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Chapter 1: Structuring a Standards-Based Curriculum

CTE delivery structures vary dramatically across the state, depending on local resources, the needs of students, and the requirements of the business community. Typical patterns for CTE delivery in middle schools, comprehensive high schools, ROCPs, alternative high schools (magnet, charter, continuation), and adult schools are discussed briefly below. 

Schoolwide CTE Program Structures

Middle schools. Decades of research have established that the “middle years” are a time of exploration for early adolescents.
 That exploratory spirit is captured in CTE courses specifically designed for the initiation of targeted career exploration in middle school. By planting the seeds of career preparation at the middle school level, districts can capitalize on student motivation to increase the number of ninth grade completers. Aspiration to take more CTE courses and a focus on a career goal can help students get through this crucial grade and continue on through high school graduation. Recent legislation recognizes the importance of the years from middle school to community college and the even more inclusive work of the state’s P-16 Council. 

Middle schools in California currently offer two types of introductory CTE courses: a “wheel,” or “sampler,” of CTE and full-year foundation courses. The first approach includes a quarter, trimester, or semester of different CTE pathway courses, such as introduction to computer operations, foundation skills in nutrition/foods, or agriculture fundamentals. By sampling a number of such courses in middle school, the early adolescent has some experiential base on which to make reasoned choices among high school courses. The alternative—full-year courses—is usually offered after middle school students have a sufficient introduction to career planning to have identified initial career interests. The year-long core foundation course allows them to try out that initial interest to determine if this might be a pathway for continued study. Middle school year-long courses help build CTE programs at the high school level as they provide the foundation for early entry into concentration course work.

Comprehensive high schools. Comprehensive high schools are designed to address the needs of all students. The comprehensive program usually provides career guidance programs as well as academic and CTE courses. CTE courses are generally offered as electives, but some schools, such as 2005 Exemplary CTE Award recipient Yosemite High in Madera County,
 require students to complete a certain number of CTE units to ensure that all graduates have initial preparation for the world of work. Collaboration between high school CTE programs, local ROCPs, and community colleges provides a combination of useful and rigorous offerings for local students. And course work is frequently supplemented through relationships with local businesses, other educational institutions, and student organizations. 

CTE in comprehensive high schools is flexible, ideally allowing students to sample several different career tracks during their high school experience. Comprehensive high schools with CTE courses authorized as UC/CSU “a–g” requirements can entice students into CTE who might otherwise miss the opportunity. For students entering secondary schools without previous exposure to CTE, some high schools offer a “sampler,” or “wheel,” program at the ninth grade level. 

Regional occupational centers and programs (ROCPs). ROCPs constitute the state’s largest workforce preparation system, delivered under the governance of county offices of education, joint partnership agreements, or single districts. They are locally accountable, with required advisory groups for each program. 

The 73 ROCPs provide almost 500,000 high school and adult students with higher level CTE so students can (1) enter the workforce with skills and competencies to succeed; (2) be prepared to pursue advanced training in higher education institutions; and/or (3) upgrade existing skills and knowledge. ROCP programs build on introductory courses to provide concentration and capstone/advanced skill building.
 In recent years, an increasing number of ROCP courses have been designed to satisfy UC/CSU “a–g” admission requirements.

In addition to specific career pathway skills and comprehensive career education, ROCPs also offer employment survival skills in many aspects of the industry sector, as well as placement assistance, counseling and guidance services, and other critical support services. ROCPs statewide collaborate with businesses and industry organizations, public and private agencies, and labor associations to develop industry-based curriculum and offer instructional classes and programs to meet local business and industry needs. 

Students age sixteen years or older or in eleventh/twelfth grade receive training in a variety of venues: from high school classes to actual business and industry facilities. ROCPs may offer courses throughout the regular school day, in the late afternoon and evenings, or during the summer months. ROCPs award certificates of completion and/or state or national industry-based certification upon successful completion of courses. For example, in the Health Science and Medical Technology industry sector, ROCPs might offer course and examination preparation for Nurse Assistant certification, Vocational Nurse licensure, Dental Assistant registration, Phlebotomy certification, and Pharmacy Technician certification. In the Hospitality, Tourism, and Recreation sector, ROCP courses prepare students for the National Restaurant Association’s ServSafe certification exam for safe food handling, which is required of all food service managers and recommended for all food service staff. 

One study funded by the Department of Education shows that ROCP students have higher pay rates, earn more promotions on the job, stay in school longer, and attend postsecondary schools at the same rate as students who do not take ROCP courses.
 ROCPs also serve the employment training needs of eligible CalWORKs recipients.

Alternative high schools: magnet or thematic, charter, and continuation. Some districts offer magnet or thematic high schools of choice which focus on one or more industry sectors, allowing the CTE perspective to be woven into all aspects of the curriculum. Magnet schools may also be able to offer more concentration and advanced courses within their chosen industry sectors or career pathways than a comprehensive high school as a result of their specialization. For example, students at Clark Magnet High School, a 2005 Exemplary CTE Award recipient,  in Glendale can pursue one of four “strands”: Math/Science and Engineering, Technology Systems, Computer Applications, and Digital Arts. Each strand has multiple options and electives. Additionally, the core focus on technology and science allows the school to integrate applied, project-based thematic material into all courses. 

Charter schools are public schools created by the community or district and defined primarily by their “charter,” the statement of goals and procedures approved by the sponsoring district or the state. Because they are not subject to some of the regulations applicable to other public schools, charter schools have more freedom to experiment with innovative programs and ideas. Mare Island Technology Academy (MIT) High School in Vallejo is a 2005 Exemplary CTE Award recipient focused on CTE. One unique feature of this school is that every student is required to complete an internship before graduation. 

Continuation high schools are a form of alternative public schooling for students who are at risk of not completing their education. CTE is particularly key for continuation and other alternative education students who have already fallen through the mainstream cracks and may have more difficulty securing and keeping jobs after high school and finding success in postsecondary education and training. Garfield High School in San Diego, a state model continuation high school, has a strong emphasis on CTE and lifelong learning reflected in a variety of career preparation options. 

