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Chapter 5: CTE Foundation Standards Applications

In each industry sector, there are two types of CTE standards: (1) pathway standards, which detail the CTE content to be mastered in each distinct pathway; and (2) foundation standards, which delineate the knowledge and skills to be mastered in all pathways. Precedent for the foundation standards concept is found in several academic disciplines; for example, science standards for grades nine through twelve include the universal “investigation and experimentation” standards and history–social science grades nine through twelve include the “history and social science analysis skills” standards.

There are 11 CTE foundation standards that all students need to master to be successful in the CTE curriculum and in the workplace. Foundation standards are, in many ways, the equivalent of the Secretary’s Commission on Achieving Necessary Skills (SCANS) competencies: they reflect the knowledge, qualities, and skills that employers want in every employee. The specifics may be unique among sectors, especially for foundation standards 1, 2, and 10, but common themes run through standards 3–9 that are useful to explore. The foundation standards addressed in each sector are:


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

1.0 Academics

“Students understand the academic content required for entry into postsecondary education and employment in the chosen sector.”

The first foundation standard—academics—reflects standards in history-social science, mathematics, science, and visual and performing arts that are directly applicable to the industry sector and will be taught and/or reinforced in sector course work. Along with the standards in 2.0 Communications, the 1.0 Academics standards are referred to throughout this framework as “academic foundation standards” and are the subject of significant discussion in Chapter 1 on the integration of academic foundation standards with CTE content pathway standards. Foundation academic standards are found in the Part II examples of assignments and assessments for all pathways.

Industry sectors differ significantly in the number and type of academic foundation standards chosen. Some sectors, such as Health Science and Medical Technology, list many standards in science, while others, such as Public Services, have a heavier emphasis on history-social science. Guidance for implementing particular academic foundation standards may be found in the appropriate framework available at http://www.cde.ca.gov/be/st/fr.

2.0 Communications

“Students understand the principles of effective oral, written, and multimedia communication in a variety of formats and contexts.”

The foundation Communications standards are primarily drawn from the English–language arts standards, though some sectors have added industry-specific items. Like the Academics standards, foundation standards listed in 2.0 were chosen to reflect those taught or reinforced across all pathways. They also vary considerably between industry sectors. Foundation Communication standards are featured in the discussions of integrating academic and CTE content standards throughout this framework and feature prominently in the examples of assignments/assessments by pathway in Part II. Guidance in implementation is available through the Reading/Language Arts Framework, which may be viewed online at http://www.cde.ca.gov/be/st/fr.

3.0 Career Planning and Management

“Students understand how to make effective decisions, use career information, and manage career plans.”

Career planning and management differs from the other foundation standards in that disciplines other than CTE rarely if ever teach this essential knowledge and skill base. To ensure thorough guidance, this framework addresses the unique Career Planning and Management standards in relative depth.

In all 15 industry sectors, CTE foundation standard 3.0 delineates the required knowledge and skills for “Career Planning and Management” in the following common standards:

•
3.1 Know the personal qualifications, interests, aptitudes, information, and skills necessary to succeed in a career.

•
3.2 Understand the scope of career opportunities and know the requirements for education, training, and licensure.

•
3.3 Develop a career plan that is designed to reflect career interests, pathways, and postsecondary options.

•
3.4. Understand the role and function of professional organizations, industry associations, and organized labor in a productive society.

•
3.5 Understand the past, present, and future trends that affect careers such as technological developments and societal trends, and the resulting need for lifelong learning.

•
3.6 Know important strategies for self-promotion in the hiring process, such as job applications, resume writing, interviewing skills, and preparation of a portfolio.

Meeting these rigorous standards requires a logical, comprehensive system of career awareness, exploration, and preparation that begins in middle school and continues through transition to work and/or postsecondary training or education.

Foundation standards 3.1 and 3.2. These standards call for an initial understanding of the range of career opportunities and the requirements for success in each. The activities most often included are interest inventories and aptitude testing, followed by student research into possible careers reflected in their interest and aptitude data. Student investigations generally include the personal qualifications, skills, education, training, and licensure necessary to succeed in various careers identified with their interests and aptitudes. Their findings then allow them to narrow and better define their interest.

Activities for Foundation standards 3.1 and 3.2. Schools use a broad spectrum of activities to address these standards, including: 


1.
Online and pencil/paper assessments of interest, aptitude, values, and attitude


2.
Classroom-based resources such as The Real Game California available from the California Career Resource Network at http://www.californiacareers.info

3.
Online, software, or workbook guided career exploration


4.
Classroom speakers, career fairs, “Power Lunches,” and informational interviews


5.
Films/videos such as those available online at http://www.cacareerzone.org

6.
Research using online resources or textbooks, trade books, and reference books


7.
Online, software, or physical games

Most of these activities are commonly used in career awareness/exploration. One of the less frequently used, informational interviews, is of particular interest because it involves active learning and makes the connection between career awareness and exploration and work-based learning. Informational interviewing or research interviewing is one of the best sources for gathering information about an industry and the careers within it. An informational interview is the opposite of a job interview: the student initiates the interchange by requesting the interview and the student asks the questions. The purpose is not to get a job, but to explore careers and clarify a career goal, discover employment opportunities that are not advertised, build confidence for later job interviews, and access the most up-to-date career information.

Teachers assigning informational interviewing usually require students to:


1.
Identify a target career or industry through assessment and awareness activities.


2.
Prepare for the interview by conducting appropriate research, developing potential questions, and conducting mock interviews in the classroom.


