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The Career Technical Education (CTE) Model Curriculum Standards publication is organized for use
as a complete document or for access to individual industry sectors and pathways. The document
includes Standards for Career Ready Practice—which describe the knowledge and skills that students
need prior to entering a career technical education program—as part of the career technical educa-
tion sequence or as integrated elements of other course work in preparation for careers and college.

Each of the 15 industry sector sections includes a description, anchor standards, pathway standards,
and an academic alignment matrix. The standards can be adjusted to be part of the curriculum
(grades seven through twelve), provided through adult education, or included in community col-
lege programs. The document also lists the representatives who participated in each sector's content
development and the references that were consulted to revise the CTE standards.

Standards for Career Ready Practice

California's Standards for Career Ready Practice, which follow this overview, are based on the Career
Ready Practices of the Common Career Technical Core (CCTC), a state-led initiative sponsored by the
National Association of State Directors of Career Technical Education Consortium (NASDCTEc):

Career Ready Practices describe the career-ready skills that educators should seek
to develop in their students. These practices are not exclusive to a Career Pathway,
program of study, discipline or level of education. Career Ready Practices should
be taught and reinforced in all career exploration and preparation programs with
increasingly higher levels of complexity and expectation as a student advances
through a program of study. (NASDCTEc 2012, 2)

California's 12 Standards for Career Ready Practice align with the state's CTE anchor standards and
reflect the expectations from business and industry, labor and community organizations, and second-
ary and postsecondary education representatives from 42 participating states.

Anchor Standards

The 11 anchor standards build on the Standards for Career Ready Practice and are common across
the 15 industry sectors. Content for these standards was drawn from several documents: “Preparing
Students for the 21st Century Economy” (American Association of Colleges for Teacher Education
and the Partnership for 21st Century Skills 2010); How Should Colleges Prepare Students to Succeed
in Today's Global Economy? (Association of American Colleges and Universities and Peter D. Hart
Research Associates, Inc. 2006); "Importance of Skills and Knowledge for College and Career
Readiness,” from The MetLife Survey of the American Teacher: Preparing Students for College and
Careers (MetLife, Inc. 2011); and Are They Really Ready to Work? Employers’ Perspectives on the Basic
Knowledge and Applied Skills of New Entrants to the 21st Century U.S. Workforce (The Conference
Board et al. 2006).

Each anchor standard is followed by performance indicators using action verbs from the Beyond
Knowledge Construct, presented in a hierarchical progression of simple tasks to more complex tasks.
Performance indicators provide guidance for curriculum design and standards measurement.
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The industry-sector anchor standards have been customized with selected additions to better reflect
the needs and special conditions of each industry sector.

Anchor Standard 1 (Academics) guides users to sector-specific core academic standards related to
each industry sector, which are listed in the alignment matrix at the end of each sector section.
Anchor standards 2-10 are deliberately aligned with one of the Common Core English language arts
standards, using similar language demonstrating the natural connections between the two subjects.
Anchor Standard 11 (Demonstration and Application) highlights classroom, laboratory, and workplace
learning specific to the individual sector and pathways.

Pathway Standards

All 15 industry sectors contain multiple pathways. In order to be identified and listed for an industry
sector, each pathway had to meet the following criteria:

® unique to an industry sector

® has an occupational focus

® consistent in size and scope

® composed of similar functions

¢ inclusive of all aspects of the industry

¢ includes 8-12 pathway-specific standards

® demonstrates sequence potential

® reasonable and appropriate for high school

® |eads to high-skill, high-wage, or high-demand jobs

® sustainable and viable over the next 10 years

Academic Alignment Matrix

Each sector includes an academic alignment matrix that displays where a natural, obvious alignment
occurs. Compiled by five teams of academic content experts in collaboration with industry-sector
consultants, teachers, and other advisers, the alignment was selected if it was determined that the
pathway standard would enhance, reinforce, or provide an application for a specific academic subject
standard.

The alignment matrices include the subjects of Common Core English language arts and mathemat-
ics standards, history/social studies standards, and Next Generation Science Core Ideas. To assist
with further review and implementation, each academic alignment is notated with specific pathway
standards codes.
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Implementation

The Standards for Career Ready Practice can be integrated with a course or incorporated into several
courses over multiple school years (grades seven through twelve). The practices are expectations

for all students, whether they are enrolled in a CTE program or following a more generalized course
sequence. It is expected that all students who exit high school will be proficient in these practices.

The anchor standards are the basis for each of the pathways within each sector. These standards

are designed to assist with the development of course curricula and instructional lesson plans; they
describe what is to be taught and measured. In most cases, the teacher determines the sequence and
strategies to be used to meet the needs of the student population he or she is serving.

The performance indicators that follow each standard offer guidance for both course design and
student assessment. They are intended to guide course work as it is developed. The pathways organize
the standards with a career focus, but they are not designed to be offered as single courses. Rather,
the standards from each pathway are collected and organized into a sequence of learning. To meet
local demands of business and industry and particular student populations, standards can be collected
from more than one sector to create a course.

Using the academic alignment matrices as a resource, academic and CTE teachers can see where
enhancements and support for both sets of standards can be initiated. CTE teachers can quickly iden-
tify academic standards that have a substantial relationship to their instruction. Likewise, academic
teachers can specify individual academic standards and quickly identify related CTE standards, which
will assist them in incorporating application and technology in their curricula and lessons.

The CTE Model Curriculum Standards are intended to serve the entire education community—from
middle schools and high schools to postsecondary colleges and career training programs. A major aim
of these standards is to prepare students for postsecondary education and training and to help them
make a smooth transition into the workforce. In order for both the people and the economy of Cali-
fornia to prosper, it is essential for all students to emerge from schools ready to pursue their career
and college goals. Equipping all high school students with the knowledge and skills necessary to plan
and manage their education and careers throughout their lives will help to guarantee these important
outcomes. Strong CTE programs will continue to provide important educational opportunities to assist
students as they pursue their dreams and strive for economic prosperity. The CTE Model Curriculum
Standards are a resource for educators and the business world for ensuring high-quality CTE learning
experiences and improved student outcomes in the twenty-first-century economy.
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California Standards for Career
Ready Practice

Standards for Career Ready Practice describe the fundamental knowledge and skills that a career-
ready student needs in order to prepare for transition to postsecondary education, career training, or
the workforce. These standards are not exclusive to a career pathway, a CTE program of study, a par-
ticular discipline, or level of education. Standards for Career Ready Practice are taught and reinforced
in all career exploration and preparation programs with increasingly higher levels of complexity and
expectation as a student advances through a program of study. Standards for Career Ready Practice
are a valuable resource to CTE and academic teachers designing curricula and lessons in order to
teach and reinforce the career-ready aims of the CTE Model Curriculum Standards and the Common
Core State Standards.

1. Apply appropriate technical skills and academic knowledge.

Career-ready individuals readily access and use the knowledge and skills acquired through experience
and education. They make connections between abstract concepts with real-world applications and
recognize the value of academic preparation for solving problems, communicating with others, calcu-
lating measures, and other work-related practices.

2. Communicate clearly, effectively, and with reason.

Career-ready individuals communicate thoughts, ideas, and action plans with clarity, using written,
verbal, electronic, and/or visual methods. They are skilled at interacting with others, are active listen-
ers who speak clearly and with purpose, and are comfortable with the terminology common to the
workplace environment. Career-ready individuals consider the audience for their communication and
prepare accordingly to ensure the desired outcome.

3. Develop an education and career plan aligned with personal goals.

Career-ready individuals take personal ownership of their own educational and career goals and man-
age their individual plan to attain these goals. They recognize the value of each step in the educa-
tional and experiential process and understand that nearly all career paths require ongoing education
and experience to adapt to practices, procedures, and expectations of an ever-changing work envi-
ronment. They seek counselors, mentors, and other experts to assist in the planning and execution of
education and career plans.

4. Apply technology to enhance productivity.

Career-ready individuals find and maximize the productive value of existing and new technology to
accomplish workplace tasks and solve workplace problems. They are flexible and adaptive in acquir-
ing and using new technology. They understand the inherent risks—personal and organizational—of
technology applications, and they take actions to prevent or mitigate these risks.
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5. Utilize critical thinking to make sense of problems and persevere in solving
them.

Career-ready individuals recognize problems in the workplace, understand the nature of the problems,
and devise effective plans to solve the problems. They thoughtfully investigate the root cause of a
problem prior to introducing solutions. They carefully consider options to solve the problem and, once
agreed upon, follow through to ensure the problem is resolved.

6. Practice personal health and understand financial literacy.

Career-ready individuals understand the relationship between personal health and workplace perfor-
mance. They contribute to their personal well-being through a healthy diet, reqular exercise, and men-
tal health activities. Career-ready individuals also understand that financial literacy leads to a secure
future that enables career success.

7. Act as a responsible citizen in the workplace and the community.

Career-ready individuals understand the obligations and responsibilities of being a member of a com-
munity and demonstrate this understanding every day through their interactions with others. They are
aware of the impacts of their decisions on others and the environment around them and think about
the short-term and long-term consequences of their actions. They are reliable and consistent in going
beyond minimum expectations and in participating in activities that serve the greater good.

8. Model integrity, ethical leadership, and effective management.

Career-ready individuals consistently act in ways that align with personal and community-held ideals
and principles. They employ ethical behaviors and actions that positively influence others. They have

a clear understanding of integrity and act on this understanding in every decision. They use a variety
of means to positively impact the direction and actions of a team or organization, and they recognize
the short-term and long-term effects that management's actions and attitudes can have on produc-
tivity, morale, and organizational culture.

9. Work productively in teams while integrating cultural and global competence.
Career-ready individuals positively contribute to every team as both team leaders and team members.
They apply an awareness of cultural differences to avoid barriers to productive and positive interac-
tion. They interact effectively and sensitively with all members of the team and find ways to increase
the engagement and contribution of other members.

10. Demonstrate creativity and innovation.

Career-ready individuals recommend ideas that solve problems in new and different ways and con-
tribute to the improvement of the organization. They consider unconventional ideas and suggestions
by others as solutions to issues, tasks, or problems. They discern which ideas and suggestions may
have the greatest value. They seek new methods, practices, and ideas from a variety of sources and
apply those ideas to their own workplace practices.
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11. Employ valid and reliable research strategies.

Career-ready individuals employ research practices to plan and carry out investigations, create solu-
tions, and keep abreast of the most current findings related to workplace environments and practices.
They use a reliable research process to search for new information and confirm the validity of sources
when considering the use and adoption of external information or practices.

12. Understand the environmental, social, and economic impacts of decisions.
Career-ready individuals understand the interrelated nature of their actions and regularly make deci-
sions that positively impact other people, organizations, the workplace, and the environment. They
are aware of and utilize new technologies, understandings, procedures, and materials and adhere to
requlations affecting the nature of their work. They are cognizant of impacts on the social condition,
environment, workplace, and profitability of the organization.

Note: As stated previously, California's Standards for Career Ready Practice are based on the CCTC Career Ready
Practices posted at https://careertech.org/ (accessed June 8, 2016).
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Manufacturing and Product Development

Sector Description

The Manufacturing and Product Development sector provides a foundation
for secondary students in California in manufacturing processes and systems,
including graphic design production, machine tooling and forming, welding and
materials joining, and product innovation and design. Students engage in an
instructional program that integrates academic and technical preparation and
focuses on career awareness, career exploration, and skill preparation in four
pathways. The pathways emphasize real-world, occupationally relevant
experiences of significant scope and depth in manufacturing. The knowledge
and skills are acquired within a sequential, standards-based pathway program
that integrates hands-on, project-based, and work-based instruction.
Standards in this sector are designed to prepare students for entry to a career,

postsecondary education, or advanced technical training.
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Manufacturing and Product Development

Knowledge and Performance Anchor Standards

1.0 Academics

Analyze and apply appropriate academic standards required for successful industry sector pathway
completion leading to postsecondary education and employment. Refer to the Manufacturing and
Product Development academic alignment matrix for identification of standards.