Adult education. The California Adult Education Program offers lifelong educational opportunities through districts and county offices of education. These programs address the unique, evolving needs of individuals and communities by providing adults with the knowledge and skills necessary to participate effectively as productive citizens, workers, and family members. Approximately 15 percent of adult education funding supports CTE and apprenticeship programs. Specific CTE programs offered depend on the needs of the community, the priority of CTE in the local adult education system, and the resources available.

Specialized Delivery Models Within Schools

In addition to the whole-school models, CTE is frequently delivered through specialized structures within schools, such as career academies and Tech-Prep programs.

Career academies. Though their nature varies greatly across the state, career academies are usually small learning communities within a high school consisting of a cadre of students who take academic and CTE classes together for at least two years with a team of teachers from different disciplines. Career academies typically integrate a career focus—such as health, law, or education—into the academic curriculum, similar to the practice in magnet schools. They also develop partnerships with employers, the community, and local colleges and may require completion of activities, products, or courses beyond those their host high school mandates for graduation.
 
The number of career academies in California continues to increase, fueled by three sources: 


1.
The federal Smaller Learning Communities Program grant that assists larger schools in reorganizing to produce a more personalized environment


2.
The highly successful school reform model from Johns Hopkins University: Talent Development High Schools with Career Academies


3.
The California Department of Education’s California Partnership Academies grant program, which includes close to 300 academies

Much like mini-magnet schools within the comprehensive high school setting, academies address local labor market needs and are supported by local employers. These employers serve as advisors, mentors, and speakers and provide opportunities such as field trips, internships, and entry-level jobs. The academy structure allows students to focus on specific industry sectors and “try on” the career they are considering.

Career academies have well-established positive outcomes: increased attendance, decreased behavioral problems such as suspension, increased graduation rates for both at-risk and general populations, and increased transition to postsecondary education and training.
 Some of these benefits accrue from the small size, individualized instruction, teacher advising and counseling, career focus, and looping (teachers who stay with students two or more years) that characterize these programs. Many larger schools are moving toward career academies to increase graduation rates without a major increase in demands on school resources. 

An excellent example of a career academy is the Lassen Technical Institute (LTI) on the Lassen High School District campus. LTI was a showpiece for Lassen High School’s 2005 Exemplary Career Technical Education award and the recipient of the 2000 Golden Bell Award for a technical integrated program. The course sequence shown in the chart below demonstrates this integration, as courses designated “LTI” have curriculum crafted to reflect the high school’s transportation focus while delivering the state academic content standards. Physical education and science are taken outside the academy.

	10th Grade
	11th Grade
	12th Grade

	English 10, LTI 
	English 11, LTI
	English 12, LTI

	World History, LTI
	U.S. History, LTI
	Civics/Economics, LTI

	Algebra I or Geometry, LTI
	Geometry, LTI or Algebra II
	Technical math

	Energy and Transportation
	Advanced Technology Auto, Auto Body, ROP Diesel, Computer Maintenance, ROP Computer Networking, Auto Parts Supply (choice of two)
	Advanced Technology Auto, Auto Body, ROP Diesel, Computer Maintenance, ROP Computer Networking, Auto Parts Supply (choice of two)

	
	Mentoring/Job Shadow
	Mentoring/Job Shadow


State-funded California Partnership Academies, such as LTI, serve students in grades ten through twelve and are required to enroll high-risk youths who make up at least 50 percent of their student body. Successful grantees receive funding for planning and implementation.

Tech-Prep. Tech-Prep is a high-school-to-college/apprenticeship educational strategy that creates a practical connection between academic experience and career goals, particularly in technical fields. More specifically, Perkins 2006, Sec. 203.2 defines a Tech-Prep program as “a program of study that—


1.
Combines a minimum of two years of secondary education (as determined under state law); with a minimum of two years of postsecondary education in a nonduplicative, sequential course of study; or an apprenticeship program of not less than two years following secondary education instruction; and


2.
Integrates academic and career and technical education instruction and utilizes work-based and work site learning experiences where appropriate and available;


3.
Provides technical preparation in a career field, including high skill, high wage, or high demand occupations;


4.
Builds student competence in technical skills and in core academic subjects (as defined in section 9101 of the Elementary and Secondary Education Act of 1965), as appropriate, through applied, contextual, and integrated instruction, in a coherent sequence of courses;


5.
Leads to technical skill proficiency, an industry-recognized credential, a certificate, or a degree, in a specific career field;


6.
Leads to placement in high skill or high wage employment, or to further education; and


7.
Utilizes career and technical education programs of study, to the extent practicable.”

The Tech-Prep curriculum structure focuses on grades nine through sixteen. Implementation therefore requires proactive collaboration and regular communication with local postsecondary institutions. Most programs also involve partnerships with business and community leaders. Tech-Prep is often implemented in conjunction with career academies. 

CTE Program Planning

CTE course sequencing is the process of developing at least two sequential courses in each CTE program offered by the school. A preferable sequence format has at least three courses in each program, adding a “capstone” or advanced course to an introductory and concentration course, or two concentration courses.

Creating course sequences is an important part of the CTE Plan and inherent in the Perkins legislation. While the introductory-concentration-capstone structure is similar for each program, the course content will vary depending on local needs, circumstances, size of program, ability to attract quality teachers, and availability of support resources. Assessing community and business needs is also an important step in planning course sequences, and the partners discussed in Chapter 4 can be of significant assistance in this assessment. 

One key factor in planning is the number of CTE industry sector teachers available at the school. For example, a course sequence offering for a CTE agriculture mechanics program at a high school with only one Ag Mechanics teacher might consist of three courses:

	Grade level
	Course (level, # of sections)

	Grades 9-10
	Agriculture Mechanics I (introductory class; teacher has two sections)

	Grades 10-12
	Agriculture Mechanics II (concentration class; teacher has two sections one year; one the alternate year)

	Grades 11-12
	Advanced Agriculture Mechanics (capstone/advanced class; teacher has one section one year; two the alternate year)


A different school, with two teachers in the sector, might offer many more options, even several that fulfill university admissions requirements as well, as shown in this example for one Ag Science and one Ag Business teacher. 