3.
Identify possible people to interview, beginning with personal networks and moving on to professional organizations, unions, employer organizations, and other sources.


4.
Contact the individual to be interviewed (securing his or her name from a phone call or Web site search) by letter first and then by phone to arrange the interview.


5.
Conduct the interview using appropriate protocol (dress, promptness, professional demeanor, referring to questions, taking notes as appropriate).


6.
Follow up by recording all the information gathered in a standard reporting format and sending a thank-you note to the interviewee. 

Interviewing is one of the English–language arts (grades nine and ten) standards (Listening/
Speaking 2.3) that is incorporated into many of the Sector 2.0 foundation standards. To help students prepare for success in this standard, teachers also sometimes provide some generic “starter questions” for the students to build on, such as: 


1.
On a typical day in this position, what do you do?


2.
What part of this job do you find most satisfying? Most challenging?


3.
How do you see jobs in this field changing in the future?


4.
If you could do things all over again, would you choose the same path for yourself? Why? What would you change?


5.
With the information you have about my education, skills, and experience, what other fields or jobs would you suggest I research further before I make a final decision?

Delivery methodologies. Middle and high schools have typically responded with a variety of delivery methods to address foundation standards 3.1 and 3.2. For an overview of the broad scope of careers, schools offer a range of delivery points:

1.
Career awareness courses. Many California high schools offer a one-semester career awareness course in the ninth or tenth grade that incorporates a variety of activities, resources, and materials. In some schools, teachers of the career awareness courses collaborate with English teachers so that career investigation results in a research or “I Search” paper that is graded and credited in English as well as the career awareness class. In most career awareness curricula, the school’s CTE pathways and courses are reviewed for all students. Many times, eleventh and twelfth grade students from the CTE programs will be invited to speak in the courses, demonstrating their products, answering student questions, and showing videos of their activities.


2.
Career awareness units in generic courses. Some schools offer a generic one semester course that addresses a potpourri of study skills, career awareness, and state requirements. These courses have titles such as “Ninth Grade Orientation,” “Life Skills,” or “Preparing for Success.” The career awareness unit in these courses usually provides access to the assessment tools mentioned above, allows for some initial investigation, and provides an overview of CTE pathways, programs offered at the school, and courses available. These course teachers can also work with the English Department to assign a collaborative research paper.


3.
Career awareness units in advisory programs. Advisory systems are a proven adjunct to high school counseling; see the discussion of advisory programs in Aiming High.
 Schools with advisory systems often include career awareness and exploration as a part of the program each year in grades nine through twelve. The advantage of this approach is that the students’ exploration matures as they do. Information and activities presented in this venue are usually similar to those in the semester career awareness course, though they may be delivered across both grades nine and ten. The amount of time spent on career awareness activities in advisory programs varies greatly depending on the advisory curriculum and the number of hours of advisory courses per week. Because the counseling department frequently creates the career awareness curriculum for advisory, it is essential for CTE instructors to work with the department to ensure that CTE pathways and courses are a part of the advisory curricular materials.


4.
Career awareness units in introductory CTE courses. CTE introductory courses, including those provided in middle school, almost always include career awareness regarding the industry and often provide information and exploration opportunities in related industries. Later, students can generalize the skills they learned while exploring the target sector to increase their awareness of other industries. Career awareness units in introductory CTE courses always include thorough exploration of CTE pathway options available at the high school level and their connection to postsecondary education and training.  


5.
Career centers. Many California high schools have a dedicated Career Center staffed through the district or the ROCP. How the centers are used varies widely; however, in some schools the Career Center delivers a career awareness curriculum, either in a unit or in a series of activities, during the school day or after school. For some, the completion of the units or activities is optional, while for others it is required. One advantage of using the Career Center as the delivery point is access to most of the school’s career awareness and exploration materials and resources. Another advantage may be that the school’s CTE programs can be prominently displayed with literature, pathway-created videos, samples of student project work, and similar enticing displays.


6.
Career days and fairs. The terms “career day,” “career fair,” and “job fair” are often used interchangeably to mean a time when students can visit booths sponsored by employers—public and private—to explore options and inquire about part-time, summer, or full-time post-graduation career opportunities. To maximize learning, most schools find that students must be prepared in advance, reviewing the list of employers who will be represented, determining which booths to visit, conducting some level of research on the companies and organizations, creating a sound bite self-introduction (30–90 seconds about knowledge, skills, abilities, and coursework completed), or developing a list of questions to ask. Students actively looking for a job should also have their resumes and portfolio, if appropriate. After the fair, students should be encouraged to write to at least one business to thank them for their participation. Career days are also an excellent opportunity to advertise CTE course options. Each district and ROCP program might have a separate booth with information, demonstrations, games, or use other methods to attract visiting students. 


7.
Career exploration units in CTE concentration or capstone courses. Most CTE concentration and capstone courses include an in-depth study of the industry and the pathway in terms of career opportunities at various levels of education and training. At this point, students are well into the career exploration process and are actively measuring themselves against the personal qualifications, skills, education, training, and licensure requirements for various occupations within the pathway. Through the concentration and capstone course work, students further define their focus within the pathway, consistently adjusting as they reflect on their experience. CTE teachers take an active role in helping students make these judgments. 