2.0 Communications

Acquire and accurately use Manufacturing and Product Design sector terminology and protocols at
the career and college readiness level for communicating effectively in oral, written, and multimedia
formats. (Direct alignment with LS 9-10, 11-12.6)

2.1 Recognize the elements of communication using a sender-receiver model.
2.2 ldentify barriers to accurate and appropriate communication.
2.3 Interpret verbal and nonverbal communications and respond appropriately.

2.4 Demonstrate elements of written and electronic communication such as accurate spelling,
grammar, and format.

2.5 Communicate information and ideas effectively to multiple audiences using a variety of media
and formats.

2.6 Advocate and practice safe, legal, and responsible use of digital media information and
communications technologies.

3.0 Career Planning and Management

Integrate multiple sources of career information from diverse formats to make informed career
decisions, solve problems, and manage personal career plans. (Direct alignment with SLS 11-12.2)

3.1 |dentify personal interests, aptitudes, information, and skills necessary for informed career
decision making.

3.2 Evaluate personal character traits such as trust, respect, and responsibility and understand
the impact they can have on career success.

3.3 Explore how information and communication technologies are used in career planning and
decision making.

3.4  Research the scope of career opportunities available and the requirements for education,
training, certification, and licensure.

3.5 Integrate changing employment trends, societal needs, and economic conditions into career
planning.

3.6 Recognize the role and function of professional organizations, industry associations, and
organized labor in a productive society.

3.7 Recognize the importance of small business in the California and global economies.

3.8 Understand how digital media are used by potential employers and postsecondary agencies
to evaluate candidates.

3.9 Develop a career plan that reflects career interests, pathways, and postsecondary options.
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4.0 Technology

Use existing and emerging technology, to investigate, research, and produce products and services,
including new information, as required in the Manufacturing and Product Design sector workplace
environment. (Direct alignment with WS 11-12.6)

4.1  Use electronic reference materials to gather information and produce products and services.

4.2  Employ Web-based communications responsibly and effectively to explore complex systems
and issues.

4.3  Use information and communication technologies to synthesize, summarize, compare, and
contrast information from multiple sources.

4.4  Discern the quality and value of information collected using digital technologies, and
recognize bias and intent of the associated sources.

45 Research past, present, and projected technological advances as they impact a particular
pathway.

4.6  Assess the value of various information and communication technologies to interact with
constituent populations as part of a search of the current literature or in relation to the
information task.

5.0 Problem Solving and Critical Thinking

Conduct short, as well as more sustained, research to create alternative solutions to answer

a question or solve a problem unique to the Manufacturing and Product Design sector using critical
and creative thinking, logical reasoning, analysis, inquiry, and problem-solving techniques. (Direct
alignment with WS 11-12.7)

5.1  ldentify and ask significant questions that clarify various points of view to solve problems.

5.2 Solve predictable and unpredictable work-related problems using various types of reasoning
(inductive, deductive) as appropriate.

5.3 Use systems thinking to analyze how various components interact with each other to produce
outcomes in a complex work environment.

5.4 Interpret information and draw conclusions, based on the best analysis, to make informed
decisions.

6.0 Health and Safety

Demonstrate health and safety procedures, requlations, and personal health practices and determine
the meaning of symbols, key terms, and domain-specific words and phrases as related to the
Manufacturing and Product Design sector workplace environment. (Direct alignment with RSTS 9-10,
11-12.4)

6.1 Locate, and adhere to, Material Safety Data Sheet (MSDS) instructions.

6.2 Interpret policies, procedures, and requlations for the workplace environment, including
employer and employee responsibilities.

6.3  Use health and safety practices for storing, cleaning, and maintaining tools, equipment, and
supplies.
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Set up a work area, or shop, to avoid potential health concerns and safety hazards including
but not limited to ergonomics, electrical (shock), wires (tripping), fumes (lung health), noise
(hearing loss), fire (burns), and so forth, incorporating ergonomics.

6.5 Practice personal safety when lifting, bending, or moving equipment and supplies.

6.6  Demonstrate how to prevent and respond to work-related accidents or injuries and
emergencies.

6.7 Maintain a safe and healthful working environment.
6.8 Be informed of laws/acts pertaining to the Occupational Safety and Health Administration
(OSHA).

7.0 Responsibility and Flexibility

Initiate, and participate in, a range of collaborations demonstrating behaviors that reflect personal
and professional responsibility, flexibility, and respect in the Manufacturing and Product Design
sector workplace environment and community settings. (Direct alignment with SLS 9-10, 11-12.1)

7.1 Recognize how financial management impacts the economy, workforce, and community.

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

7.3 Understand the need to adapt to changing and varied roles and responsibilities.
7.4 Practice time management and efficiency to fulfill responsibilities.

7.5  Apply high-quality techniques to product or presentation design and development.
7.6 Demonstrate knowledge and practice of responsible financial management.

7.7 Demonstrate the qualities and behaviors that constitute a positive and professional work
demeanor, including appropriate attire for the profession.

7.8  Explore issues of global significance and document the impact on the Manufacturing and
Product Design sector.

8.0 Ethics and Legal Responsibilities

Practice professional, ethical, and legal behavior, responding thoughtfully to diverse perspectives and
resolving contradictions when possible, consistent with applicable laws, regulations, and organiza-
tional norms. (Direct alignment with SLS 11-12.1d)

8.1  Access, analyze, and implement quality assurance standards of practice.

8.2 Identify local, district, state, and federal regulatory agencies, entities, laws, and regulations
related to the Manufacturing and Product Development industry sector.

8.3  Demonstrate ethical and legal practices consistent with Manufacturing and Product Design
sector workplace standards.

8.4  Explain the importance of personal integrity, confidentiality, and ethical behavior in the
workplace.
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8.5  Analyze organizational culture and practices within the workplace environment.

8.6 Adhere to copyright and intellectual property laws and regulations, and use and appropriately
cite proprietary information.

8.7  Conform to rules and regulations regarding sharing of confidential information, as determined
by Manufacturing and Product Design sector laws and practices.

9.0 Leadership and Teamwork

Work with peers to promote divergent and creative perspectives, effective leadership, group dynamics,
team and individual decision making, benefits of workforce diversity, and conflict resolution as prac-
ticed in the SkillsUSA career technical student organizations. (Direct alignment with SLS 11-12.1b)

9.1  Define leadership and identify the responsibilities, competencies, and behaviors of successful
leaders.

9.2 Identify the characteristics of successful teams, including leadership, cooperation, collabora-
tion, and effective decision-making skills as applied in groups, teams, and career technical
student organization activities.

9.3  Understand the characteristics and benefits of teamwork, leadership, and citizenship in the
school, community, and workplace setting.

9.4  Explain how professional associations and organizations and associated leadership development
and competitive career development activities enhance academic preparation, promote career
choices, and contribute to employment opportunities.

9.5 Understand that the modern world is an international community and requires an expanded
global view.

9.6  Respect individual and cultural differences and recognize the importance of diversity in the
workplace.

9.7 Participate in interactive teamwork to solve real Manufacturing and Product Design sector
issues and problems.

10.0 Technical Knowledge and Skills

Apply essential technical knowledge and skills common to all pathways in the Manufacturing and
Product Design sector, following procedures when carrying out experiments or performing technical
tasks. (Direct alignment with WS 11-12.6)

10.1 Interpret and explain terminology and practices specific to the Manufacturing and Product
Design sector.

10.2  Comply with the rules, requlations, and expectations of all aspects of the Manufacturing and
Product Design sector.

10.3 Construct projects and products specific to the Manufacturing and Product Design sector
requirements and expectations.

10.4 Collaborate with industry experts for specific technical knowledge and skills.
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11.0 Demonstration and Application

Demonstrate and apply the knowledge and skills contained in the Manufacturing and Product Design
anchor standards, pathway standards, and performance indicators in classroom, laboratory, and
workplace settings, and through the SkillsUSA career technical student organizations.

11.1  Utilize work-based/workplace learning experiences to demonstrate and expand upon knowledge
and skills gained during classroom instruction and laboratory practices specific to the
Manufacturing and Product Design sector program of study.

11.2  Demonstrate proficiency in a career technical pathway that leads to certification, licensure,
and/or continued learning at the postsecondary level.

11.3  Demonstrate entrepreneurship skills and knowledge of self-employment options and
innovative ventures.

11.4  Employ entrepreneurial practices and behaviors appropriate to Manufacturing and Product
Design sector opportunities.

11.5  Create a portfolio, or similar collection of work, that offers evidence through assessment and
evaluation of skills and knowledge competency as contained in the anchor standards, pathway
standards, and performance indicators.
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Manufacturing and Product Development

Pathway Standards

A. Graphic Production Technologies Pathway

The Graphic Production Technologies pathway provides students with an understanding of printing
and manufacturing processes and systems common to careers in the graphic arts and printing
technology industries. Representative topics include the principles of design composition, graphic
design and layout, typography, image generation and file preparation, photography, digital imaging,
prepress preparation, printing and screen printing technologies, binding and finishing processes,
multimedia blending, business and entrepreneurship principles, prototype product design, computer-
aided design, and computer-aided manufacturing.

Sample occupations associated with this pathway:

Animator; Computer-Designed Parts
Commercial Photographer
Digital/Graphic Artist; CAD/CAM Apprentice
{2} Printing Press Operator
~{2} Production Assistant

A1.0 Apply the basic graphic design principles to achieve effective visual communication.
A11 Identify the relationships between space, color, image, and content.

A1.2 Demonstrate the graphic design principles and the utilization of the grid system in
applying those principles.

A1.3 Create a basic layout applying images, text, and typography.
A1.4 Create and choose font styles.

A2.0 Demonstrate an understanding of the psychology of color and color theory as it relates to
visual communication.

A2.1  Understand the science of color spectrum and other aspects of color as it relates to
hue, value, and chroma.

A2.2 Explain the differences between methods used to describe color, including cyan,
magenta, yellow, black (CMYK) and red, green, blue (RGB).

A2.3 Produce a printed product in monotone and in multicolor.
A3.0 Apply graphic design software and desktop publishing as a means of creating effective
communication.

A3.1 Differentiate between and operate Macintosh (Mac) and personal computer (PC)
platforms for development.

A3.2 Apply desktop publishing and electronic imaging software principles and processes
used to prepare graphic design products.

A3.3 Demonstrate how to produce single and multicolor images and know how to apply
them across various types of printed products.
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A4.0

A5.0

A6.0

A7.0

A8.0

A9.0

A3.4 Create a visually effective layout that communicates an intention using graphic
software that integrates graphics, text, photographic imagery, and color.

A3.5 Produce a printed product that demonstrates the application of graphic design
principles and color theory using desktop publishing and electronic imaging software.
Demonstrate technical illustration and vector drawing skills.
A4.1 Create technical illustration and vector drawings.
A4.2 Convert and edit formats including encapsulated postscript (eps), drawing (dwg),
and portable document file (pdf).
Adhere to the prepress process and procedures required to reproduce single-color and
multicolor printing.

A5.1  Gain proficiency in applying the principles and processes used to prepare design work
for the prepress phase of graphic design.

A5.2 Explain the differences in prepress for different output printing methods.

A5.3 Produce a printed product with the use of desktop publishing and electronic imaging
software starting with the prepress phase through to reproduction.

Apply the processes and procedures involved in producing image files for the reproduction of

single-color and multicolor products.

A6.1 Identify the variables that affect the image transfer process for reproduction.

A6.2 Employ the process for creating image files that are appropriate for graphic design
reproduction and specified printing requirements.

Develop a proficiency in applying the processes and procedures required for the reproduction

of printed products and the image transfer process.

A7.1  Explain how various processes may be used to produce multiple-imaged copies.

A7.2 ldentify the variables that affect the image transfer process.

A7.3 Produce a single-color and multicolor quality project applying the procedures and
image transfer processes with a minimum of waste.

Understand various binding and finishing processes.

A8.1 lIdentify the variations, characteristics, and functions of binding and finishing
operations in the production of printed products.

A8.2 Produce a bound and finished product such as a notepad, brochure, or booklet.

Demonstrate an understanding of the screen printing process.
A9.1 Identify the various applications of screen printing and the outcomes it produces.

A9.2 Identify materials and operations used in the screen printing process.
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A9.3 Identify the variables that affect the image and results of the screening process.
A9.4 Produce a screen printed product on various substrates using appropriate inks and
procedures.
A10.0 Understand the analog and digital photographic applications.