	Grade level
	Course (level, # of sections)

	Grades 9-10
	Introduction to Agriculture (introductory class; teacher has two sections)

	Grades 10-12
	Agricultural Biology (concentration class; teacher has two sections; meets science “a–g” standards and high school science graduation requirement)

	Grades 10-12
	Floriculture (concentration class; teacher has two sections)

	Grades 10-12
	Environmental Horticulture (concentration class; teacher has one section; meets elective “a–g” requirement)

	Grades 10-12
	Animal Science (concentration class; teacher has one section; meets elective “a–g” requirement)

	Grades 10-12
	Plant Science (concentration class; teacher has one section; meets elective “a–g” requirement)

	Grade 12
	Agricultural Economics (capstone/advanced class; teacher has one section; meets elective “a–g” requirement and high school graduation requirement)


By alternating or cycling offerings over a two-year period, even more concentration courses could be added in the agriculture science and business program cited above. The key is that the courses themselves are carefully designed both to respond to local industry needs (e.g., in some areas plant science concentrates on fruit trees, in others on vineyards or forage crops) and to provide students the opportunity to master the CTE standards. Because a wide range of courses often becomes the responsibility of just one or two CTE teachers, ongoing professional development and opportunities for interface with industry leaders are clearly important.

Course sequences at the local level are not the same as the pathways in the standards because local CTE programs are designed to meet local needs and circumstances. Thus, a small high school may have just one agriculture teacher, as in the first example, and that one teacher must address a number of different elements from the standards, including both agriculture science and agriculture mechanics, to provide appropriate preparation for postsecondary study, training, or job placement. The resulting site level sequence is thus an amalgam of several industry sector pathways.

Furthermore, CTE courses in California do not have the same titles from district to district or county to county, and ROCP titles do not necessarily match district titles. For example, all of the following and more are the titles for agricultural science concentration and capstone courses, most of which share common standards in differing combinations: Ag Biology, Botany, Plant/Animal Physiology, Ag Science, Ag Leadership, Floral Design, Ag Science 2, Landscape Design, Vet Science, Ag Computers, Environmental Science, Equine Science, Meat Processing, Ornamental Horticulture, Floriculture, Integrated Ag Science 2, and Farm Management.

And, finally, CTE course sequences often include academic courses that are critical to and sometimes prerequisite for success in the CTE program. For example, biology is clearly essential to success in concentration courses in the Health Science and Medical Technology industry sector, and advanced academic courses, such as anatomy and physiology, may be required as co-requisites for CTE capstone courses. 

Logical and Coherent Sequence of CTE Courses 

Career course sequences are a traditional model of CTE delivery. Currently, this delivery model is evolving as high schools re-assess their obligation to prepare every student for success in the world of work. Career course sequences for all students can be effective if the sequences are designed to be inclusive; that is, both gifted and special education students from all cultural and linguistic backgrounds can successfully take part.

Some high schools are experimenting with new, more rigorous delivery requirements for course sequences. For example, a school wishing to provide students with a strong foundation in an industry sector or career pathway using the course sequence model might define successful completion of a career course sequence in this manner:

The student:


1.
Completes career awareness/exploration activities between grade eight and twelve


2.
Completes at least one of the following course options: 


a.
Graduates from a career academy;


b.
Earns a “C” or better in a college course in an industry sector approved by the counselor;


c.
Completes one or more CTE high school or ROCP courses in an industry sector; or


d.
Completes career preparation activities spelled out in the IEP.


3.
Completes the school’s required Senior Project in English 12 on a topic related to an industry sector


4.
Completes the school service-learning requirement in an area related to an industry sector

In this CTE pathway model, students with very diverse backgrounds and educational needs can all participate successfully and meaningfully.

Coherence in CTE is enhanced by sequenced courses creating clear CTE programs at a school site. A solid, traditional program sequence in CTE may be defined as an introductory course (which may be offered at the middle school level) followed by two or more concentration and/or capstone courses. Part II presents examples of sequenced programs in each pathway.

Advantages: This coherent sequence of courses will allow students to move through introductory, concentration, capstone, and related courses in an organized manner which:


1.
Facilitates student mastery of many—and perhaps most—standards within a pathway


2.
Allows students to select related courses from another program in the industry sector


3.
Enables students to complete concentration courses which have been articulated with the community college in a Tech-Prep 2+2 pathway


4.
Provides opportunities in many industries to earn certificates of mastery, college credits, and/or industry certification


5.
Avoids using concentration course time to teach knowledge and skills appropriate to introductory courses

Most high schools have a sequence of CTE courses within a career pathway that includes some listed courses actually being taught and others that are “on the books,” meaning that they have been approved but are not currently offered. It is important to ensure that all elements of a CTE sequence are actually available to students in articulated, comprehensive programs.

Reviewing the course sequence in each program is the first task in creating a standards-based curriculum to ensure that:


1.
There is at least an introductory and a concentration course in each program.


2.
All courses are offered periodically, so they are accessible to students during their four-year tenure.


3.
The courses collectively form a sequence reflecting rigor and high expectations for student achievement.


4.
The courses accurately reflect the needs of the community, local businesses and industry, and the students.

CTE coherence as described in this model is fully realized in many comprehensive high schools across the state:

•
As a part of the regular district course offerings, ROCP course offerings, or a combination; 

•
As academy programs such as a California Partnership Academy (grades ten through twelve) or a Career Academy (grades eleven through twelve); or 

•
As a Specialized Secondary Program (grades nine through twelve). 

Some schools may have these fully sequenced courses in many pathways, others in just one. Alternative delivery models, such as magnet or charter schools, often offer only one pathway but provide many more concentration courses within the pathway.

Challenges: There are several challenges to creating coherent course sequences in CTE programs, including:


1.
The cost of establishing and maintaining facilities with up-to-date equipment. This is especially challenging for many concentration and advanced/capstone courses. The cost of computer diagnostic machinery alone can preclude a school from offering advanced automotive maintenance courses, for example. For suggestions, see Chapter 4. 


2.
Finding instructors. This is particularly difficult in high-demand fields, such as biotechnology or computer networking, which are often the areas in which students and stakeholders have the greatest interest. For suggestions, see Chapter 3.


3.
Time available in the master schedule. A high school has a limited number of class periods that are available each year. Courses required for graduation and to meet mandates are generally scheduled first, with other courses, including academics and CTE offerings, filling in the remaining slots. If CTE is given equal status with the “other courses” for the remaining available periods, creating coherent course sequences should not be a problem. 