8.
Senior projects. In many high schools that require senior projects, the projects must in some way reflect the student’s current pathway choice. A person planning to enter nursing, for example, could investigate the role of nurses in responses to international disasters, learn and report on how to help elderly relatives at home remember to take their medications, or do a computer-generated model of nursing needs if California were subject to a terrorist Ebola attack. Because the purpose of senior projects is to stretch inquiry and presentation skills in these almost-adults, as well as expand their horizons, requiring that the project be related to a potential future career results in mastery of multiple standards.
Materials and resources. What materials and resources are chosen and how they are used in career awareness and exploration depends greatly on the venue for service delivery. For example, a full semester class of career awareness and exploration may have a specific textbook, whereas a Career Center-based program may use more online and hands-on activities. 

As noted in Chapter 3, the California Career Resource Network (http://www.californiacareers.info) develops, disseminates, and provides training in the use of career development resources. These resources include The California Career Planning Guide (CCPG), The California CareerZone, and The Real Game California. The CCPG is a student-oriented self-help guide for developing a career action plan. 

The California CareerZone, http://www.cacareerzone.com, is California’s first publicly supported career information delivery system. The Web-based CareerZone is available to students (and all other Californians) free of charge and provides the following: 

•
Self-assessment tools

•
Descriptions and essential information (e.g., skills, training required) on 900 nationally recognized occupations (O*NET), organized within California’s 15 career technical education industry sectors

•
Current and accurate California labor market information

•
More than 300 career videos 

•
Reality Check Budget Calculator for comparing real-life living expenses with the wages available in a chosen career.

The Real Game California™ is part of the internationally popular and effective The Real Game Series™. Through participating in role-simulations and using California economic and workforce data, students learn career self-management competencies (e.g., knowledge, skills, attitudes). The relevance of the “game” to their lives helps students focus more on their future and appreciate the importance of lifelong learning.

The Real Game California™ and The Real Game Series™ provide a cooperative, experiential, and safe means for students to:

•
Discover personal skills and talents

•
Reinforce a positive self-concept

•
Relate school experience to career choices and work roles

•
Explore the relationship between work and broader life roles

•
Be introduced to the concept of lifelong learning

All activities in The Real Game California™ have been aligned with:

•
California academic content standards

•
California career technical education standards

•
National career development guidelines (rev. 2004)

•
American School Counselor Association (ASCA) National Standards for Student Academic, Career, and Personal/Social Development 

•
Secretary’s Commission on Achieving Necessary Skills (SCANS) Employability Skills

•
Equipped-for-the-Future content standards for adult literacy and lifelong learning

Foundation standard 3.3. This standard requires students to develop “a career plan that is designed to reflect career interests, pathways, and postsecondary options.” Most guidance experts agree that every student should have an eight-year plan that facilitates their transition from middle school to high school, ensures that they will successfully complete four years of high school, and explores their post-graduation plans. These career plans include: 


1.
Appropriate choice of course work based on interests and goals


2.
Strategies for successful transitions between middle and high school


3.
Strategies for successful transitions between high school and postsecondary training, education, and/or employment


4.
Strategies for being successful at work

Career plans help individual students realize the benefits that come from planning and pursuing future goals, both long- and short-term. Schools use a variety of approaches to this task, such as: 


1.
Creating and updating the plan in the career awareness courses or units delivered through course work (stand-alone, generic, CTE), through the Career Center, or through Advisory


2.
Creating and updating the plan through individual counseling sessions

Often schools combine three plans—graduation, college, and career—so that students recognize the linkages and options available. These “success plans,” as they are sometimes termed, carry a record of career assessments (aptitude, attitude, interest), work-based learning, and short- and long-term career goals, as well as the record of high school courses completed and grades, progress on graduation requirements, STAR and CAHSEE test results, and other academic tests, such as EAP and SAT. With this information all in one plan, the counselor, advisor, or Career Center facilitator can help the student link academic and CTE course progress with postsecondary goals.

Career or success plans are most valuable when they are updated regularly. Students do this through annual meetings with a school counselor, advisor, or Career Center facilitator. In this meeting, the adult reviews the plan from the previous year, works with the student to update work-based experience and preparation, updates academic achievement and course completion, and helps the student re-examine and explore career interests. 

Updating the plan keeps the student mindful of career preparation while selecting high school courses for the next year. Many schools send the career/success plan home for parent signature, and in this way, the plan also serves to remind parents that career preparation is one of the purposes of the high school. Sometimes the updating of the plan calls for the student to do additional investigations, such as informational interviews, and family members may be able to assist the student in completing these assignments. 

Foundation standard 3.4 states that students must “Understand the role and function of professional organizations, industry associations, and organized labor in a productive society.” Schools choosing to address this standard through the twelfth grade economics course required for graduation will ensure that all students demonstrate mastery. The academic standard for Principles of Economics 12.4 states that “Students analyze the elements of the U.S. labor market in a global setting.” As part of that analysis, students must “Understand the operations of the labor market, including the circumstances surrounding the establishment of principal American labor unions, procedures that unions use to gain benefits for their members, the effects of unionization, the minimum wage, and unemployment insurance.” This requirement is broad enough to include the elements of foundation standard 3.4 and, because it is in a course required for graduation, calls for mastery by all students.

Most CTE concentration and capstone courses also deal with the roles and realities of professional organization, industry associations, and organized labor in the industry and pathway. CTE students often additionally acquire first-hand knowledge of professional organizations, industry associations, and organized labor through student organizations, such as HOSA and DECA, which may receive substantial support from employers, labor, and professional organizations, allowing students to become well acquainted with their role of these groups in the economics of the industry.