A10.1 Employ various photographic technology, processes, and materials used in graphic
design.

A10.2 Identify the visual characteristics and differences between analog and digital outputs.
A10.3 Apply the principles of composition and lighting used in photography.
A10.4 Produce black-and-white and color images under natural and studio lighting
conditions in both analog and digital output.
A11.0 Apply various animation and motion graphic software to create dynamic visual communication
outcomes.

A11.1 Explore and apply animated effects to the elements of design, which include text,
color, and imagery.

A11.2 Produce a visually dynamic communication project that applies animated effects to
various elements of the design.
A12.0 Demonstrate a proficiency in digital video production and the postproduction process.

A12.1 Identify the functions involved in the preproduction, production, and postproduction
phases of video production.

A12.2 Apply digital video technology processes and procedures used in producing a
multimedia project.

A12.3 Produce a digital media project from a storyboard utilizing current production and
postproduction technologies.
A13.0 Understand and apply integrated graphic multimedia technologies, combining graphics,
photographic imagery, motion graphics and animation, video, and special effects.

A13.1 Apply design strategies in selecting graphic multimedia technologies to produce
dynamic effective visual communication.

A13.2 Practice the steps in producing an integrated graphic multimedia project designed to
inform, teach, or sell.

A13.3 Produce an integrated graphic multimedia project.
A14.0 Identify the different industries that utilize graphic design and identify other potential
business opportunities for graphic design applications.

A14.1 Apply research methodologies and business and entrepreneurial principals to identify
potential business opportunities to apply graphic and multimedia design.

Manufacturing and Product Development | MPD




Manufacturing and Product Development

Pathway Standards

B. Machining and Forming Technologies Pathway

The Machine and Forming Technologies pathway provides students with an understanding of
manufacturing processes and systems common to careers in machine tool and materials forming
industries. Representative topics include trade vocabulary; shop math; basic material identification;
proper use of hand and machine tools; reading precision measuring tools within .001" and the
interpretation of machined and formed-part prints; the cutting, shaping, fastening, and finishing of
machined parts; fixtures: forging, molding (casting), cold forming, and shearing processes.

Sample occupations associated with this pathway:

CAD/CAM Specialist

e CNC Machinist

Manufacturing Engineer

a’ﬁ Materials/Supply Management Specialist
2} Quality Assurance Technician

B1.0 Validate that a provided part meets specifications from its engineering drawing by comparing
specifications (geometric dimensioning and tolerancing) and by demonstrating proper technique
using appropriate precision measuring tools.

B1.1 Identify and describe how the isometric and the orthographic views and the tolerance,
scale, and material from an engineering drawing are used with an actual part.

B1.2 Demonstrate the correct use of precision measuring tools such as vernier and dial
calipers, height gages, and micrometers utilizing both English and Metric systems.

B1.3 Demonstrate the correct use of a gage block (set) to check a part or to calibrate the
accuracy of other precision measuring tools.

B1.4 Explain calibration, tolerancing, and conditions that cause parts to fall out of tolerance.

B2.0 Describe and layout a project according to specifications or engineering drawings. Demonstrate
proper technique with layout tools and work-holding devices such as three- and four-jaw
chucks, collet chucks, angle plates, sine bars, parallels, and v-blocks to machine a real part.

B2.1 Describe and then contrast when to use work-holding fixtures, such as v-block, angle
plate, toe clamp, vises, chucks, or custom fixtures.

B2.2 Describe and demonstrate how to indicate a vice on a milling machine to “square up" a
block on a mill using a micrometer and a precision square measure to confirm that the
block is square.

B2.3 Use a dividing head or turn table to demonstrate the proper procedure for indexing a
part requiring flats, hex, or equally spaced geometry per print specifications.

B2.4 Use a surface plate, surface gage, height gage, prick and center punches, scriber, layout
dye, and other appropriate tools to locate hole centers, radii, and locations matching
the specifications provided.
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B2.5 Describe and demonstrate the engine lathe by grinding a high speed tool bit focusing
on the tool cutting geometry and tip radius, speeds and feeds for the materials being
cut and using their tool bit and precision measuring tool, machine a part within
specifications.

B3.0 Research and compare the properties of two metals using two different material specifica-
tions and a process specification.

B3.1 Classify the difference between ferrous and nonferrous metals and contrast low-,
medium-, and high-carbon steels by their common uses in industry.

B3.2 Describe both the alloys from their classification systems utilizing Unified Numbering
System (UNS) or American Iron and Steel Institute-Society of Automotive Engineers
(AISI-SAE) and explain how characteristics such as the Rockwell Hardness Test affect
machining operations.

B3.3 Demonstrate how to calculate, then revise the calculations, for spindle speed and feed
rate, for both alloy examples, for either a vertical mill or a lathe.

B4.0 Demonstrate a cutoff saw operation(s) to produce a length of bar stock to specification.

B4.1 Using a length of bar stock and a process specification or drawing, cut a length of bar
stock matching the cut list and demonstrate no sharp edges.

B4.2 Cut one steel bar and one aluminum plate determining the correct or optimal blade
material (carbon steel, high speed, or bimetal), the proper sawtooth set to use for
each, and explain why.

B5.0 Demonstrate bending, shaping, other metal forming, and fabrication techniques, including
processes such as basic hand filing, knurling on a lathe, forging metal shapes or objects,
green sand casting, sheet metal machines, spot welding equipment or rivets, cold form
bending with cold forming machinery or homemade devices, and shapes (tooling) to achieve
a specific design specification.

B5.1 Discuss and demonstrate the wide variety of metal cutting hand files: materials, sizes,
shapes, cuts, and tooth configurations.

B5.2 Describe and demonstrate the care and use of the common file which can be used
to form radii on a variety of commercially available metals or those that have been
casted or forged.

B5.3 Describe and demonstrate cold forming (i.e. knurling on a lathe).

B5.4 Describe and demonstrate the safe use of the open forge, anvil, and tooling to custom
shape hot metal.

B5.5 Describe and demonstrate the process of making a pattern, mulling and chemistry of
the green sand, the use of parting powder, and ramming the casting flasks.

B5.6 Describe and demonstrate the safety procedures of heating and pouring the metal
(aluminum, brass, or bronze) from a crucible furnace.
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B5.7 Produce a cast part and finish to specifications.

B5.8 Describe and demonstrate the safe use of sheet metal shears, box and pan breaks, bar
folders, spot welders, and riveting tools.

B5.9 Complete a layout project using a detailed set of sequential instructions to manufacture
the project to plan specifications.
B6.0 Identify and select the right grinding wheel; perform wheel dressing; and grind the provided
part/material to the size and surface finish specifications provided.
B6.1 Set up and safely operate pedestal and surface grinders.

B6.2 Recommend a choice of grinding wheels for a variety of conditions determining which
ones are serviceable for use and selecting the right size, mounting, and dressing for
grinding.

B6.3 Complete a part in semi-finished (oversize) state; square-up and finish the block to the
tolerance for size, surface finish, and squareness specified by the plan or drawing.

B7.0 Perform a series of routine boring operations from a set of specifications or a drawing and
explain the selection of proper tools (drill, reamer, countersink, spot facer, counter bore, tap,
and center drill) for each step of the process.

B7.1  Set up and safely operate a drill press.
B7.2 Square-up and lay out a block according to provided drawing and/or specifications.
B7.3  Drill, tap, or ream holes according to specifications.

B7.4 Research the proper material machinability and tooling recommendations from trade
resources such as ‘Machinery's Handbook'; choose the correct tool and holder; and
calculate the spindle rpm and the feed rate for holes.

B7.5 Perform secondary operations on each hole to specification including: reaming,
countersinking, counter boring, tapping, and deburring.

B7.6 Use a pin gage or thread gage to validate each hole or that a tapped thread meets
specifications.

B8.0 Describe and demonstrate the machining of an external and internal taper, knurled part, and
threaded and bored part on an engine lathe to plan specification or drawing to produce a part
and measure each end diameter within tolerance.

B8.1 Demonstrate proper cutting tool selection and speeds for an engine lathe.
B8.2 Set up and safely operate an engine lathe taper attachment or turning center.
B8.3 Produce a shoulder-bushing to the specification of the drawing provided.

B9.0 Produce parts to specification using a boring head or angular cutting with a sine bar, a
keyway, and pockets with a typical vertical mill.

B9.1 Set up and safely operate a vertical milling machine.
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B9.2 Demonstrate proper cutting tool selection and speeds and demonstrate an efficient
setup to minimize work-holding setups.

B9.3 Produce a part with keyway to specification demonstrating proper end mill selection,
proper tool-path, and proper speeds.

B9.4 Mill an angular surface on a square block using a vice, sine bar, and gage blocks;
measure angle to ensure it meets the specification.

B10.0 Produce parts to specifications or drawings provided on a computer numerical controlled
(CNC) mill or lathe. Demonstrate common functions or controls through manual input and
through programmed (stored) input. Introduce basic G and M Code Programming focusing on
the use of the Cartesian coordinate system and machine axis.

B10.1 Discuss and demonstrate the setup and safe operation of a CNC turning or milling
center: the setup of tools in tool holders; referencing the vice or chuck to the
machine's control; and referencing the cutting tool to the machine's control.

B10.2 Demonstrate control panel commands to perform basic milling or turning commands
for motion of the tool path along the coordinate axis.

B10.3 Convert a provided three-dimensional (3-D) or computer-aided design (CAD) data set
to a set of machine instructions (G code) and then run the program producing the part
to specifications provided.

B10.4 Demonstrate a tooling change and tool selection to complete a multistep process on a
CNC milling or turning center.

B10.5 Produce a part with tight-radius pocket features by demonstrating proper cutting tool
selection, proper tool-path, and proper speeds on a CNC milling machine.
B11.0 Understand and defend the purposes and processes of inspection and quality control in
machining and forming processes.
B11.1 Identify and explain machining and forming imperfections and their causes.
B11.2 Identify and explain destructive and nondestructive examination practices.

B11.3 Describe the reasons for inspection and quality control in the manufacturing of
machined and formed parts.

B11.4 Analyze and identify the steps to check for distortion, misalignment, and poor fit
before and after and machining or forming a part.

B11.5 Perform continuous online quality control inspections of machined and formed parts.

B11.6 Evaluate and know how to troubleshoot performance problems of machined and
formed parts.
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Manufacturing and Product Development

Pathway Standards

C. Welding and Materials Joining Pathway

The Welding and Materials Joining pathway provides students with an understanding of manufacturing
processes and systems common to careers in welding and related industries. The following pathway

standards are based on, but not limited to, well established American Welding Society (AWS) EG2.0

Guidelines for the Entry Level Welder. Representative topics include the interpretation and layout of

welded and assembled-part prints, cutting, mechanical bonding, joining, cohesive bonding, adhesive

bonding, and mechanical fastening.

Sample occupations associated with this pathway:

a’ﬁ Metal Fabricator
Sales
Welders, Cutters, and Fitters

(ks Welding Inspector
Welding Engineer

C1.0 Interpret and demonstrate the planning and layout operations used in the welding processes.

C1.1  Use current information technology ideation and design process systems in the
manufacturing of welded parts and products.

C1.2 Interpret scaled welding blueprints; gather design and materials information; perform
calculations; and use the detail to plan, lay out, and produce parts or finished products.

C1.3 Analyze welding symbols on drawings, specifications, and welding procedure specifica-
tions.

C1.4 Critique the design parameters across welding processes to produce a welded part or
product.

C2.0 Understand and demonstrate how materials can be processed through the use of welding
tools and equipment.

C2.1 Introduce joint preparation methods and explain how to identify joint specifications.

C2.2 Use standard and new emerging welding tools and equipment, such as oxygen fuel
cutting (OFC), plasma arc cutting (PAC), and carbon arc cutting (CAC) to cut materials
for the purpose of completing a finished product that meets the standards of the AWS
or a similar industry standard.

C2.3 Use welding tools and equipment such as oxy fuel welding (OFW), shielded metal arc
welding (SMAW), gas metal arc welding (GMAW), flux-cored arc welding (FCAW), gas
tungsten arc welding (GTAW), forge, and furnace to combine or join manufactured
parts and products resulting in a finished product that meets the standards of the AWS
or a similar industry standard.