4.
Business support. Crucial to CTE and generally available in urban/suburban areas, business support is sometimes more difficult to generate in rural areas, especially for pathways focusing on the sciences and technology. For suggestions, see Chapters 3 
and 4.


5.
Commitment/investment by the school and district administration. In this era of high-stakes academic examinations, it sometimes requires extra commitment on the part of the school and district administration to ensure that CTE programs can offer coherent course sequences. For suggestions, see Chapter 3.

These resource issues must be directly addressed in CTE planning to ensure that coherence can be maintained.

Curriculum Defined Through the Standards

Developing standards-based curriculum in CTE is more complex than in academic courses. If instructors teach English 9, they start with the English 9 standards. If assigned to chemistry, they address the chemistry standards. However, the CTE standards are not written to be course-specific. This was not an oversight. It was purposeful and reflects the following realities:


1.
No uniform system of course structure or implementation exists across the state. A course that one district calls Child Development may cover the physical, social, emotional, and cognitive growth of a child from conception to age five in one semester, while a different district with the same course title may spend a year on zero to age eighteen. Course titles like Introduction to Computers, Keyboarding I, Computer Technology, Microsoft Office, Technology I, and Business Technology may cover essentially the same knowledge and skills or have dramatically different topic scope and sequence to meet local staffing realities or labor market needs.


2.
While CTE foundation standards apply to the full industry sector, they tend to be more highly represented in some pathways (and, thus, some courses) than in others.


3.
The standards selected for any given CTE sequence are directly affected by the local community's economic situation, labor market, postsecondary opportunities, and educational needs. Thus the courses educators create and the standards which they target in these courses depend on community circumstances. 


4.
The interdisciplinary nature of many CTE courses necessitates that some curricula reflect standards from multiple pathways in a single course. 

Given these realities, before CTE teachers can begin with standards-based curriculum development, they must determine which CTE foundation and pathway standards will be addressed in each course. This is key to ensuring content rigor and course continuity. 

Choosing standards: Choosing the standards to be addressed takes a great deal of careful attention, and there are potential difficulties:

•
Choosing too few course standards could indicate that the course is primarily focused on content outside the standards.

•
Choosing too many might signal that the standards are being addressed in a superficial or elementary way.

•
Focusing on the introductory level of the standards in concentration or capstone courses would result in students not acquiring the higher level skills they need. 

•
Focusing too narrowly on pathway standards might deprive students of the chance to reinforce foundation skills.

•
Choosing standards for individual courses in a department without considering the flow of standards across the department or in the coherent CTE pathway could result in inappropriate duplication of some standards and the omission of others. 

One useful approach to this challenge is to begin the work of creating CTE sequences in industry sector groups within a district, as a collaborative of multiple districts, or as a county consortium. Inviting business and industry representatives to be a part of the process may be a substantial help and is required in some sectors and for all ROCP courses. Inviting academic teachers to join this process may also help build the foundation for ongoing collaboration. Certain industry sectors may also want to include a representative from another sector that has significant bearing on their content. For example, an instructor or businessperson from the Information Technology sector might be helpful in the Energy and Utilities discussions. More information on involving a variety of stakeholders is included in Chapter 4.

When teachers and supporters come together in industry sectors, they can discuss current course structure and determine which of the CTE foundation and pathway standards are addressed in their existing curriculum. They can then collectively determine which pathway and foundation standards should be addressed additionally or in place of current choices to ensure that: 


1.
The rigor of the course matches the increased expectations of business/industry and the State Board of Education.


2.
Courses in a pathway sequence logically build skills and allow students to master increasingly demanding standards from introduction to capstone. 

In the charts below, the two agriculture programs described previously are shown in relation to the choice of foundation and pathway standards targeted in each course. Note that CTE courses tend to address many of the foundation standards in every class, so that the specific foundation standards cited are those that might be targeted to be taught at deeper levels during the course. Note also that the standards for many concentration courses come from specialty pathways, e.g., ornamental horticulture or animal science. 

Agricultural mechanics program: In the first sample program, the single teacher must cover the most important standards in the entire agricultural mechanics industry. 

	

Course
	
Grade level
	Foundation standards emphasis
	Ag Science pathway standards (C)
	Ag Mechanics pathway standards (B)
	
Related pathway 
(Other topics)

	Ag Mechanics 1
(intro)
	9-10
	Alg 1, 10.0; Eng 9/10, 
Writing 2.5; Tech 4.6; Health/Safety 6.4-6.6; Technical 10.1
	C. Agriscience
1.0; 2.0; 3.0; 13.0
	B. Ag Mechanics

1.0; 2.0; 3.0, 4.0; 5.0; 6.0; 7.0; 8.0
	(Small wood and metal project construction)

	Ag Mechanics 2
(concentra-tion)
	10-12
	1.0 Science: 
2.1; Eng 9/10, Reading 2.2; Career Planning 3.2; Responsibility 7.5; Technical 10.3
	C. Agriscience

13.0
	B. Ag Mechanics
1.0; 2.0; 5.0; 7.0; 8.0; 12.0
	Manufacturing – D. Welding: 1.0; 2.0; 4.0; 5.0; 6.0 

Engineering - C. Engineering Design: 2.0; 3.0; 4.0; 5.0; 6. (Larger wood/metal projects)

	Advanced Ag Mechanics (could be ROP or 2+2 Tech Prep)
	11-12
	Eng 11/12, Written/Oral Conv. 1.1; Problem Solving 5.1;
Ethics 8.1;
Leader 9.3
	C. Agriscience
13.0
	B. Ag Mechanics
1.0; 2.0; 3.0; 4.0; 6.0; 7.0; 8.0; 9.0; 12.0
	Manufacturing – D. Welding: 3.0; 5.0; 6.0; 8.0

Engineering – C. Engineering Design: 7.0; 8.0; 10.0; 11.0 (Increasingly more complex wood and metal fabrication)


Agricultural science program. The second example, a program in the agricultural science pathway that includes standards from four other agriculture sector pathways, is designed for a school with a large agriculture department that can devote two teachers to agricultural science to meet community and student needs. The two courses in the sequence which carry full academic credit obviously address the academic standards for the area in which they are credited, in addition to other foundation standards within the industry sector.