Foundation standard 3.5. This calls for students to “Understand the past, present, and future trends that affect careers, such as technological developments and societal trends, and the resulting need for lifelong learning.” Americans are witnessing vast changes in the very nature and concept of work through globalization, technology, and labor market shifts. The demand on workers to engage in many career and industry sector transitions throughout life—12 to 25 times according to several analysts
—means that students must master career self-management competencies they will use for a lifetime. Thus, the old concept of career exploration and guidance as a one-time event must be replaced by lifelong career self-management. And schools must help students master the requisite skills, knowledge, and attitudes.

The understanding called for in foundation standard 3.5 must be delivered in CTE coursework, especially in concentration and capstone courses. However, to reach all students, schools should seriously consider addressing this standard in social studies courses such as U.S. History and Economics. In these classes, students can learn about the changing economic forces that create the need for lifelong career self-management. The personal skills to accompany that knowledge are delivered through foundation standard 3.6.

Foundation standard 3.6. This standard requires that students “Know important strategies for self-promotion in the hiring process, such as job applications, résumé writing, interviewing skills, and preparation of a portfolio.” These key strategies for the future work force include career self-management skills as well as what have been historically called employability skills. Employability skills focus on the system of traditional paid employment and the needs of employers in that system. Career self-management skills serve the needs of the students themselves, equipping them with the skills to transition repeatedly between different types of work and learning in the new workforce. 

Many schools have programs for teaching employability skills. These are generally found in the following venues:


1.
Advisory. Typically, advisory is conducted by grade level, so that appropriate employability skill-building activities are included across grades nine through twelve. Employability skills such as practice interviewing, job application completion and development, and electronic or physical portfolio development are generally a part of the curriculum in grades eleven and twelve. The advantage of this approach is that all students have the opportunity to master these essential skills. To be successful in this approach, advisors should be supported in their teaching of these techniques through professional development.


2.
Senior Project. In schools that require a senior project related to a career pathway, many employability skills, especially interviewing, are taught as part of the senior project preparation. If this is the school’s primary venue for teaching employability skills, professional development can again be highly effective in helping teachers cover the skills comprehensively. 


3.
Internship and work experience. Internship and work experience programs almost always teach employability skills, as these are prerequisites for finding job leads and securing a position. Thus, if the school requires internships of all students, this is an effective delivery mode for the employability skills portion of foundation standard 3.6. If not, the school may use internship and work experience as the intensive point of delivery of these skills and provide more general training in another venue that reaches all students. The faculty member facilitating these activities usually has significant expertise in employability skills and may also be involved in staff development for other faculty members.


4.
Career centers. In some schools, the Career Center offers training in employability skills on a regular basis; attendance is voluntary. The advantage of this system is that it provides the skill instruction as almost “on-demand” learning. The disadvantage is that not all students avail themselves of these services and thus may leave high school without mastery of this standard.


5.
CTE concentration and capstone courses. In almost all CTE concentration and capstone courses, including cooperative education and community classrooms, employability skills are taught to mastery. In some settings, such as Career Academies, the skills may not be part of the CTE course curriculum exclusively; that is, they may be taught in several venues. The advantage of this approach is that a student may have multiple exposures to learning the skills at different levels of maturity and understanding, resulting in a deeper level of mastery than a “one-shot” approach can provide. The disadvantage is that students not enrolled in CTE miss this important instruction unless the school has another venue for its delivery. 

Recognition. The final element in a comprehensive and logical system of career exploration and preparation is a program of recognition. While most schools offer certificates of completion for various benchmarks in CTE, not all do so in a way that affirms CTE’s role in preparation for postsecondary training, education, and employment. Skills certification, internship completion, training-related job placement, industry certification, and articulation into advanced training are examples of accomplishments that warrant high-visibility public acknowledgment by the full school in such venues as student award nights, press releases, graduation programs, and presentations. This level of recognition underscores the importance of students’ career choice and career milestones at the high school level.
4.0 Technology

“Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments.”

While technology is used in most academic disciplines, it plays a unique role in the applied learning of CTE through the mandate that students master “the tools of the trade,” as used in the real world. For operations as diverse as blood pressure cuffs, GPS, computer software programming and digital lathes, technology permeates every pathway in every industry sector. Thus the three foundation standards in Technology that are common across sectors stress a much more in-depth relationship to technology than is found in most other courses:

•
4.1 Understand past, present, and future technological advances as they relate to a chosen pathway.

•
4.2 Understand the use of technological resources to gain access to, manipulate and produce information, products, and services.

•
4.3 Understand the influence of current and emerging technology on selected segments of the economy.

Foundation standard 4.1. This standard calls for students to understand the continuum of technological development in their chosen pathway. Understanding the development of tools in common use today imbues the student with not only a sense of the immense rate of technological change in the world of work but also an appreciation for the process of research and development in the pathway fields. Indeed, contemplating the “science fiction” of yesterday (e.g., moving sidewalks, incredibly fast trains, portable communication devices) allows students to assess projections of future technology applications with a sense of the possible.

Activities related to this standard are easily included in assignments with pathway content standards. For example, when introducing a new power tool in the Cabinetmaking and Wood Products pathway, the instructor could add the history of the tool development and perhaps even projections of future improvements to the normal list of safety, operations, and maintenance instruction. In fact, in Integrated Graphics Technology pathway courses in the Manufacturing and Product Development sector, some teachers have students “re-invent” earlier versions of the modern movie camera such as a zoetrope or phenakistiscope to grasp the fundamentals of movie camera theory.