C2.4 Compare and contrast the physical qualities of various industrial materials and how
these qualities affect the ability of the materials to be processed to produce useful
welded parts and products.
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C3.0

C4.0

C5.0

Ce.0

Differentiate and apply various types of welding assembly processes.

C3.1 Use welding tools such as OFW, SMAW, GMAW, FCAW, GTAW, forge, and furnace and
the equipment and assembly processes appropriate to the design criteria of a specific
product to result in a finished part or product that meets the standards of the AWS or
similar industry welding standards.

(3.2 Produce bonded industrial materials by using adhesive such as flow, pressure, and
fusion welding.

C3.3 Compare and contrast existing material bonding methods with future innovative
bonding processes.

Understand finishing processes and the differences between various types of finishing

materials used in the manufacture of welded parts and products.

C4.1  Employ and explain the steps to be taken, and the choices to be made, in finishing
welded materials.

C4.2 Apply the processes used for finishing welded materials.

C4.3 Assess how to select an appropriate finishing process to meet the design criteria of a
specific welded product.

Understand and defend the purposes and processes of inspection and quality control in

welding manufacturing processes.

C5.1 Identify and explain weld imperfections and their causes.

C5.2 Identify and explain destructive and nondestructive examination practices.

C5.3 Describe the reasons for inspection and quality control in the manufacturing of welded
parts.

C5.4 Analyze and identify the steps to check for distortion, joint misalignment, and poor
fit-up before and after welding.

C5.5 Perform continuous online quality control inspections of welded parts.

C5.6 Evaluate and know how to troubleshoot performance problems of welding systems.
Explore and understand various welding systems that require standard hand and machine
tools.

C6.1 Select and use appropriate welding tools, equipment, and inspection devices to
manufacture parts or products.

C6.2 Compare and contrast the various welding systems used in conventional manufacturing
industries in order to select and use appropriate tools, equipment, and inspection
devices.

(6.3 Research new and emerging welding systems and their effects on the standard hand
and machine manufacturing industry.
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C7.0 Understand various automated welding systems, welding design for manufacturing, flexible
manufacturing systems, and materials resource planning.

C71 Recognize materials and processes in relation to welding systems.
C7.2 Understand the importance of maintaining documentation for welding systems.

C7.3 Distinguish between welding processes involved in the following manufacturing
systems: “just in time," design for manufacturing, flexible manufacturing systems, and
materials resource planning.

C7.4 Use computers to design and produce welded products, write numerical control
programs, and control robots.

C7.5 Compare and contrast the ways in which emerging welding systems may be integrated
into current manufacturing processes.
(8.0 Understand various joining or combining processes, including welding processes used in
manufacturing, maintenance, and repair.
(8.1 Recognize the importance of base metal preparation and joint fit-up and alignment.

(8.2 Analyze and be able to defend various welding processes used to complete a fabrication,
an assembly, or a repair.

(8.3 Produce a completed fabrication, an assembly, or a repair by using appropriate joining
and mechanical fastening techniques and processes.
(9.0 Understand how a manufacturing company is organized and the elements of welding
production management.

C9.1  Know how scheduling, quality control, accident prevention, and inventory control are
used efficiently and appropriately in a welding production management system.

(9.2 Understand that a welding production management system includes planning,
engineering, organizing, and controlling resources and manufacturing processes.

(9.3 Diagram corporate structures that affect welding production.
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Manufacturing and Product Development

Pathway Standards

D. Product Innovation and Design Pathway

The Product Innovation and Design pathway provides students with an understanding of the design
and manufacturing technologies common to careers in the fields of product design and manufacturing.
Representative topics include the product design and development process, the principles of design,
computer-aided design, fabrication and manufacturing processes, sustainability, and the principles of
business, entrepreneurship, and global design. Students can also learn computer-aided manufacturing.

Sample occupations associated with this pathway:

Commercial/Industrial Designer

{2+ CAD Designer
Model Maker

Product Developer
Product Manager

D1.0 Understand the basic product design and development process as it relates to the design of a
product, line of products, system design, or services.

D1.1 Identify the variations in the product design and development process as it relates to
the designing of a product, product line, system design, or service.

D1.2  Apply and identify the various phases of the product design development process to an
existing product, product line, system design, or service.
D2.0 Understand and apply research methodologies as a means to identify a need, problem, or
opportunity for a new product, product line, system design, or service.

D2.1  Employ research methodologies, using primary research and electronic reference
materials, to gather information relevant to the topic or area of opportunity.

D2.2 Organize information to identify and define an area of opportunity, need, or problem
that can be resolved through design.

D2.3 Identify potential design areas (e.g., product, product line, system design, or service)
that would address the need, problem, or opportunity.

D2.4 Research and identify the user demographic for the product, product line, system
design, or service (local, national, global market).
D3.0 Understand and apply various ideation techniques to develop ideas and concepts.
D3.1  Apply ideation techniques to explore and produce multiple concepts.

D3.2 Edit concepts and identify key idea(s) that solve the problem, fulfill a need, or address
an opportunity.

D3.3 Assess the environmental impact of the design solution and other sustainability issues
and product life cycle considerations.

D3.4 Synthesize information and experiment with nontraditional possibilities for innovative
design solutions.
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D4.0 Apply various two-dimensional (2-D) graphic and/or three-dimensional (3-D) modeling
techniques to development concept.

D4.1 Create a preliminary design of a product concept utilizing drawing, computer software
(graphic or CAD), and/or conceptual model fabrication techniques.

D4.2 Identify materials, mechanisms, technologies, and other requirements (e.g., safety,
manufacturing, sustainability) the concept may require.

D4.3 Analyze and assess the strengths and weaknesses in the design, function, ergonomics,
features, and benefits and identify possible resolutions for improvement.
D5.0 Develop the concept into a well-defined product for prototyping.

D5.1  Produce technical drawings and other specifications required for the prototyping or
manufacturing of the product.

D5.2 Recognize the safety issues related to the reliability, functionality, and use of the
product.

D5.3 Communicate and collaborate with fabricators, manufacturers, engineers, technologists,
or other industry experts to review requirements and specifications and to
validate the design.
D6.0 Produce a prototype of a product.

D6.1  Build a looks-like, works-like prototype of the model using the appropriate fabrication,
manufacturing, or reproduction techniques or technologies.

D6.2 Assess the outcome of the prototype product and analyze any issues that need
redesigning or refining related to function, construction, or other factors.

D6.3 Resolve and/or redesign issues with a prototype.

D7.0 Evaluate the prototype to determine if it meets the requirements and objectives.

D7.1  Create a performance criteria and a quality standard to measure and evaluate a
prototype.

D7.2 Test the functionality and other features of the prototype against the performance
criteria and quality standard and evaluate the results.

D7.3 Identify any redesigning or additional corrections required to improve the overall
quality, look, and performance of the prototype model.
D8.0 Understand and apply basic business and entrepreneurial principles and identify potential
markets and/or other business opportunities for distribution of the product.

D8.1  Apply research methodologies to identify potential investors or business opportunities
to market the product.

D8.2 Create a marketing plan for the product that includes target consumer, price, product
name, brand, and product positioning in the retail market.
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D9.0 Produce a package design concept for a product or line of products.

D9.1  Understand physical packaging construction and materials used; e. g., chipboard,
cardboard, PVC, plastic blisters, etc. as it relates to protecting the product, costs, and
logistic requirements.

D9.2 Understand and apply packaging graphic strategies that effectively communicate and
influence the purchasing of the product.

D9.3 Create a packaging concept utilizing drawing computer software (graphic or CAD).

D9.4 Produce a physical package with graphics for the product.

D10.0 Produce a presentation of the product, product line, system design, or service.

D10.1 Create a presentation of the design solution (e.g., product, product line, system design,
or service) that effectively communicates its features and benefits.

D10.2 Integrate into the presentation a marketing plan that may include an advertisement,
promotion, and packaging/retail strategy using one or more visual communication
tools (e.g., graphics, multimedia).

Manufacturing and Product Development | MPD (19




SAVMHLVvd

0vlY '0ELY 's21do] pue s3x31 ZL-1| Sapesh
0'€a ) oolg| 'ocly 06y '08Y 0} JUBAJ|J 1X3)U0D [BIUYDII] JO J1J1JUIIS J13123dS B Ul pasn aie Ay} se sasedyd pue
'0°9V '0'SY '0°2Y | SPJOM J14193dS-UleWOp J3Y30 pue 'swid} Ay 'sjoquiAs Jo buiueaw Y3 aulwiRq ¥'ZL-LL
0'8) ooLg i 13} Y3 ul suorjeue|dxa uo
0'€q’'ocd| '0£2'092'06) | '069'089°'0£9 | ... m_:.:< @m:\ pIseq s1|NsaJ d14193ds 3y} 3zAjeue 'syse) |ed1uyda} buiwiogad 4o 'suswainseaw bupiel
‘0¥J'0€]'0C] | 099039 '0°td 0cly 00LY 0'6Y 'SyusWIAdxX3 310 BuiAiied uaym inpadoid daisinw xajdwod e Ajasidaid mojjo4 "€ZL-L1
"SWJ) 1eJNJIE [|13S Inq J3|dwis
0D '0%D '0°€D 0'eyY ul wayy buisesydesed Aq 1x31 € Ul pa3uUIsSAId UOIJBWIOLUI JO 'S3SSD04d 'S1ddU0d
X3]dWo0d 3ZIJBWWNS !1X3] B JO SUOISN|UOD JO SBIPI [BIIUID Y} UIWIRIQ Z'ZL-L1
(# piepuels ‘[9AT Jpeldn ‘ealy piepuels)
— 1S7Y - s1920qQng [ed1uyd3] pue DUS ul Adelayi] 104 spiepuels buipeay
‘w3|qo4d e IA|0S Jo uoI3sanb e
ova ) 0'zg 0ELY 'O'LY SSIPPE 03 3P40 Ul SPIOM Ul Se |]9m Se (Ajaasernuenb ‘Ajjensia *6°3) syewloy Jo ejpaw
JUDJ44IP Ul pa3u3said uoljewioul Jo S924nos I|di}nw dlen|eAs pue 31elbau| £ Zl-11
(# piepuels ‘[9A37
Jpein) ‘ealy piepuels) — |1|SY — 1X3] |euoljew.loju] Joj spaepuels buipeay
) . ‘Inj13neaq Jo ‘buibebua ‘ysaiy Aenaiyied si
. o.¢._< @m& jey3y abenbue| Jo sbulueaw diznw Yy3im spiom buipnjdul 'auol pue buiueaw uo s3I0y
m_u wE _o.m< _o.w< pJom d14193ds jo 3oedwi 3y} 3zAjeue ‘sbulueaw aAIzeI0UUOD pue AAIeInbly buipniaul
09y 0'sv Oev '1X33 3y} Ul pasn e Ay} se sasedyd pue spiom Jo BuluBIW Y} UIWIIRQ ¥ ZL-LL
(# piepuels
'[9A37 3pedn ‘ealy piepuels) — ISY — d4njesdli Joj spiepuels buipeay
"buiulsi| Jo buipeas usym Ajjny Jow
0013 '0'8@ 0ElY 'Oy puay21dwiod 03 pue '3JAIS J0 BUIUBIW 404 SIDIOYD IAIFDILLD BW 0] 'SIXIIU0D JUILIP
u1 suoilduny abenbue| moy pueisiapun 03 abenbue| jo abpamouy Alddy "€zL-11L
(# plepuels ‘|aA37 3pedp ‘ealy piepuels) — S — spiepuels dbenbue
S14V 39VNONVT HSITONT
ubisaq pue Butuior salbojouyd3} salbojouyd3}
uoijeaouu| s|elRle buiwioq pue uoi3dnpoud
}donpoid pue buiplam buuiyoey dydesn LNINdOTIAIA LINAOYUd ANY DNIHNLOYINNYIN
‘a J 4 v