	

Course
	
Grade level
	
Foundation 
standards
	Agriscience pathway standards(C)
	
Other pathways 
(A, D, F, G)

	Intro to Ag
	9-10
	1.2 Science; Eng 9/10, Reading 2.1; Career Planning 3.1-3.5; Leader 9.2; Technical 10.1
	C. Agriscience: 1.0; 2.0; 3.0; 4.0; 6.0; 7.0; 8.0; 9.0; 10.0; 11.0; 12.0; 13.0
	

	Ag Biology
**
	10
	1.2 Science;
Eng 9/10, Reading 2.3; Writing 2.6; Career Planning 3.6; Ethics 8.2
	C. Agriscience: 5.0; 6.0; 7.0; 9.0; 11.0; 13.0
	Science: Life Sciences, Substrands 1-10

	Floriculture
*, **
	10-12
	Eng 9/10, Listening/
Speaking 1.7;
Responsibility 7.6
	F. Ornamental Horticulture: 1.0; 9.0; 11.0
	A. Ag Business: 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0

	Environmental Horticulture
*, **
	10-12
	Eng 9/10, Written and Oral Conv. 1.2; Leadership 9.6
	C. Agriscience: 13.0
	F. Ornamental Horticulture: 1.0; 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 9.0; 10.0

	Animal Science
*, **
	10-12
	Tech 4.5;
Health/Safety 6.1; Ethics 8.4
	C. Agriscience: 13.0
	D. Animal Science: 1.0; 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 9.0; 10.0; 11.0; 12.0

	Plant Science
*, **
	10-12
	Eng 11/12, Writing 1.7; Leader 9.3
	C. Agriscience: 13.0
	G. Plant Science: 1.0; 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 9.0; 10.0; 11.0

	Ag Govt/Econ **
	12
	Principles of Econ, all; Eng 11/12, Writing 1.3; Tech. 4.3; Technical 10.3
	A. Ag Business: 1.0; 2.0; 3.0; 4.0; 8.0; 9.0;
	History/Social Science, Principles of American Democracy Strand: substrands 12.1-12.9


* could be an ROCP course, which would be two periods 

** could be 2+2 articulated Tech-Prep or a regular community college course

Clearly, the determination of target standards for courses is not a simple process. Like most of the steps below, determining target standards should be included in the school’s professional development plan, with substantial time and resources allotted to the task. However, when the standards-by-course delineation is finished, CTE instructors will have clearly defined the key standards that will guide curriculum, instruction, and assessment in their courses, allowing them to prepare students more consistently and at higher levels of rigor for subsequent courses and training in their field. A review and adjustment of the standards-by-course will probably be required when new courses are added, and periodic reviews will allow for adjustments in the industry.

Part II contains examples of the types of standards that might be included in a sample course for each pathway.

Curriculum Mapping

The next step in the process is curriculum mapping. In this step, CTE instructors first determine the sequence of the CTE foundation and pathway standards in their courses. This process results in a list of standards that represent the progression of learning throughout the course. This progression can then be organized into instructional units. Again, this step is best incorporated into the professional development program.

Items on the list of standards may appear multiple times, since the CTE standards are written at a fairly high level of generalization. For example, in the Vehicle Maintenance, Service, and Repair pathway, Standard A2.5 (“Use measurement scales, devices, and systems, such as dial indicators and micrometers, to design, fabricate, diagnose, maintain, and repair vehicles and components following appropriate industry standards”) might appear at several points in the curriculum map if the course is organized by vehicle components or types of vehicles. Similarly, the chosen foundation standards might be taught and assessed in more than one unit; for example, these two foundation standards for the Vehicle Maintenance, Service, and Repair pathway might appear frequently in a curriculum map:


1.
Problem Solving and Critical Thinking 5.3. Use critical thinking skills to make informed decisions and solve problems.


2.
Mathematical Reasoning 2.1. Use estimation to verify the reasonableness of calculated results. 

Clearly, CTE teachers cannot teach and assess every standard in every unit even when the standards are relevant. And there may well be standards that are reinforced but not directly taught in a unit. This is particularly true for foundation standards. The key to assigning a reasonable number of standards in each unit is to determine how many standards will be assessed in the unit’s performance task, project-based assessment, and/or formal test. 

The curriculum development team should list only the standards that will be assessed for each unit in the curriculum map. Thus instructors in courses in the Collision Repair and Refinishing pathway may teach the Communications standard 2.1 (“Verify and clarify facts presented in . . . a variety of consumer, workplace, and public documents”) consistently throughout the course, but assess it only twice in the unit test on a manufacturer's repair manual. 

When the number of standards in each unit is manageable and the general progression of standards is determined, then the curriculum is mapped across the school year in blocks of weeks. Students in an introductory course in the Human Services pathway might well be expected to master all the Human Services standards in A1.0: “Students understand the history of human services in America and the role of and demand for human service professionals” and in A.2.0: “Students understand the basic attitudes and skills needed to be a successful human service worker, including linking problem solving methods to desired outcomes” in the first two months of the course, so they can spend the balance of the year on the more advanced and performance-specific standards. 

This is another selection point which relies on the curriculum developers’ sense of local resources, educational needs, and the level of skills/knowledge students will really need to succeed in the pathway’s twenty-first century labor market. Instructors must determine which standards are the most important to teach and then devote the most time to instruction and assessment in those areas. The decisions will then be reflected in the curriculum map. A simplified sample of a curriculum map for Foundations of Child Development, an introductory course in the Child Development pathway, Education, Child Development, and Family Services Sector, is shown below by grading period (GP):

	GP
	Units
	Pathway standards
	Foundation standards

	1
	Child development careers
	A3.2: Students understand the educational and industry-related requirements for child care facilities staff.
	3.1 Students know the personal qualifications, interests, aptitudes, knowledge, and skills necessary to succeed in careers.

	
	Safety
	A4.0 Students understand and apply critical safety, emergency, and disaster procedures at the work site.
	6.0 Students understand health and safety policies, procedures, regulations, and practices, including the use of equipment and handling of hazardous materials.

	2
	Physical development
	A5.0 Students understand important elements of a child’s physical, intellectual, emotional, and social growth and development.
	10.3 Understand the importance of studying child growth and development from infancy through adolescence.

	
	Nutrition and health
	A9.0 Students understand and apply the principles and practices of good nutrition, health, and safety for infants and children.
	6.0 Students understand health and safety policies, procedures, regulations, and practices, including the use of equipment and handling of hazardous materials.