Foundation standard 4.2. Nearly every career requires an understanding of how to use technology to access, manipulate, and/or produce information, products, and services. Consequently, this focus is a major one for CTE sectors. Included in this single foundation standard are the primary uses of technology in the world of work: accessing information, products, and services; manipulating or adjusting them to fit immediate needs; and producing new information, more effective products, and higher quality services. This focus also allows for a continuum of higher order thinking skills instruction in CTE content, such as:

1.
Mastering basic to sophisticated use as designed by the manufacturer


2.
Adjusting the use of the information/product/service to meet specific needs


3.
Creating information, products, and services to better meet existing needs or address developing needs

Activities to implement this standard at Level 1 (basic use as designed by the manufacturer) are inherent in every sector pathway. Instructors may step beyond simple mastery of the use of products in concentration or capstone level courses as they strive to move their students from the comfort zone of the predictable to the real world of constant change. One way used by some instructors is to reflect Level 2, the “adjust/modify” level, as an option in an assignment to earn the “advanced” level on the rubric. For example, students in the Accounting Services pathway might learn to use basic spreadsheet software to earn a “proficient” rating but could be called upon to adjust the standard templates to meet specified, unique needs to earn an “advanced” rating.

Foundation standard 4.3. Much of the manufacturing workforce in America was totally unprepared for the scope and rapidity with which technological advances and the globalization of the economy decimated middle-class, blue collar jobs. Standard 4.3 calls for CTE students not only to understand the influence of technological change on the pathway job market but also to grasp the potential impact of technological advance on existing and future products and services. For example, students may be asked not only to envision a world in which distance communication in sight, sound, and text is commonly conducted through a wrist watch but also to analyze the potential effects such a technological advance will make on computer, phone, watch, and television production; marketing; and sales/service; as well as the impact on business, recreation, education, and multiple other sectors.

Activities to implement this standard could stand alone; that is, require students to consider one element of technology commonly used in the pathway and research the impact of potential improvements or replacement products currently under discussion in the industry. Another option would be to frame the activity as an “advanced” level on a rubric measuring proficiency in basic use.    

5.0 Problem Solving and Critical Thinking

“Students understand how to create alternative solutions by using critical and creative thinking skills, such as logical reasoning, analytical thinking, and problem-solving techniques.”

Problem solving and critical thinking skills are required in every secondary school discipline, but perhaps only in CTE is the focus of the problem solving and critical thinking primarily on real-world applications. Developing critical thinking and problem-solving skills is essential for all students. However, the relationship between intelligence and critical thinking/problem solving is not linear; one doesn’t necessarily produce the other. Intelligence provides the raw materials for the critical thinking/problem-solving production process—and all students deserve the opportunity to apply their intelligence to these production skills.

The workplace no longer offers a hierarchy in which front-line workers complete mindless and repetitive tasks while their supervisors (or the supervisor’s supervisors) solve the problems. Employers expect high school graduates to have and apply these problem-solving skills appropriately and in a timely manner. Thus all sectors have included the following problem solving and critical thinking standards in their foundation standards:

•
5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related issues and tasks.

•
5.2 Understand the systematic problem solving models that incorporate input, process, outcome, and feedback components.

•
5.3 Use critical thinking skills to make informed decisions and solve problems.

Foundation standards 5.1 and 5.3: These two standards require students to apply an appropriate problem-solving and/or critical thinking strategy at the right time to generate appropriate decisions and/or solutions. Problem-solving models are addressed in Standard 5.2, but students must also understand, as well as practice, critical thinking. Understanding critical thinking is part of metacognition, or learning about learning, which strengthens intellectual capacity. 

As research has demonstrated and Marzano et al. have translated for mainstream educators, questioning techniques do make a significant difference in the level of critical thinking promoted in the classroom.
 In Critical Thinking: How to Prepare Students for a Rapidly Changing World, Richard Paul demonstrates the use of Socratic questioning techniques to build critical thinking skills.
 In Socratic questioning, one question’s response will lead to another type of question not pre-determined by the instructor. For example, a response to a question that calls for analysis—say, contrasting safety guarantees of two child different child car restraint systems—might be followed up with a question of clarification, such as “What do you think is the primary difference?” or a question that probes assumptions such as “What is Susan assuming in her response?” or a question that probes reasons/evidence such as “What other information do you need to make a decision?”

Teaching these standards in CTE courses involves three steps: 


1.
Raising student awareness about critical thinking—what it is and how it is done (the metacognition approach to the instruction)


2.
Having students practice critical thinking through strategies such as those discussed above


3.
Asking students to use critical thinking strategies and methodologies in applied decision-making lab situations

Foundation standard 5.2: This standard calls upon instructors to provide the same kind of metacognitive transparency for problem-solving approaches as outlined above for critical thinking. In fact, the standard actually requires that students learn and apply a problem-solving approach. 

There are many problem-solving approaches—some specifically designed for certain disciplines such as physics or math—but almost all incorporate the elements of input, process, outcome, and feedback components. For example, the “Big 6,” a commonly used problem-solving model, calls for students to: 

•
Define the problem and information needed, select the best information source, and locate the source and information: steps 1–3 or “input.”

•
Use the information: step 4 or “process.”

•
Synthesize the information: step 5 or “output.”

•
Evaluate the product: step 6 or “feedback.”
 