X1IJB[A\ JUSwubijy dlwapedy

0N
k=]
-
[}
k]
=1
[}
L
n
g
=]
—
=]
(2]
-y
-
-
=
(&)
—
(4]
oS
(=]
=
=1
(=]
=
(1]
(%]
=]
k=]
7% |
—)
(1]
(2]
-y
a
=
(&)
()
=
-
(5]
()
-
[}
(&)
[}
-y
=]
-
(=]
=t
=
(3}
(&)
N




cap i . ) o€y "Ud4e3s3. pue 'uoi3jal
060 0@ 059 0'ed '0EY '0°LY | 'SisAjeue 1ioddns 0} S1X3) [BUOIIBWIOLUI O AJBIIYI| WOJJ DUIPIAD MBI "6°ZL-LL
"S9]0UPUI pUB S310U3004 DUIPN|DUI UOITBYID 40}
1eWJ0} pJepuels e buiMo[|0} puB 321N0S U0 AUB UO DUBI[QLIIA0 pue wslielbe|d
o ) o BuipioAe 'se3pl JO MO} Y3 Ulelulew 03 A[AIID3|9S 1X3) Y1 0IUl UOIIBWIOLUI
0'6a 0d Oed Oely 0ty 91e4b31ul ‘3duaIpne pue 'asodind 'YSe1 Y3 JO SWUY Ul 32IN0S YB3 JO SUolIeiwl|
puUB sY1bUIIS Y] SSISSE ‘A|9AI1193113 SIYIeIS padueApe Buisn 's3dunos [e1ibip
pue 1uld 3A1eIoYINe 3|dI[NW W04} UOIIBWIOLUI JUBAS|S JSYIED) "8ZL-| 1
‘uoi3ebi3saaul Japun 333[qns y3 4o buipuelsiapun buizesysuowsp ‘333
o ) ] -QNs Y1 Uo s24nos Jdinnw 3z1sayuAs 1edosdde uaym Ainbui ayy uspeoluq
060 0d 0cd oly 10 mouieu ‘wajqoad e aAj0s 1o (uonisanb pajesausb-4j3s e buipnjaul) uonsanb
B Jamsue 0} $393(04d Y24B3SaJ PIUIRISNS JOW SB ||3M SE 1I0YS JINPU0) L 'ZL-L1
o "uol}eWJo4ul JO SJUWNDIE MU
00LQ 0'€q o _._< _o .m< Buipnjoul oeqpaay butobuo 03 Isuodsas ul s3Nnposd BulzIM paJeys Jo [enpIAIpul
Oev OlvY a1epdn pue 'ysijgnd ‘aanpoud 03 '3audaiu| ay3 buipnjoul ‘Abojouyday asn "9°zL-LL
o ) "S92UANDIS JUIAI PJNIDNJIS-||IM PUE 'S|IBIIP UISOYD-[|]3M 'Snbiuydal A4
0cd 0'ld oev Buisn SIUIAI J0 SDUIIAAX3 pabew Jo (a4 dOJ3AIP 01 SAAIFBLIBU LM €ZL-L1
(# plepuels ‘|aA37 Jpedn ‘ealy piepuels) — SM — spaepuels buillpg
0°0L0'0'6d | 06D '0'8] '0°L] ooLg ‘069 oey
0'80'020°0'90°0°5Q | '0°9Y'0'S] ‘04D | '0°'88 /048098058 | w0 ‘Auapio.d pue Apuspuadapul pueq A3x3]duiod 1x33 z1-1L sapedb sy ul
‘0v0'0't@ 0z ‘0'Ld | '0°€X'0TI 0°L) | 0¥ '0°€d '0Zd ‘0L S3X3} [BI1ULYI3}/30URIDS pudY34dwiod pue peas ‘gL apesb 4o pua ui Ag 0LzL-LL
082 '02D'09D "Ww3]qoid B IA|0S 40 UOIISINb B SSAIppe 0}
ova '0°SD '0°¥D 0'zg ocLyY 13pJ0 Ul (BIpawinw '03pIA ‘elep JAelIuenb “63) BIPSW pUB S1BWIOJ ISIIAID
'0€D 02D '0°LD Ul pa3uasaJd uoIzeWIOLUI JO $32UNOS J|dINW )BN|BA pue 3)edbu| L ZL-L1L
"PIA|0S4UN UlBWAJ By}
0L) 099 oLy sanss| juelsodwi BulA}IIuap! '1x3) B Ul JUSWILIAAX ue buissnasip 4o 'ainpadoud
e buiquasap ‘uoijeue|dxa ue buipiroad ul 3sodund sJoyine ayy zAjeuy "9 zL-1LL
(panuinuod) (# piepuels ‘|9A37 Speuq ‘edly piepuels) — [STY
— 5393[Qng |BdIUYd3] pue UG ul Adesdyl Jo) spaepue)s buipeay
ubisaq pue Buluior saibojouyda| salbojouyd3}
uoijeaouu| s|ellen buiwio4 pue uoi3dnpoud
3npoug pue buip;ap Butuiydepy dydesn LNIINdOTIAIA LINAOYHd ANY HNIYNLOVINNYIN
d ) k| v

X13e Juawubijy diwapedy

-]

N

m
e
(=1
(4]
=
(=}
(=]
—
(]
>
[}]
(=]
e
(%)
=
=}
(=}
-t
Ay
=}
o
«
=]
=
-
-
=]
e
(%]
@
Y
=]
a
(]
=




"Y dUBSISA bIYbIy 01 Y| = A ME| S,wyQ bueiseas '9jdwexa 404 ‘suoizenba

078 0°¢td buinjos ul Se buluoseas awes Y3 buisn 3s31a3ul Jo Ayizuenb e Jybiybiy o3 sejnwJoy 3buesieay v
"SP004 JUJ4JIP JO SUOIJBUIQUIOD UO SIUIBJISUOD }SOD pUB [BUOIILINU BUIqIIISIP Salienbaul
0'cd'oza 1U3s34das '9jdwexa 404 "1x33u0d bullspow e ul suoildo QeIAUOU JO J[qeIA Se SuoIln|os Ja4didlul pue
‘saiyifenbaul Jo/pue suonenba jo swaysAs Aq pue 'saiyijenbaul 4o suonenba Aq sjulesisuod juasaiday ¢
0'6d . . "S9|BIS pUB S|2QB| Y1IM SIXE 91BUIPJO0D UO suolienba
'0'sg 'ova 0'sd oY ydesb !saiznuenb usam1aq sdiysuoile|a4 3usaIdal 03 SI|QEIIBA J0W 10 OM] Ul Suolienba 1eal) g
(Z'LL - 1] e193b|y piepuels y)) “dals yaea Je Aj333440d pajjdde uaaq aAey swiyiliebo| pue ‘syusu
-0dx3 'siaquinu |eaJ Jo sa1iadoid 3yl Jay3aym 01 buipiodde Juswnbie ue Jo AlipijeA 3yl bpnr ||
0va 0'Ld

'SUOIIdUN Je3UI| WOy BulsLe suoizenba Buipnjdul '3X33U0 4O IN0 pue ul Swa|qodd A|0S 0}
W3Y3} SN pue n|eA IN|0SQe Y3IM SU0 HBuipn|dul 3|qelieA uo Ul Sliijenbaul pue suoizenba a1eas) °|

SAIYSUO0IID}34 10 SIAQUINU 3QLIISIP 10Y) SUOIIONDI 3103.1)

suonzenb3 buneas) - g3)-v - e493b)y

‘a

)

d

SAVMHL1Vd

v

060 '02d 062 '0'SJ 0°€q o'Lg "U24B353J pue 'uoIld3|4a4 'sisAjeue 140ddns 01 S1X3) [BUOITBWIOLUI WO JUIPIAI MeI] "6 ZL-LL
"uoI3e3Id J0J
Jew.o} pJepuels e BuIMo||04 pPUB 324N0S U0 AUe UO JUEBI[RLIINO0 pue wsiielbe|d buiplioAe 'Seapl Jo Moj4
060 '0°LQ 0€q 3y} UlejUIBW 0} A]AI}I[AS 31X3) Y} 03Ul UOIJBWIOLUI 3B4D33ul 13dudipne pue ‘Isodind "yse} d14193ds
3Y} JO SWJI} Ul 324N0S YIBI JO SUOIIB}IWI| PUB SYIBUIIS Y] SSISSE 'A|]9AI193143 SAYIIBIS pPIdueApe
buisn 'sadinos [e3ibip pue juld 3A13e}IOYINE I|dI}NW WO UOIFBWIOLUI JUBAS|J JSYIED) "8°ZL-LL
"uo13eb13SAAUL J3pun 323[qNs 3y} 4o buipueisiapun buijelsuowap '393[Qns Y3 U0 $324N0S |dIyNW 3ZIS
0'.Q 0'eg O ¥LY | -3yIuAs :3jendosdde usym Asinbui 3y3 uspeosq 4o mouleu [wjqoid e A0S 4O (Uonsanb pajesauab-y|as
e buipnjoul) uonsanb e Jamsue 03 $393/04d Y24B3SII PIUIRISNS IOW SB [|IM SB 1I0YS 1dNpU0) £ ZL-LL
) OLLY 'OEY "UOI1BWJO4UI JO SJUdWNBIE Mau buipnjdul ‘}oeqpaay buiobuo 03 asuodsal ul s3anposd buijum
0'8d '0Zy 'oO'LY paJeys 4o |enpiaipul epdn pue ‘ysiqnd 'sanpoud 03 '13uJazu| 3yl buipnjaul ‘Abojouydal asn '9°zL-LL
(# piepuels '[3A97 3peun ‘ealy piepuels) - [SSHM - s33[qns
[E2IUYII] PUB ‘DU 's31pn]S [e1d0S/Al03sIH ul ASelayi Joy spiepuels buniip
ubisaq pue Buiuior salbojouyd?d] | saibojouyda]
uorjeaouu| | sjerdzel\ | buiwao4 pue | uoizanpo.d
1onpoid | pue buipjpp | buiuiyoepy dydesn LNINdOTIAIA LINAOYd ANY DNIUNLIVINNYIN

XU3e Juawubily diwapedy

22 MPD | California Career Technical Education Model Curriculum Standards



"A1121p01Id pue 'I0IABYIQ PUI 'SILIIIWWAS
'SWNWIUIW pUe SWNWIXeW AI.|3J '9AI1e6U 10 '3A13Isod 'BuIseadap 'Buisea dul i uoijduny ay3

_o..mn_ _o..B 0'ed 243yMm S|eAsjul 1s3d9241ul :3pnjaul sainyedt Ay “diysuoile|as ay3 40 uondidSIp [eqIIA B UIAID
0'saova saJn3ea} Ay buimoys sydeib ya13xs pue 'saizijuenb y3 Jo swd} ul s3|qel pue sydesb Jo saunieay
Ay 124d433u1 'sai3izuenb omy uaamiaq diysuoie|aJ B S|Spow 3By} uolduny e U0 f
IX33U02 3Y3 JO SWII] Ul suoi3pd1jddp ur 3sp 3oy3 SUoIdUNY 324di33uf
i "}X3}U0D B JO SWJ3} Ul UOIIBIOU UOIIDUN} SN 1By}
0'6d SJUWIAIE]S 324dJU33ul pue 'sulewop J1I3y} ul syndul 404 SUOIIdUNS 3BN|BAI 'UOIIBIOU UOIIdUNY IS T
‘(x)4 = A uonenba ayy jo ydeib ayy si 4 Jo ydesb ay] x Indui ayy 03 bul
o S -puodsaJiod, Jo Indino Y3 S30UIP (X)4 UAY] ‘UIBWIOP S| JO JUSWI|3 UE S| X puE uol}duny e s J J|
060 020 | 090 079 0°€) "3bueJ Y3 JO JUSWJ3 U0 Aj3IBX3 UIBWOP Y3 JO JUIWI| Yded 0} subisse
(3bueu 3y1 p3||ed) 13 J3yjoue 0} (UIBWOP Y] P3||BI) 13S U0 WOJJ UOIIdUNS B JBY) PUBISIAPUN °|
Uo1IDIOU UOIIDUNY SN PUD UOIJIUNY D JO 3AIIU0D Y PUDISIIPU()
suoi3dun4 buiyaudiaju] — 4j-4 — suoizdung
) "(4918346 10 € X € UOISUIWIP JO SIJNJeW J0) ABojouydal buisn) suoienba
oold 1B3UI| JO SWI]SAS AA|0S 03 31 3SN PUE SISIXD I JI XIIJBUW B JO ISIIAUI Y3 PUlq (+) 6
) "S3|QEelIBA OM] Ul Suoizenba Jeaul| jo siled
oold uo buisndoy ‘(sydesb yium "b-3) Aja1ewixoidde pue Aj3oexa suoizenba Jeaul| Jo swaisAs A|0S 9
suo13onba Jo swajsAs anjos
i "3s1Je ABw SUOIIN|OS SNOJUBIIX
0'6d moy buimoys sajdwexa aalb pue ‘3jqeliea auo ul suoienba [edaipes pue [euoijes 3jdwis A0S g
‘POYIaW uoIIN|os e Ayasn( 03 Juawnbie J|qeIA B JIN4ISUOD "UOIIN|OS e
0'60'0¢0 | 0SD'0¥D '0°€D sey uorenba [euiblio ay3 3ey} uondwnsse ay} wody buiiels 'days snoindud ayj 3e paziasse
siaquinu jo Ayijenba ay3 wouy buimojjos se uoizenba 3jdwis e buiajos ul da1s ydea uiejdxg °|
buuospaJ ay3 uipjdxa pun buiuospaJ Jo $s3204d b Sp suoippnba buiAjoS pupisIapuf)
sa13ijenbau| pue suoijenbg yiim buluoseay - [3y-y — e4qb|y
ubisag pue Buluior salbojouyd3] | saibojouyda]
uoljeAouu| s|eld3e buiw.io4 pue | uoidnpoid
}dnpoid pue buipsm | Buluyoepy dlydesn LNIINdOTIAIA LINAOHd ANY DNIHNLIVINNYIN
a ) 4 v