	3
	Emotional development
	A5.0 Students understand important elements of a child’s physical, intellectual, emotional, and social growth and development.
	10.10 Students understand the factors that affect the development of individuals and how to build positive relationships.

	
	Interactions, guidance
	A6.0 Students understand and apply the principles of positive interactions, guidance, and discipline in the workplace.
	10.4: Students understand positive guidance and discipline techniques that promote feelings of self-worth as they apply to the developmental stages of children.

	4
	Intellectual development
	A5.0 Students understand important elements of a child’s physical, intellectual, emotional, and social growth and development.
	4.0 Students know how to use contemporary and emerging technological resources in diverse and changing . . . environments.

	
	Effective learning environments
	A7.0 Students understand and apply the essential components of an effective learning environment for the early childhood classroom.
	10.5 Students understand the value and methods of providing infants, children, and adolescents with play and developmentally appropriate learning activities.


Contextual Learning 

Contextual learning can be viewed as a continuum of the following: 

•
Hypothetical situations

•
Simulated conditions

•
Projects within an authentic activity with limited engagement

•
Full participation in the real-world activity

The continuum is similar to that presented in Willard Daggett’s model of rigor and relevance (see Chapter 5) moving from quadrant C to quadrant D. For CTE, that continuum might be represented in the experiential activities below that build into full work-based learning.

Experiential Activities

The foundation for work-based learning is found in a variety of experiential activities such as Career Technical Student Organizations, career-based service learning, and entrepreneurship. 

Career Technical Student Organizations (CTSOs): In CTE, student organizations serve a unique role. In addition to offering access to the usual gamut of social and academic support from groups/activities such as student government and service organizations, CTSOs provide activities specific to an industry sector or career pathway. Career-related student organizations offer CTE students a way to bond with the school and develop the essential knowledge and skills of the CTE foundation standards while exploring their career interests. The organizations are specifically designed to promote leadership, teamwork, community service, and professional development. 
The following organizations provide students with opportunities for networking and mentorship:

•
Future Homemakers of American (FHA-HERO), promoting consumer and family studies careers

•
The association of marketing students (DECA)

•
The industrial and technical students’ association (SkillsUSA)

•
Health Occupations Students of America (HOSA)

•
Future Business Leaders of America (FBLA)

•
Future Farmers of America (FFA)

•
Technology Student Association (TSA)

Involvement in CTSOs helps build the skills and knowledge necessary to make the all-important transition from school to work. Competitions within and among these groups provide members with an external assessment of their skills and abilities. Students in CTSOs are able to compare their results not just to their peers at a single high school but to their fellow CTE students across the state and nation. And these associations can prove valuable resources for recommendations and career opportunities as graduates enter postsecondary education or the workforce.

Student organizations also provide participants with opportunities to develop leadership capacity and interpersonal skills that may not be as accessible to them outside CTE, especially in large high schools. Given the relatively close-knit nature of many CTE programs, the career-based student organizations foster leadership skills by providing training through positions as club officers, committee chairs and members, and special event task force groups. These opportunities significantly augment the leadership options available through other clubs and organizations in the rest of the school and help ensure that no student is marginalized.

Career-based service-learning: Another experiential activity is service-learning connected to CTE. Service learning places students in real-life experiences and allows their service activities to drive the development of academic and workplace skills. Thus, service-learning can help fill the gap between the worlds of school and work. Some high schools have developed a CTE Career Service class as a capstone. 

The key difference between work-based learning and service-learning is in the nature of the real-world component and the role of the student in these experiences. Service-learning is unpaid and is conducted in the public or private non-profit sectors. While an unpaid internship and a service learning project may seem similar at first glance, the service-learning experience is more likely to be focused on a project or a discrete assignment rather than on a job or work position. The service-learning experience may also include involvement by the entire class and contact with the public/private non-profit agency that is primarily adult-driven or, in the case of capstone projects, an activity negotiated by the student with the agency. Internships, on the other hand, are more frequently negotiated between student, business, and CTE instructor/internship advisor, and, as explained by the American Youth Policy Forum: 

These differences can be used by practitioners to create ‘a menu of applied learning’ from which young people may choose, thereby expanding their learning opportunities. Even if such strategies start small, the synergy between these two initiatives ‘can really lead to much bigger things.
 

Entrepreneurial activity: Increasingly CTE students are choosing to operate their own businesses as a personal enterprise outside of the classroom/school. The student may undertake this endeavor:

•
Under the guidance and with the support of the school or CTSO

•
In a structured option such as the supervised agricultural experience (SAE) program within a business environment

•
In a group as part of a co-op

•
As an individual working alone or with a mentor or parent 

The degree of structure provided depends on whether school credit or other credit is being awarded for the project. Students may also be encouraged to keep records of these activities, including business agreement(s), budgets, journal pages to record receipts and expenses, and accounting pages such as depreciable property and inventories, that may be assessed for credit or partial credit.

Work-based learning
Work-based learning is a broad term encompassing a variety of work experiences tied to schooling. The value of this learning approach is incalculable. It is the way most adults learn best—by doing the task in the real world setting. Work-based learning is usually reflected in a coherent sequence of program courses at the advanced or capstone level. School-generated work-based learning includes job shadowing, career-related mentoring, school-based enterprises, internships, cooperative vocational education, community classrooms, pre-apprenticeship, and work experience, each of which is discussed below. 

Job shadowing usually entails a student observing a worker on the job. This type of work-based learning experience is unpaid but has many rewards, including increasing students’ career awareness, setting a positive example of work ethic, and reinforcing the link between classroom learning and work. A job shadow assignment ranges typically from a part of one day to several days, but some intensive job shadowing assignments can be considerably longer. Intensive job shadowing is sometimes offered in fields where actual work experience is impractical (e.g., heavy machine operation) or students need much support in making the transition between school and work. 

Some schools set aside one day after STAR testing in the late spring when all students at a given grade level participate in a day-long job shadow. To prepare for this event, staff and volunteers begin enlisting local businesses and securing opportunities in the fall. Students are matched to opportunities that reflect their career interest. Before the day of the actual job shadowing, students spend several days in research about the field, develop appropriate questions, and master appropriate job shadowing etiquette. After students return, they write a reflection on their learning and a letter of thanks to their host business; both of these activities address English eleventh and twelfth grade standards. Students are generally sent in groups of two to four.