Another model, explained in depth at http://groups.physics.umn.edu/physed/Research/CRP/psintro.html, calls for students to


1.
Comprehend the problem (input).


2.
Represent the problem in formal terms (process).


3.
Plan a solution (process).


4.
Execute the plan (product).


5.
Interpret and evaluate the solution (feedback).
 

To help students master this standard, instructors need to consider the following steps: 

•
Choose a problem-solving approach and then teach students how to use it.

•
Assign written and lab exercises on problem solving that require use of the structured approach.

•
Call upon students to apply the approach in their performance tasks.

•
Assess the degree to which they understood and could apply the approach (as well as the results of the application).

•
Determine what needs to be re-taught or reinforced and adjust future instruction.

6.0 Health and Safety

“Students understand health and safety policies, procedures, regulations, and practices, including the use of equipment and handling of hazardous materials.”

Health and safety issues are clearly of primary concern to CTE teachers, as they are to employers. The Health and Safety foundation standards reflect that concern in two ways: (1) knowledge of the industry and public, formal policies/regulations; and (2) understanding of the less formal but equally important health and safety practices of the industry. These two levels are captured in the Health and Safety foundation standards common to all sectors:

•
6.1 Know policies, procedures, and regulations regarding health and safety in the workplace, including employers’ and employees’ responsibilities.

•
6.2 Understand critical elements of health and safety practices related to storing, cleaning, and maintaining tools, equipment, and supplies.

Both standards are very clear, and both have been a part of the CTE curriculum in most sectors for decades. As products, services, and circumstances change, CTE health/safety curriculum must also adapt to reflect these changes. For example, the rise of HIV infection created a whole new chapter in safety issues for the health, human services, and child care workforce. New products or innovations in old products require similar analysis for health and safety issues. And in the unpredictable real world, catastrophes such as pandemics, terrorism, or natural disasters are ever-present possibilities. CTE instructors will continue to monitor these changes and provide the necessary instruction to keep students healthy and safe in the classroom and in the workplace.

7.0 Responsibility and Flexibility

“Students know the behaviors associated with the demonstration of responsibility and flexibility in personal, workplace, and community settings.”

In CTE course work, more than in any other discipline, accepting responsibility, functioning in an accountable environment, and demonstrating flexibility represent essential knowledge and skills. These skills must be taught in every aspect of CTE to ensure that program graduates are both good employees and good citizens. 

This imperative is captured in the four common foundation standards for Responsibility and Flexibility:

•
7.1 Understand the qualities and behaviors that constitute a positive and professional work demeanor.

•
7.2 Understand the importance of accountability and responsibility in fulfilling personal, community, and workplace roles.

•
7.3 Understand the need to adapt to varied roles and responsibilities.

•
7.4 Understand that individual actions can affect the larger community.

Foundation standards 7.1, 7.2, and 7.4: These three standards all deal with responsibility, one of the most important employee qualities, as identified by the Secretary’s Commission on Necessary Skills (SCANS) and noted by research analyses of employer responses.
 This trait is also on practically every list of important concepts to be taught in character education. While pundits have speculated on why there is such an emphasis on this particular quality, the most straightforward reason may be the most accurate: it is, simply put, the characteristic they find most wanting in today’s youth.
 For some students, especially those given appropriate responsibility at home, taking responsibility for their actions at school, in the community, and in the workplace is a given. For others denied the opportunity of this learning at home, accepting responsibility and dealing with accountability may be extremely difficult.

CTE teachers are in a unique position to help students develop an appropriate sense of responsibility and accountability because industry standards and expectations often provide clear benchmarks as to what is—and is not—an acceptable product or service level. Holding students accountable to this tangible level of acceptability also helps them understand the importance of upholding their individual and group responsibility. 

Using standards-based performance task assignments and rubrics to assess learning and production underscores the student’s responsibility and accountability. The responsibility is clearly defined in the assignment and in the group role, if applicable. The accountability is delineated in the rubric. Using the terms “responsibility” and “accountability” in the assignment and rubric, as well as in classroom direct instruction and discussion, helps adolescents see the connection between expected performance/behavior and the accountability measures. Many of the rubrics used as examples in Part II reflect this approach.  

Foundation standard 7.3: This standard directly addresses the need for flexibility in the workplace, one of the most important job skills of the twenty-first century. The rate of change in the American economy and workplace today is dazzling; tomorrow it may well be overwhelming to all who are not sufficiently flexible.

CTE instructors must discuss this need for flexibility in every aspect of the curriculum. They may require that students demonstrate flexibility by asking them to assume different roles in a process or reflect on the performance task from a variety of perspectives, as exemplified in the Ford Partnership for Advanced Studies (Ford PAS) curriculum.
 CTE teachers may also evaluate students specifically on their capacity to be flexible as demonstrated by their ability to problem solve “in the moment” or make sound decisions in the midst of a task when conditions change.

8.0 Ethics and Legal Responsibilities

“Students understand professional, ethical, and legal behavior consistent with applicable laws, regulations, and organizational norms.”

Building on the theme of responsibility, Foundation Standard 8.0 requires that students understand ethical and legal actions in the workplace. More than any previous generation, students in California’s CTE programs today will function in a work world fraught by ethical conflicts and increasingly litigious approaches to problem solving. Ethical scandals are not new, but the gap between expected and actual ethical behavior in the public and private sectors may never have been greater than it is today. Twenty-first century work world requires that secondary students have a firm grounding in and understanding of major existing laws/regulations in their chosen pathway and the importance of integrity and ethical behavior in the workplace. 

