
Technology


5.
Problem Solving and Critical Thinking


6.
Health and Safety


7.
Responsibility and Flexibility


8.
Ethics and Legal Responsibilities


9.
Leadership and Teamwork


10.
Technical Knowledge and Skills


11.
Demonstration and Application

All foundation standards are explored and expanded on, but a special emphasis is placed on foundation standard 3.0, Career Planning and Management, because this essential area is rarely, if ever, taught in disciplines outside CTE.

Part II highlights each industry sector, with selected examples of standards-based curriculum/lesson planning for each pathway. 

For each sector, readers will find the following elements:

•
A description of the sector in relation to the economy and the projected labor market

•
A list of the pathways within the sector

For each pathway, the following elements are included:

•
A sample course sequence

•
A sample of appropriate foundation and pathway standards for a single course in the pathway

•
A sample of an “unpacked” standard in the sample course

•
A sample authentic or project-based performance task assignment that integrates foundation and pathway standards

•
A sample rubric, or scoring tool, to help assess student performance on the assignment

•
A sample of pathway careers
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