Junior Achievement, Inc. (http://www.ja.org), can assist in establishing job shadow programs for middle or high school. It offers curriculum for in-school teacher-led activities, both before and after a job shadow experience. Instructors emphasize skills such as analyzing situations, applying information, asking questions, using critical thinking, following directions, using interpersonal skills, making observations, taking responsibility, and using workplace etiquette.

Career-related mentoring creates a relationship between a student and an adult based on the student’s career interests. The adult mentor offers insight into his or her career, including appropriate academic and skill/knowledge preparation, as well as support, guidance, motivation, and assistance to the student in exploring various careers within the pathway. 

Any kind of mentoring program requires intensive and systematic screening, training, monitoring, and support. Schools may consider partnering with a community-based organization for career-related mentoring, such as the Boys’ and Girls’ Club or Big Brothers, Big Sisters. Another option is e-mentoring, where an external organization provides career pathway mentors online for students, with appropriate monitoring of e-mail exchanges to ensure student safety. Some of these sites are operated by private non-profits; others are industry based. 

School-based enterprises are small businesses operated by students who build houses, publish books, run restaurants, operate a children’s science museum, manage an on-site birthday business, run a student store, and provide countless other goods and services under school oversight. They are often directly related to a CTE or academic course, though sometimes the school offers a school-based enterprise course that provides support for a variety of entrepreneurial efforts. Among the many benefits of school-based enterprises are: 

•
Direct application of CTE foundation and pathway standards

•
Practice of problem solving in real contexts

•
Development of work-based teamwork skills

School-based enterprises also offer excellent opportunities to engage in all aspects of the business, including managing costs, ordering materials, working under pressure, conserving supplies, planning/executing a marketing campaign, and maintaining facilities. For many students, school-based enterprises provide their first work experience; for others, they provide an opportunity to build management, supervision, and leadership skills. Students may use enterprise profits to pay managers a small salary, to offset school activity costs, or to donate to a student-chosen cause. 

School-based enterprises require significant staff and faculty support. Fortunately, there are excellent resources available to schools interested in establishing school-based enterprises. DECA hosts a Web site (http://www.schoolbasedenterprises.org) that offers start-up instructions and operating manuals for all aspects of student store operations. REAL also offers professional development opportunities and materials at http://www.cfed.org/focus.m?parentid=32&siteid=341&id=341.

Other options exist for simulated enterprises. For example, Virtual Enterprise is a popular simulated business course. The enterprises are created and operated by students to prepare for work in a real business environment. With the guidance of a consultant (the teacher) and local business partners, students determine their business’ products and services and management structure. They engage in the daily business operations using industry-standard software, communications, and the Internet for business transactions. This simulation takes the teacher outside of the traditional instructional paradigm and places the students on the front lines of the business world. Competitions within the state, region, and nation assist schools in continual improvement of their enterprises. In California, the Kern High School District is home to the Virtual Enterprise Center, found online at http://www.virtualenterprise.org. 

Other opportunities for school-based enterprises are available through Junior Achievement (JA) and the Ford Foundation’s Partnerships for Advanced Studies (Ford PAS). The JA Company Program analyzes and explores personal opportunities and responsibilities within a student-led enterprise. Volunteers provide between eight and 15 activities incorporating such skill-building areas as assembling products, estimating, creating needed forms, giving reports, graphing and interpreting data, negotiating and problem solving, market assessment and marketing, sales, and teamwork.
 

Students also develop a business plan in one of five Ford PAS integrated semester courses, all of which provide real-world learning opportunities for students. Academically rigorous and interdisciplinary, the Ford PAS curriculum and program provide students with content knowledge and skills necessary for success, in such areas as economics, business, engineering, and technology. This inquiry- and project-based program links classroom learning, higher education, and workplace realities in exciting and motivating activities. Most of the curriculum and resources are downloadable for free at the Web site http://www.fordpas.org.

Internships are short-term, paid or unpaid, structured work experience activities in the public or private sector. Internships may be offered during the school year or over the summer, the latter having the advantage of avoiding conflict with school-year schedules. The length in both hours per week and weeks per year varies significantly depending on the school’s structure for the program.

Internships may: 

•
Satisfy course requirements.

•
Earn stand-alone academic credit.

•
Meet graduation requirements.

They motivate students to select the right courses, study harder, and make learning and success in high school a priority. Students benefit from seeing and participating in real-life applications of the academic, technical, intellectual, and personal skills taught in high school. Other advantages for students include learning to use modern workplace equipment, solving actual workplace problems, having first-hand experience with employer expectations, learning that high performance in high school counts in the workplace, and experiencing many aspects of an industry.

Internships also give students access to jobs that can lead to high wages and career pathways rather than the low-skill, low-wage “youth jobs” usually available to high school students. For economically disadvantaged youth, internships provide opportunities that other students might have through family networking, thus helping to level the playing field for entry level jobs in well-paid careers. Economically disadvantaged students may be eligible for paid internship services through One Stop Centers funded through local Workforce Investment Boards and WorkAbility I programs for students with disabilities.

Teachers also benefit from internships by gaining a better understanding of what business and industry expect. By observing student interns, teachers can adjust curricula and instruction to the needs of the work site. And internships allow employers to “preview” youth workers and benefit from the strong, long-term relationships with local schools, which will produce qualified job candidates for the companies.

Some CTE teachers manage internships in their program through a concentration or capstone course. In schools that offer internships to all students (or require completion of an internship to graduate), a staff or faculty internship coordinator has time allocated to manage the internship program, helping students narrow industry choices, master interview techniques, and learn to respond to employer expectations. She or he also works with the employer to establish learning outcomes, pay status, hours, and duration—and then monitors the internship to ensure both student and employer are satisfied. English teachers often read and credit the student’s business letter thanking the internship sponsor and culminating reflection essay on the internship experience.