SAVMHLVd

XU3e\ Juawubily diwapedy

™
N
m
e
(=1
(4]
=
(=}
(=]
—
(]
>
[}]
(=]
e
(%)
=
=}
(=}
-t
Ay
=}
o
«
=]
=
-
-
=]
e
(%]
@
Y
=]
a
(]
=




"3Ul| 3y} Uo jou juiod
e ybnoyl aul| uaAIb e 01 [3)eded dul| e BuIIdINIISUOD pue !JuUdWBIS Jul| & Jo J03J3sIq Jendipuadiad ay3

09d 0'Ld 069 '0cq Buipnjaul 'saulj Jeindipuadiad buidnisuod !3jbue ue HudISIq IuaWHIS B bu1ldIsIq ‘9jbue ue bulAdod
‘Juawbas e buiAdo) *(*2313 'a1em1yos d1133w03b diweuAp 'buipjoy saded ‘SIDIAIP A3 ‘BuLlS '3bpPa
-1ybies3s pue ssedwod) spoyaw pue s|003 JOo AJ3LIBA B Y3IM SUOIIINIISUOD JLI3W03D [ewio) del 2L
SU0I3INIISUOD J1133UWI03D DYy
*JAYl0Uue 03U0 NDBIY UAID B ALied |[Im Jeys
) 0'sg'olLg Suoljew.0SueI) 40 dUanbas e A4193dS "a1em14os Aixawoab Jo uaded buidesy uaded ydesb 63 'buisn
2inbl} PIWIOJSUBIY Y} MEJP 'UOIIE|SUBL] JO 'UOIFDI|4J ‘UOIIEIOJ B pUE 4nbLY D1I33WO03D B UIAID °G
*(Y93343S BIUOZIIOY SNSIIA
. o uorje|suely “6°3) J0u Op 1Byl IS0y} 01 3|bue pue dURISIP IAIISAId 1By SuollewWIO)SURIY diedwo)
0L 0'sd Oed 'syndino se sjulod J3y3o aAIb pue syndui se aue|d 3y} ul sjuled e} 3BYY SUOIJIUNS SE SUOIIBWIOISUBI)Y
3QUIISIP '2Jem140S Ai3awoab pue salouasedsuely b3 ‘buisn auejd y} ul SUOITBWIOSSUBIY JUISAIAAY T
. 0'sg "2J€ JB[NJJID B PUNOJE DUBISIP PUE ‘U] B Buoje 3due3sIp ‘Jul| 'Julod 4O SUOIIOU PAULIPUN Ay}
0L ‘ozg'olg uo paseq ‘JuawWbas ul| pue 'aul| [3jjesed ‘ull sejndipuadiad '9)2410 '31bue 4o suoiuIp AsIAId mouy ||
aup|d 3y} ur SUCIIDWIOJSUDIY YIIM JUIWILIIAXT
du3anibuo) - 9)-o - A13owo3n
"3]2J19 Y3 S323SI33UI ShIpeJ 3y} J3ym Juabuey ay3 03 Jejndipuadiad si 31219 € Jo snipes ay3 's3jbue
) 069 3B 4. J333Welp e uo s3bue PaQqLIISUl 'S3|BUE PIQLIISWNIIID PUB 'PIQLIISUI '[BJJUID UIIMIRQq diys
-UOI3B[3J Y3} IpN[dU| 'SPIOYD puk 'liped 's3bue paquasul buowe sdiysuolie|aJ 3qLIISIP pue AJI3Usp| g
s3I - D-9 - AJj33wo3n
"J3YIOUE 03 AIFB[J [BAIIIUI
31un Jad 93e4 3U3243d JueISU0D B AQ SABIIP Jo smoub Ayiauenb e ydiym ui suoizenyis 3ziuboday -d
“J3y30ue 0}
o JAI3B|3J [BAJ1UI HUN Jad 1BJ JUBISUOD B 1B Sabueyd Ajizuenb auo ydiym ul suoizenyis 9ziubhoday 'q
ozy oy "S|eAJaiul |enb3 J3A0 Si03de) [Enb3 AQ moub suoiduny
|e1nnuauodxa jeyy pue 'sjealaiul |enba J3A0 S3JUIILIP |BNbI Ag M0JD SuoIIdUNS JBAUI| 1BYL AU "B
'suolduNny
[e13UUOdX3 Y}IM PUB SUOIIIUNS JBIUI| YIIM PI]3POW 39 UBD JBYF SUOIIENYIS UIIMIAQ ysinbunsiq 'L
S|3pOJAl |e13uuodx3 pue ‘dijespeny “4eaul] — J]-4 — suoidung
ubissg pue Buiuior salbojouyd?] | salbojouyda)
uoijeAouu] | sjerd3el\ | buiwioq pue | uoi3dnpoud
1onpoid | pue buipjppm | Butuyaey dydesn LNINdOTIAIA LINAOHd ANY DNIUNLOVINNYIN
‘a ) 4 v

SAVMHL1Vd

XL3e\ Juswubi)y diwapedy

0N
k=]
-
[}
k]
=1
[}
L
n
g
=]
—
=]
O
-y
-
-
=
(&)
—
(4]
oS
(=]
=
=1
(=]
=
(1]
(%]
=]
k=]
7% |
—)
(1]
(2]
-y
a
=
(&)
()
=
-
(5]
()
-
[}
(&)
[}
-y
=]
-
(=]
=t
=
(3}
(&)
N




0cd

090

0.9

"elep uo paseq sypiodal d3enjeas g

0LY

"JUBDIHIUDIS 3. Sia1awesed UIIMIIQ SIDUILIP
11 9pI23P 01 SUOIIBINWIS SN SIUIWIIBI] OM] 3Jedwod 03 JUSWLIAXS PIZIWOpUERS B WOLY BIBP 3S() °S

0vd

0'LY '09Y

"YoB3 01 SI1BJ2J UoIIBZIWOpPURS MOY Ule|dx3 ‘s31pnis
[BUOIIBAIISQO PUEB 'SIUBWILIAAXS 'SA3AINS 3jdwies Buowe s3aua4lip pue Jo sasodind 3y} 3z1uboday "¢

S3IPNJS [DUOIIDAIISQO
pUD 'S)UWILIAAXI 'SAIAINS 3|dWnS W0.L) SUOISNIU0D AJ1ISN] PUD SIDUIJUI AYDY

0za'o’La

Z1apow ay3 uoysanb 03 noA asned moJ e ul S|iel G Jo 3nsal e
PINOM “G°0 Adj1qeqoid yiim dn speay sjjej uiod buluuids e sAes [apow e ‘Jjdwexa 404 "uoieinwis buisn
63 'ssa204d Huljesauab-e1ep UIAID B WIS SINSAI YIIM JUISISUOD SI [9poW Ppaiy1dads e §1 ap1daq 'z

o'La

0LY '09Y

‘uonne|ndod 1eyy wouiy jdwes wopuel
B U0 paseq s43aweled uoileindod 1noqe saduJ Ul Bupjew Joj $$320.4d B SB SIIISIIEIS puelsIdpun 'L

SIUSWILIIAXI [0I13S130IS BUIALISPUN $ISSI04A WIOPUDI 3)DNJDAS PUD PUDISIIPUN

suoisnjduo) buiAjiasnp pue saduasaul bunjely — J|-S — AM|Iqeqoid pue sdiisijels

0'sa '0va

o'Ld

‘saiinuenb buiiodal
UYM JUWIJINSeIw uo suolieliwi| o) elidosdde ASeInIde 4O [9A3] B 3500y “€E

0'sa'0va

0'8d

0.4

‘buijapow 3A13d1IISIp Jo 3sodind 3y Joj sainuenb leudosdde suiaq g

019

ooLg

"she|dsip eyep pue sydeib
ul u1bLIo 3y} pue 3[eds Y3 324dJ3ul pUB ISO0YD !SEeINWIOS Ul A|JU1SISUOD SHIUN 324dJ33Ul PUB ISO0YD
‘swa|qoud dais-13jnw Jo uoiINn|os 3yl Apinb 03 pue sw|qoid pueisiapun 0} Aem e Se S}uN s °|

Sw?ajqoJd aAjos 03 spun Isn pup AjdAIRDIUDND UOSDIY

saljpuenp — P-N - AMjuenp pue JaquinN

09d

019

"SpIjos pue saJnbiy
J11}3W030 UOWWIOD JO SWIN|OA pUe 'BaJe J3}3Wd 3y} 3348 SUOISUIWIP Ul SIBUBYD MOY UIWIRIR(Q 'S

$123/Q0 [DUOISUIWIP-324Y) PUD [DUOISUIWIP-0M) UIIM]IQ SAIYSUOIID]J 3ZI|ONSIA

SUOISUSWII(] PUB JUIWINSEI\ d14J2W035 — ND-9 — Al}owodn

ubisaqg pue
uoijeAouu|
3onpoud
‘a

SAVMHLvd

Butuior
s|eldale
pue buip;apm
)

salbojouyda]
buiwio4 pue
Buiuiydepy
d

salbojouyda)
uoryanpoud
diydeag
v

LNINdOTIATA LINAOHUd ANY DNIHALIVINNYIN

XL3e\ Juswubily diwapedy

N
N
m
e
(=1
(4]
=
(=}
(=]
—
(]
>
[}]
(=]
e
(%)
=
=}
(=}
-t
Ay
=}
o
«
=]
=
-
-
=]
e
(%]
@
Y
=]
a
(]
=




ooLg'09d

-1elidoadde uaym sanbiuyday syl auiquiod
os|e ued Ay "uoiIn}iasqns dl3dwouob} pue 'syied Aq uoizedbjul ‘'uoiINIIISQNS Se Yyans ‘uoljedbajul
40 s3anbiuyday buisn Aq suoilduny jo Ala1iBA IpIM B JO S|edbajul 3yl ‘puey Aq ‘93ndwiod syuapnis 0°/L

ooLg'o9d

“40M puE '3AIND € JO Y1BU3| 'UOIIN|OASJ JO IJBLINS B 4O BIJR 'PI|OS
B JO SWN|OA 'UOIIRJI|3IE 'A1ID0|3A 'B3e BUIA|OAUI SWI|qo4d Ul S|eIB3IUl S3IULP ISN SIUIPNIS 0°9

ooLg'o9d

"SIAIIBALIIP-1IUE SE S|edbaul Ja4dau
0} }1 3SN pue SN|NJ|ed JO WJ03Y} [eIUWEPUNS Y] JO Jooid pue IBPIIMOUY 3BIISUOWP SIUIPNIS 0°GL

ooLg'o9d

*S|edbajul Jo SwU3) Ul S}nsaJ buiuielqo 'y1io4
0S pue 's2IWou0d3 'saisAyd ul swajqodd [spow 03 |edbIlul Y3 O UOIIULIP Y3 Ajdde sIuspnis Oyl