This learning is captured in the three foundation standards in ethics and legal responsibility cited by every sector:   

•
8.1 Know the major local, district, state, and federal regulatory agencies and entities that affect the industry and how they enforce laws and regulations.

•
8.2 Understand the concept and application of ethical and legal behavior consistent with workplace standards.

•
8.3 Understand the role of personal integrity and ethical behavior in the workplace.

Foundation standard 8.1: This relatively straightforward standard focuses on public regulatory laws and agencies and is generally handled by a lesson or unit with direct instruction in the laws/regulations that affect the industry. When greater attention is appropriate, CTE teachers may delve into the history of the regulation/law, having students uncover what actions or issues caused the law or regulation to be imposed, and how the law/regulation has (or has not) generated the intended result.

Foundation standards 8.2 and 8.3: These standards focus on integrity and ethics as practiced by the individual in the workplace. While these are clearly discussions of “values,” very few guardians or community members would disagree with instruction in the importance of integrity and the need to demonstrate ethical behavior. 

How the CTE instructor actually teaches and assesses these standards will depend greatly on the course content. Some CTE courses absolutely require the discussion and demonstration of workplace ethics, such as courses targeted toward the legal profession in the Legal and Government Services pathway or courses in the Accounting Services pathway. But all courses require serious examination of ethics in the workplace. When employers report that their number one source of loss is not production problems, transportation issues, or retail pilferage, but employee theft,
 America as a nation has an ethical problem that must be addressed.

9.0 Leadership and Teamwork

“Students understand effective leadership styles, key concepts of group dynamics, team and individual decision making, the benefits of workforce diversity, and conflict resolution.”

The importance of leadership and teamwork in the modern workplace cannot be overstated. Estimates from employer data demonstrate that at least 80 percent of work done across industry sectors is accomplished in work groups or in direct relationship to team decisions or direction.

•
9.1 Understand the characteristics and benefits of teamwork, leadership, and citizenship in the school, community, and workplace settings.

•
9.2 Understand the ways in which preprofessional associations and competitive career development activities enhance academic skills, promote career choices, and contribute to employability.

•
9.3 Understand how to organize and structure work individually and in teams for effective performance and the attainment of goals.

•
9.4 Understand how to interact with others in ways that demonstrate respect for individual and cultural differences and for the attitudes and feelings of others.

•
9.5 Understand how to organize, conduct, lead, and participate in student-centered activities and events through student-based organizations.

Foundation standards 9.1, 9.3, and 9.4: The first standard focuses on developing student knowledge of the definitions of leadership, teamwork, and citizenship; developing student understanding of the importance of these skills; and helping students understand how these skills benefit the individual and the group in various settings: school, community, and workplace. The second two focus on the skills necessary to demonstrate leadership and teamwork, specifically how to structure individual work and teamwork to reach performance goals and how individuals in groups demonstrate respect for other members. 
Leadership is a dynamic and relational process. It is a quality and skill that can and should be taught in CTE classrooms. While there may be “born leaders,” there are many more youth who can learn leadership skills through study, diligent practice, feedback, and more practice. CTE instructors can teach and assess leadership skills by incorporating them into the performance task assignment and rubric assessments, as many examples in Part II demonstrate. Students in CTE courses have an exceptional opportunity to expand their understanding and skills in leadership as much of the classroom and lab study occurs in working groups.

Of course, along with leadership come responsibility and accountability, underscoring the same themes explored in Foundation Standards 7.0 and 8.0 and corroborating the essential nature of these qualities in the workplace. In fact, perhaps the most famous definition of leadership, that of President Harry S. Truman, focuses directly on these two characteristics: “The buck stops here!”

A second essential skill in the twenty-first century is effective teamwork. In the school setting, collaboration in cooperative learning groups allows students to produce a joint product for which they are commonly responsible. Teamwork projects should have clearly identified and separately evaluated responsibilities for each team member so that individual mastery of standards can be tracked, but these tasks also carry group accountability for the final product. Team members are assessed on the quality of the product and the quality of their contributions to the team effort, as well as the quality of the completion of their individually assigned tasks.

However, teams do not magically emerge when groups are formed. Indeed, the qualities of effective teams are often not found in groups unless the groups are explicitly trained in teamwork and assessed on their implementation. Key to the transformation to effective teams are the following steps which can form the basis for a teamwork rubric:

•
Establishing understandings, commitment, and clear roles. In a team, members understand that both personal and team goals are best accomplished with mutual support. Time is not wasted struggling over “turf” or attempting personal gain at the expense of others. The group identifies needed roles, and members volunteer for equal shares of the work. Members are committed to the common goals that they helped establish. 

•
Promoting creativity and universal contribution. In a team, members contribute to the group’s success by applying their unique talents, knowledge, and creativity to team objectives. They participate actively in decision making as well as fulfilling their part of the performance task.

•
Building trust. Team members are encouraged to openly express ideas, opinions, disagreements, and feelings. Questions are welcomed. Members practice open and honest communication. They make an effort to understand each other’s point of view. Expressions of opinion or disagreement are not considered divisive or non-supportive. 

•
Learning and practicing conflict resolution. In a team, members realize conflict is a normal aspect of human interaction, but they view such situations as an opportunity for new ideas and creativity. They work to resolve conflict quickly and constructively.

Structuring group and individual work to be accomplished in a given timeframe is another important aspect of the foundation standards. Instructors can scaffold the learning of these skills by beginning with highly structured approaches to group and individual work allocation and time management and easing students progressively into developing and managing their own task work plans. This approach calls for teachers to do the following successively over the course of the year:

•
Separate the whole job into discrete parts and assign due dates for each part. This is common practice in many classrooms.