Cooperative vocational education is an instructional methodology in which periods of CTE classroom study alternate with periods of related work experience. Students usually attend classes for part of the day and work the other part, or they attend class full time initially and then once a week after the cooperative placement is made. In cooperative vocational education, employers, the CTE teacher, the student, and the student's parents develop an individualized learning plan which specifies the competencies/standards to be mastered, expected duration of training for each competency/standard, whether the competency/standard is taught in the classroom or on-the-job, and verification of student mastery of the competency/standard. The student, who must be at least sixteen years old, receives school credit for both work-related classroom instruction and the actual work experience, the latter being at least eight hours a week. Usually the work experience component is paid and conditions are spelled out in a contract. The CTE teacher monitors the placement regularly.

In addition to increased skills, student benefits include clarification of career goals; increased relevance of academic and CTE learning and motivation for continued study; improved self-reliance, self-confidence and responsibility; practice in human relations skills; contacts with potential employers; exposure to practicing role models; and, of course, direct income. Employers also benefit from effective screening, selection, and recruitment; higher employee retention and productivity; lower recruitment and training costs; and improved public relations. Schools benefit from improved relationships with business and the community, opportunities for faculty to keep current on workplace requirements, and enhanced student retention and graduation. 

Community classroom is an instructional methodology that uses on-the-job training experiences at business, industry, and public agency sites to help students acquire the competencies (skills, knowledge, and attitudes) necessary for entry-level employment. Community classroom methodology extends CTE classroom instruction and helps the student acquire saleable skills. Because students are not engaged in “productive work” as defined in law, the positions are unpaid and cannot displace regular paid workers. Like cooperative vocational education, each student has an individualized training plan. Benefits to students and employers are similar to those for cooperative vocational education.
Apprenticeships are offered to students eighteen and older through a formal agreement between an employer and an employee in which the apprentice learns a craft or trade through on-the-job training and related classroom instruction. Individual programs typically span a period of three to five years during which registered apprentices work on the job for 2,000 hours of reasonably continuous, paid employment and attend approximately 144 hours of related and supplemental classroom instruction at ROCPs or adult schools.
Middle and high schools frequently include apprenticeship awareness in their regular career awareness programs; see Chapter 5. Furthermore, some industry sectors offer more formal pre-apprenticeship programs such as the Automotive Youth Education System (AYES). Other high school pre-apprenticeship activities include participating in the various forms of work experience discussed above in an apprenticeable field and understanding career-entry options. 

Work experience requires school-based related instruction for students who may register for up to three periods during any semester. These paid or unpaid on-the-job experiences for secondary school students require districts or other LEAs to have training agreements with employers and a CDE-approved plan to offer vocational, general, and/or exploratory work experience. State law requires a student-to-teacher ratio of no more than 125:1, regular monitoring of workplaces, and documentation of workers’ compensation coverage. The purpose of work experience is to allow students to learn and earn. In California there are three types of work experience education: general, vocational, and exploratory.

•
General work experience education helps students choose a career path; prepares them for full-time employment or continued part-time employment during college; and helps develop skills, habits, and attitudes conducive to job success and personal growth. 

•
Vocational work experience education reinforces and extends career learning opportunities for students through a combination of related classroom instruction and supervised paid employment. This is generally a capstone option for students completing a pathway sequence of courses. 

•
Exploratory work experience helps students determine their career interests/aptitudes through opportunities to observe and sample a variety of conditions of work. The student may perform work activities without pay while exploring the career on a limited, periodic, and sampling basis. The length of exploratory assignment may vary, and students may participate in exploratory work experience programs concurrently with paid part-time employment during hours not assigned to the exploratory assignment. The LEA must provide workers' compensation insurance for the student. 

WorkAbility. Initiated in 1982, WorkAbility I has been cited as one of the best school-to-work transition programs in the nation for students with disabilities. WorkAbility I’s success is frequently attributed to great care in matching these students with employers and to the provision of two-year “follow-up” support services. The federally funded program provides comprehensive pre-employment training, employment placement, and follow-up for high school students in special education who are making the transition from school to work, independent living and post secondary education, or training. More than 300 WorkAbility I program sites successfully coordinate with state and local service providers to offer comprehensive services tailored to local economic needs. Over 10,000 employers statewide each year participate in WorkAbility I, finding the students to be well prepared for entry-level employment and reliable employees.

The overwhelming advantages of work-based learning open the dialogue on how schools might offer these benefits to all students. Planning to provide intensive, high quality work-based learning for all students challenges schools to engage the whole community of employers to create an effective, large-scale work-based learning infrastructure. 

Providing large scale, intensive, high quality work-based learning holds two challenges: (1) recruiting employers for participation and (2) structuring effective work-based instruction. CTE programs can address the first challenge by using business leaders to recruit their peers and/or using intermediary organizations respected by the business community in recruitment. Involving employers early in the planning process will also maximize their commitment and ensure the program meets their needs. Inviting employers to participate in related activities, such as sitting on evaluation panels for senior projects, judging student competitions, and conducting mock job or scholarship interviews, can engage businesspeople in the school's CTE activities and help employers understand what students are learning and how they are being evaluated. Teachers who build professional relationships with business leaders through their own participation in externships can also use those connections to recruit employers to student work-based learning programs. 

Collaborative planning, strategic design, and ongoing support are all required for work-based learning success. Schools, employers, students, and any intermediaries should agree formally on the goals of work-based learning and how to achieve them The agreement should be documented in an individualized, written, standards-based learning plan. This agreement may be modified with the concurrence of all parties during the experience. To the extent possible, the agreement should include exposure to several aspects of the industry, as students reap greater benefits from a range of job duties to develop broad, transferable skills rather than from preparing for a single job. 

Finally, all work-based learning should relate to a student's course work, and the two should be mutually reinforcing. For example, an internship in a hospital might logically be offered while a student is enrolled in a Health Technology course. This very close relationship is inherent in some delivery modes, such as academies, but it must be consciously monitored in other settings.

Conclusion

In California, CTE is delivered through a significant variety of venues, each serving a distinct target audience. In each setting, CTE educators and business representatives must initially create or review the existing program by:

•
Creating the course sequences in target industry sectors, considering available resources and community need

•
Assigning foundation and pathway standards to each course in each sequence to ensure coherence and student mastery of key standards

•
Developing a curriculum map for each course indicating what foundation and pathway standards will be taught and assessed in each grading period

CTE at the concentration and capstone levels almost always includes work-based learning, which may begin with job shadowing, career-related mentoring, or school-based enterprises and then move into internships, cooperative vocational education, community classroom, apprenticeships, or work experience.
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