04d

"SuoI1dUNY dlwiyeho| pue ‘|e1uauodxa 'd113Wou0b ] ISISAUL DLW
-0uo0b1} '21e4Q3b|E O SIAIIBALIIP Y3 PUL} O} WYL SN PUB SB|NWIOS SAIIBALIIP ALIIP SIUIPNIS 't
"AJINUIUOD puB AMI|IQBIIUISLHIP UIIMIIQ UOIIB[] Y} PUBISIIPUN SIUIPNIS €'
"UoI1dUNy B 40 3BUBYD JO 31BJ Y} JA|OAUI 1BYY Y1I04 OS PUB 'SIIWOU0II ‘AJISIWIYD
'sa1sAyd wody swia|qoid Jo AJSLIBA B IA|OS 0 SIAIIBALIIP SN UBD SIUIPNIS "bUBYD JO J1BJ Sno3uel
-UBISUI UB SB JAIIBALISP Y1 JO UOI11e124dI31Ul 3Y) JO BUIpURISISPUN UE 31BJISUOWIP SIUIPNIS Z'F
"uo13duny 3y3 Jo ydeib ay1 01 aul usbuey
33 J0 3dojS Y3 Se UoIIdUNS B JO JAITBALIIP Y} JO BUIpUBISIIPUN UE 31BJISUOWIP SIUIPNIS L't
:A11|1QBIIUJ344Ip JO UOIlOU Y3 pue ulod e
1B U0IIdUNJ B JO SAITBALIIP 3Y} JO UOIHUIIP [BWIOS Y] JO DUIPUBISISPUN UB 31BJISUOWIP SIUIPNIS O'F

J - snnd|e)

0'£d

06d

ocy

"B]EP Y] Ul SPUJ} PUE SUOIIBIIO0SSE 3|qissod 3ziubodaY *(sa1ouanbaiy Alle|ai
[EUOI}IPUOD pue ‘[eulbiew ‘Juiof Buipn|aul) e1ep Y3 JO IX3JU0D Y} Ul SAIDUINDIIY AAIIe[AI 124dI33U]
's3]qe3 Aduanbal) Aem-om3 ul $31106318d 0M] 404 e1Ep |Bd1I0DIIRD dZIIeWWNS G

$3/QDLIDA 3AI3D313UDND PUD [03110633DI OM] UO DIDP 324dIUI PUD JUISIAAI '9ZLIDWIWING

0'ca

01l

0.9

oevY

"(s10/d x0q pue 'swiebolsiy ‘syo|d J0p) Sul| JSquinu [e3J Y3 uo s3ojd y1Im e1ep Juasaday |

3/QDLIDA JUIWIINSDIW 4O JUNOD 3[BUIS D UO PIDP 3240IUI PUD JUISIIAI 'dZLDWIWING

e}eq dA13e}IIUEND pue [ediobaje) buiyaidiaju) — q-S - AjIqeqoid pue sdiysilels

ubissq pue
uoijeaouu|
32npoud
‘d

Buiuior
s|elale
pue buip;am

salbojouyd3)
buiwio4 pue
Buiuiyaep

salbojouyda|
uoijanpo.d
dydesg
v

LNINdOTIAIA LINAOHd ANY DNIHALIVINNYIN

XU3e Juawubily diwapedy

0N
k=]
-
[}
k]
=1
[}
L
n
g
=]
—
=]
O
-y
-
-
=
(&)
—
(4]
oS
(=]
=
=1
(=]
=
(1]
(%]
=]
k=]
7% |
—)
(1]
(2]
-y
a
=
(&)
()
=
-
(5]
()
-
[}
(&)
[}
-y
=]
-
(=]
=t
=
(3}
(&)
N




020 | 0¥]'0€d'02) O'LlY 'OeY 'ocy uofjeue|dxa pue WSIUBYIIN 1393443 pue Isne) g

. Ine 062 '0LD . .
.o.moo_%wm wﬂm 099053 0%) '0'69 '0'8d .o.mm@%wm ‘0°6Y .o.w<@o—. ”« stiaed L

‘0€d'0Cy '0Ld
2D - 3d3duo) bui3anassos)
0'0La '08a 062 '02J . 0ELyY '0ClY . ) .
uollewJlojul buiedluNWwod pue ‘buirenjeas ‘buiuie
'0'50 '0°2a '0'Ld | '0°SD '0'vD) 0L o'Ld '0°EY 0Ty ‘0L 1 Jul bulleol p en| lulelqQ ‘g8
00la‘oeq’ozd| 0£2'092 0L oey 3JU3PIA3 WoJy Juswnbie ur buibebuy z
. e eq v e oLy (butidauibud
0ol 0sd 0v3 01D 0'sd 0ca 0'ld '09Y '0'SY '0°TY 10J) suoiynjos Bulubisap pue (32ualds 40y) suolzeue|dxa buldNIISUOD "9
0'oLd ‘0’69 ‘029 '0°99
. : buryuiyl [euoijeIndwod pue sarewaylew buisp -
0va 0£d '0'59 '0'vg '0'z9 '0'Lg Dulyl jeuolley p 1 U3 SN "9
0£0'0%q '0za 012 ooLg'oeg'olg eiep buizaidiaiul pue buizAjeuy
0za'oza 0€J'02) 0LV '0°9Y suoleb11saaul 1no bulAiied pue buiuueld ¢
0vd 0'1Ld o€g'olg ocvY S|apow buisn pue buidojaAasq 'z
0°€0'0°za 092 01D 0€g'0lg | 0LV '0TY'0OLY (butidauibus Joy) swa|qoid buluyap pue (3dua1ds J04) suonsanb bupisy °|
d3S - sad13de4d buduibug pue d1413URS
FON3IDS
) "3A0QE PAoU sanbiuydal
oold Y3 buisn Aq suoiduNy d1UIWOU0HIIY 4O S|ehIIUI Y3 3INdW0d SIUIPNIS 0°0Z
*asenbs ay} buipdwod pue suoide.)
ooLg [e1zed jo sanbiuyday diedqable ayl yim Q°ZL piepuels ui sanbiuyday sy buj
-ulqWod Aq suoIldUNS [eUOIIBI JO S|e4BUI Y3 'puey Aq '93ndwod SIUIPNIS 0'6L
i *S|edH3ul 1UIIPUL SB SUOIIIUNS ISIYY JO UOISSAIAX Y3 pue suollduny
oold J1J19WO0U0h 1] 3SIIAUL 4O S1343d04d PUB SUOIFIULIIP Y} MOUY SIUIPNIS 08l
(panunuod) J = snindje)
ubisaq pue Butuior salbojouyd3} salbojouyda|
uoijeAouu| s|eld)e Buiw.iog pue uoi3dnpo.d
3dnpoid pue buiplam buuiyoey dydesn LNINdOTIAIA LINAOYUd ANY DNIHNLOYINNYIN
‘a ) d Y

X13e| Juawubijy diwapedy

™
N
m
e
(=1
(4]
=
o
(=]
1
()
>
[}]
(=]
e
(%)
=
]
(=}
—
Ay
]
o
«
(=]
=
-
S
=]
e
(%]
@
-t
=]
a
(]
=




uonnjos ubisaq ay} buiziwndg 11513

. @.ﬁ.:n_ o.mu_.o.mu_.o..m.u 00l '0'69 SU0IIN|0S 3]qIssod buidojanaq :g°1S13
mZ.E o.mm_ o¢u omu '089'059 '0°'LY 0'LlY '0'6Y 'O'LY wa|qoid buiiaauibuz ue buijiwiqg pue buluyaq vy 1S13
0zaold 0Cd'0°Ld
ubisag bulauibul ;1S3
S13 - duaRs Jo suoizedijddy ay3 pue ‘Abojouyd3] 'buiidauibug
abuey) ajewi|) eqo|n :q'€SS3
SwIsAS y1Jeg uo sypedw| uewny :)'€SS3
o'Lv spiezeH |einieN :g'€SS3
$924Nn0S3Y |enieN Y €SST
AJIAIOY uewny pue ypie3 :€ss3
SS3 — SJU3RS deds pue yyie]
0'€q'oza 3417 ABPAIIAT pue SISSI04J [BIIWIYD) Ul ABIauT :q ESd
0€3'02) Jajsued) Abiaug pue ABJau3 JO UOIIBAISUOYD (g E€Sd
Abiau3 :€Sd
0€1'02d suonoesy [edlway) 1g°LSd
0€)'02D 0'€q J3)1B\ JO S3134ad0Ud pue INIdNIIS 1y°1Sd
SUO0I1DBJ}U| S}| PUB JINIBIN 11Sd
Sd — SDURS [edisAyd
0va 0'S) 0'eg'olg abueyd pue Ayjiqels -/
0¥a 0'Sd oeg'old uoI1dUN} PUB INIINIIS 9
0€3'02) UOIIBAJISUOD puUB 'S[IAd 'SMOJ4 :4333ewW pue Abiaug °§
0za'ola ocy S|9pOW WIaISAS pue SwWIlsAS
0vQ 06201 ooLgd ‘'o’Ld O'LLY 'OtV '0°LY Ayyuenb pue ‘uoriiodoud ‘31e3S "¢
(panuinuod) 33 - 3d3duo) buiyndssos)
ubisag pue Buluior salbojouyda| salbojouyd3}
uoijeaouu| s|ellen buiwio4 pue uoi3dnpoud
}donpoid pue Buiplam Buuiyoey dydeun LNINdOTIAIA LINAOHd ANY DNIUNLOVINNYIN
a ) k| v

SAVMHLVd

X13e| Juawubijy diwapedy

0N
k=]
-
[}
k]
=1
[}
L
n
g
=]
—
=]
O
-y
-
-
=
(&)
—
(4]
oS
(=]
=
=1
(=]
=
(1]
(%]
=]
k=]
7% |
—)
(1]
(2]
-y
a
=
(&)
()
=
-
(5]
()
-
[}
(&)
[}
-y
=]
-
(=]
=t
=]
(3}
(&)
N




*(s493ndwiod 's311|[93ES 'UOISIAI[3} *H°3) SUOIIN|OAI SUOIIEIIUNWWIOD puE ‘|ed1bojouyd} 'uol}

0%d | 073'0'9) oold Olv -BWIOJUI Y} pue AWOU0I3 P|JOM Y} 03Ul SILIIUNOD JO UOIIeIDIIUI Y3 SZA|BUE SIUSPNIS LL'OL

. "S931E1S pPajuf Y1 pue ‘ueder

0ed 0ld ‘AuBwJ3D '3dukl4 ‘pue|bul Ul UOIIN|OAIY [BLIISNPU] YT JO S193143 Y1 AZA|eUE SIUAPNIS €01

HM - Aydeiboag pue *ainyn) 'Aio3siH pliop

0£0'090 '0°Sa ‘1 4eM PO Ul uoijedidiiied seduRWY dzAjeue SJupNIS £°LL
o "JUWIUJIA0D [BI3P3S Y3 JO 304 Y} pabueyd Ajjeauswepuny |edq
020090 0's@ M3N Y3} MOY pUB uoissaIda( 3845 Y3 J04 SUOITEUB|AXD JUIILIP Y3 dZA[BUE SIUIPNIS 97LL
0'20'0'90'0'sq -[3A3p [BJN3ND pue ‘[ea1h0]jouyd] 'DIWouod '[e1dos ‘|ednijod Jolew y3 MWM_«WHMM“MM”WH”M
o *2d0J4Nn3 UJIISET PUB UJAYINOS WOJS UOIJRIDIWIWI JAISSEW PUE 'uoiebiw ueqin-o0}