•
Separate part of the job into discrete parts with due dates and require students to separate out the remainder of the task and assign due dates, providing suggestions for how they may approach the division of jobs and duties. Review their work plan against a rubric and help them adjust for improvement. 

•
Provide the whole task with suggestions of approaches students might use to divide the task into smaller jobs, assign those jobs to individuals or the whole group, and assign due dates. Review their work plan against the rubric and provide feedback.

•
Provide the whole task and require students to submit their work plan and timeline before starting on the project. Review the plan against the rubric.

Foundation standards 9.2 and 9.5: These two standards directly address pre-professional associations and student-based organizations such as Career Technical Student Organizations (CTSOs).

CTSOs are discussed at length in Chapter 1. CTE teachers who wish to initiate chapters of CTSOs at their school should contact the state or national organizations listed. Where a formal CTSO does not exist, CTE instructors can develop a student club with many of the features of the existing CTSO organizations. 

10.0 Technical Knowledge and Skills

“Students understand the essential knowledge and skills common to all pathways in the industry sector.”

This foundation standard allows the industry sector to describe the specific requirements for all pathways that have not been covered in the previous nine foundation standard areas. The requirements are unilaterally industry-specific and carry the expectation of being taught in every course. For example, in the Engineering and Design industry sector, Technical Knowledge and Skills standards 10.7 calls for students to “Understand the need and process to obtain and maintain industry-standard, technical certifications and affiliations with professional organizations, including the American Society for Engineering Education, the Accreditation Board for Engineering and Technology, and the American Society of Civil Engineers.”

11.0 Demonstration and Application

“Students demonstrate and apply the concepts contained in the foundation and pathway standards.”

This foundation standard exists in every industry sector to ensure that CTE courses are focused on applied learning and demonstrated skills in relation to the foundation and pathway standards. It carries the all-important message that CTE is about knowledge and skills—but knowledge and skills that must be mastered at the highest level of learning. This is expressed as “Adaptation” or Quadrant D on Willard Daggett’s “Rigor/Relevance Framework,” as shown in the following graphic.
 

Rigor/Relevance Framework
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Assimilation – C


Students extend and refine their acquired knowledge to be able to use that knowledge automatically and routinely to analyze and solve problems and create solutions.





Adaptation – D


Students have the competence to think in complex ways and to apply their knowledge and skills. Even when confronted with perplexing unknowns, students are able to use extensive knowledge and skill to create solutions and take action that further develops their skills and knowledge.





Acquisition – A


Students gather and store bits of knowledge and information. Students are primarily expected to remember or understand this knowledge.





Application – B


Students use acquired knowledge to solve problems, design solutions, and complete work. The highest level of application is to apply knowledge to new and unpredictable situations.





International Center for


Leadership in Education





1


Knowledge in one discipline





2


Apply knowledge in one discipline





3


Apply knowledge across disciplines  





5


Apply knowledge to real-world unpredictable situations  





Awareness	1





Comprehension  2





Application	3





Analysis	4





Synthesis	5





Evaluation	6





4


Apply knowledge to real-world predictable situations  








� California Department of Education, Aiming High. Sacramento: California Department of Education, 2001. 


� Phillip S. Jarvis, “From Vocational Decision Making to Career Building: Blueprint, Real Games, and School Counseling,” 2003. � HYPERLINK "http://www.osca.ca/pdf/Jarvisasca.pdf" ��http://www.osca.ca/pdf/Jarvisasca.pdf�. 


� Robert J. Marzano, Debra J. Pickering, Jane E. Pollock, Classroom Instruction that Works: Research-Based Strategies for Increasing Student Achievement. Alexandria, Va.: Association for Supervision and Curriculum Development, 2001. 


� Richard W. Paul, Critical Thinking: How to Prepare Students for a Rapidly Changing World. Dillon Beach, Ca: Foundation for Critical Thinking, 1995. 


� Mike Eisenberg, “A Big 6 Skills Overview”. November 19, 2001. http://www.big6.com/showarticle.php?id=16


� David DeMuth, “A Logical Problem Solving Strategy.” � HYPERLINK "http://groups.physics.umn.edu/physed/Research/CRP/psintro.html" ��http://groups.physics.umn.edu/physed/Research/CRP/psintro.html�. 


� The Secretary’s Commission on Achieving Necessary Skills, What Work Requires of Schools. Washington, D.C.: The U.S. Government Printing Office, June 1991. 


� Diane M. Wilber, Character Education. Aurora, Colo.: MCREL, 2000. 


� See <� HYPERLINK "http://www.fordpas.com" ��www.fordpas.com�


� David Snocken, “Out-Think Shrink,” December 7, 2004. � HYPERLINK "http://www.microsoft.com/industry/retail/businessvalue/RSshrinkarticle.mspx" ��http://www.microsoft.com/industry/retail/businessvalue/RSshrinkarticle.mspx�. 


� Edward E. Lawler, Susan Albers Mohrman, and Gerald Ledford, Creating High Performance Organizations: Practices and Results of Employee Involvement and TQM in Fortune 1000 Companies. San Francisco: Jossey-Bass, 1995. 


� Willard Daggett, “Rigor/Relevance Framework.” � HYPERLINK "http://www.daggett.com/rigor.html" ��http://www.daggett.com/rigor.html�.