0eaola -|ednJ 3[eds-abie| ‘uoIleZI[BLIISNPUL JO 3514 3y} buowe diysuoiie|al ay3l azAjeue SyuapniIs Z'LL

sn - Aydeiaboag pue AioisiH SN

0'80'0£0'0'90'0°'5Q "buil3as |eqolb e ul JIEW J0QE] *S*N Y3 JO SIUIW|D Y3 dZA|BUE SUIPNIS #°ZL
0’80 '0°'£Q '090 '0'Sd (R 4A7 "bui333s |eqolb & Ul AwWou03 133Jew S,BILISWY 4O SJUIWSIR Y} ZA[BUE SIUIPNIS Z°ZL
3d — sd1wou0d3 Jo s3jdiduliy

oLy "3J1| [edn1jod uedLdWY

UO BIP3W 3] JO 3JUINJJUI Y3 UO SUOIYISOd PUISIp PUB el pue 1eN|eAd SIUIPNIS 8°ZL

ay - sdlwouod3 pue Adesdowa(q uedndwy o sajdidulid

JON3IDS TVID0S/AHOLSIH

SAVMHL1Vd

019 pldOpA |BINIEN
oolal| ‘093 05y ooLg OLLY '0'6Y 3y} pue A12120S U0 UG pue ‘Abojouyds] ‘Buriaauibul Jo duIN|U| 19°ZS1T
'0v@'0’€q'oza o’la | ‘o) '0€D wmw NM”@ '0°8Y '0°LY ABojouyd3] pue 'BulidUIBUT '9JUIIS JO dUPUAAIPIAU| 1 ZS LT
[ARUN] A131205 pue '30u31ds ‘Abojouyda] ‘Buiaauibuz buowy syui :zS13
(panuiu0d) S13 — RUANS Jo suonyedijddy ay3 pue 'Abojouyd3) ‘buriaauibuz
Butuior
ubisaqg pue sjeu saibojouyd3] | satbojouyda)
uoijeAouu| -3d)e\ pue | Buiwioq pue | uo1dNpoIy
1anpouy Buiplom | Buruyaepy siydesg LNIINdOTIAIA LINAOYHd ANY DNIYNLIVINNYIN
‘a ) d v

XL3B\ Juswubily dlwapedy

=)
N
m
e
(=1
(4]
=
o
o
1
(]
>
[}]
(=]
e
(%)
=
]
(=}
—
Ay
]
o
«
(=]
=
-t
S
=]
e
(%]
@
-t
=]
a
(]
=




Contributors

Manufacturing and Product Development

Lloyd McCabe, Administrator, California Department of Education
Michelle Oliveira, Education Consultant, California Department of Education

Standards Review Team
Dan Binsfield, Instructor, Kern High School District

Kathy Colby, Vice President, Lakos Manufacturing

Dick Herman, President, 101 Manufacturing

Glenn Mattsson, President, Nussivo Engineering Consultants

Mark McDowell, District Manager, Lincoln Electric

Mike Morris, Instructor, Butte County Regional Occupational Program
Robert Page, Productivity Center Manager, Sandvik Coromant

Chuck Taber, District Manager, MPD

Alan Urquhart, Owner, Alan Urquhart Photography and Design

Standards Writing Team
Dan Binsfield, Instructor, Kern High School District

Dick Herman, President, 101 Manufacturing

Lance Gunnersen, Instructor, Davis Joint Unified School District

Mark Martin, Director, Center for Applied Competitive Technologies
Glenn Mattsson, President, Nussivo Engineering Consultants

Steve McAdam, Chair Product Design, Otis School of Design

Mark McDowell, District Manager, Lincoln Electric

Mike Morris, Instructor, Butte County Regional Occupational Program
Dan Sunia, Instructor, Petaluma Joint Union High School District
Jarred Tunison, Operations Manager, National Plastics

Alan Urquhart, Owner, Alan Urquhart Photography and Design

( MPD | California Career Technical Education Model Curriculum Standards



Common Core Alignment Team
Autumn Chapman, Instructor, Oakland Unified School District

Pamela Davis, Instructor, Sacramento City Unified School District
Kristi Leonard, Instructor, Lake Tahoe Unified School District

Marcia McAllister, Instructor, Sacramento City Unified School District
Sofia Paez-Valdez, Instructor, Pasadena Unified School District
Sherry Penaflor, Instructor, Coachella Valley Unified School District
Zach Ronnenberg, Instructor, Davis Joint Unified School District
Russell Wong, Instructor, Pasadena Unified School District

Manufacturing and Product Development | MPD @ )



ACT. 2010. A First Look at the Common Core and
College and Career Readiness. http://www.act.
org/research/policymakers/pdf/FirstLook.pdf

(accessed December 4, 2012).

American Association of Colleges for Teacher
Education (AACTE) and the Partnership for 21st
Century Skills. 2010. “Preparing Students for the
21st Century Economy.” http://www.edsynergy.
org/wp-content/uploads/2011/07/PREPARING-
STUDENTS-FOR-THE-21ST-CENTURY-
ECONOMY-3.doc (accessed December 4, 2012).

Anderson, Lorin W., David R. Krathwohl, Peter W.
Airasian, Kathleen A. Cruikshank, Richard E.
Mavyer, Paul R. Pintrich, James Rahts, and Merlin
C. Wittrock. 2001. A Taxonomy for Learning,
Teaching, and Assessing: A Revision of Bloom's
Taxonomy of Educational Objectives. New York:
Pearson.

Association of American Colleges and Universities.
2007. College Learning for the New Global
Century. http://www.aacu.org/advocacy/leap/
documents/GlobalCentury final.pdf (accessed
December 4, 2012).

Association of American Colleges and Universities
and Peter D. Hart Research Associates, Inc.
2006. How Should Colleges Prepare Students to
Succeed in Today's Global Economy? http://www.
aacu.org/leap/documents/Re8097abcombined.
pdf (accessed December 4, 2012).

California Department of Education. 2006. California
Career Technical Education Model Curriculum
Standards, Grades Seven Through Twelve. http://

www.cde.ca.gov/ci/ct/sf/documents/ctestandards.

pdf (accessed December 4, 2012).

——. 2007. Career Technical Education Framework
for California Public Schools, Grades Seven
Through Twelve. http://www.cde.ca.gov/ci/
ct/sf/documents/cteframework.pdf (accessed
December 4, 2012).

California Employment Development Department.
2010. California’s Green Economy: Summary of
Survey Results. http://www.labormarketinfo.
edd.ca.gov/contentpub/GreenDigest/CA-Green-
Economy-SummarySurveyResults.pdf (accessed
December 4, 2012).

Children Now. 2010. California Report Card 2011-
12: Setting the Agenda for Children. http:ff
reporteard—20ttpdf [Link no longer valid]

(accessed December 4, 2012).

The Conference Board, Partnership for 21st Century
Skills, Corporate Voices for Working Families, and
the Society for Human Resource Management.
2006. Are They Really Ready to Work? Employers’
Perspectives on the Basic Knowledge and Applied
Skills of New Entrants to the 21st Century U.S.
Workforce. http://www.shrm.org/research/
surveyfindings/documents/are they really ready
to work survey report.pdf (accessed December 4,
2012).

Conley, David T. 2010. College and Career Ready:
Helping All Students Succeed Beyond High
School. San Francisco: Jossey-Bass.

Conley, David T., Kathryn V. Drummond, Alicia de
Gonzalez, Jennifer Rooseboom, and Odile Stout.
2011. Reaching the Goal: The Applicability and
Importance of the Common Core State Standards
to College and Career Readiness. Eugene, OR:
Educational Policy Improvement Center. http://
www.epiconline.org/publications/documents/
ReachingtheGoal-FullReport.pdf (accessed
December 4, 2012).

Darling-Hammond, Linda, Ruth Chung Wei,
Alethea Andree, Nikole Richardson, and Stelios
Orphanos. 2009. Professional Learning in the
Learning Profession: A Status Report on Teacher
Development in the United States and Abroad.
Palo Alto, CA: National Staff Development
Council and the School Redesign Network at
Stanford University. http://learningforward.org/
docs/pdf/nsdestudy2009.pdf (accessed December
4,2012).

( @ MPD | California Career Technical Education Model Curriculum Standards


http://www.act.org/research/policymakers/pdf/FirstLook.pdf
http://www.edsynergy.org/wp-content/uploads/2011/07/PREPARING-STUDENTS-FOR-THE-21ST-CENTURY-ECONOMY-3.doc
http://www.aacu.org/advocacy/leap/documents/GlobalCentury_final.pdf
http://www.aacu.org/leap/documents/Re8097abcombined.pdf
http://www.cde.ca.gov/ci/ct/sf/documents/ctestandards.pdf
http://www.cde.ca.gov/ci/ct/sf/documents/cteframework.pdf
http://www.labormarketinfo.edd.ca.gov/contentpub/GreenDigest/CA-Green-Economy-SummarySurveyResults.pdf
http://www.shrm.org/research/surveyfindings/documents/are they really ready to work survey report.pdf
http://www.epiconline.org/publications/documents/ReachingtheGoal-FullReport.pdf
http://learningforward.org/docs/pdf/nsdcstudy2009.pdf

Institute of Education Sciences, National Center
for Education Statistics. 2012. The Condition
of Education. http://nces.ed.gov/programs/coe/
(accessed December 4, 2012).

International Center for Leadership in Education.
2012. "Rigor/Relevance Framework.” Rexford, NY.

http:fHwww-leadered-eomfrrehtmt [Link no longer
valid] (accessed December 4, 2012).

Intersegmental Committee of the Academic
Senates (ICAS) of the California Community
Colleges. 2002. Academic Literacy: A Statement
of Competencies Expected of Students
Entering California’s Public Colleges and
Universities. http://asccc.org/sites/default/files/
Academicliteracy.pdf (accessed December 4,
2012).

Kober, Nancy, and Diane Stark Rentner. 2011. States’
Progress and Challenges in Implementing
Common Core State Standards. Washington, DC:
Center on Education Policy. http://www.cep-dc.
org/displayDocument.cfm?Document|D=343
(accessed December 4, 2012).

Marzano, Robert J., and John S. Kendall. 2007. The
New Taxonomy of Educational Objectives. 2nd ed.
Thousand Oaks, CA: Corwin Press. http:ffwww:
marzanoresearch-eomfsitefdefatttaspx [Link no

longer valid] (accessed December 4, 2012).

MetLife, Inc. 2011. The MetLife Survey of the
American Teacher: Preparing Students for College
and Careers. https://www.metlife.com/assets/
cao/contributions/foundation/american-teacher/
MetLife Teacher Survey 2010.pdf (accessed
December 6, 2012).

National Association of State Directors of Career
Technical Education Consortium (NASDCTEc).
2011. "CTE and College and Career Ready
Standards: Preparing Students for Further
Education and Careers." Silver Spring, MD. http://
www.careertech.org/ (accessed December 4,
2012).

——.2012. “Introduction to the Common Career
Technical Core."

Published January 2017

National Center for Education Statistics. 2008.
Trends in International Mathematics and Science
Study 2007. http://nces.ed.gov/timss/index.asp
(accessed December 4, 2012).

National Governors Association, Council of Chief
State School Officers, and Achieve, Inc. 2008.
Benchmarking for Success: Ensuring U.S.
Students Receive a World-Class Education.
Washington, DC: National Governors Association.
http://www.nga.org/files/live/sites/NGA/files/
pdf/0812BENCHMARKING.PDF (accessed
December 4, 2012).

Organisation for Economic Co-operation and
Development (OECD). 2011. Strong Performers
and Successful Reformers in Education: Lessons
from PISA for the United States. Paris, France.
http://www.oecd.org/pisa/46623978.pdf
(accessed December 4, 2012).

Owen Wilson, Leslie. 2006. “Dr. Leslie Owen Wilson's
Curriculum Pages: Beyond Bloom—A New Version
of the Cognitive Taxonomy.” Stevens Point, WI:
University of Wisconsin-Stevens Point. http://
www4.uwsp.edu/education/Iwilson/curric/
newtaxonomy.htm (accessed December 4, 2012).

Public Broadcasting Service (PBS). 2012. PBS
TeacherLine: Professional development for PreK-
12 educators. http://www.pbs.org/teacherline
(accessed December 4, 2012).

United States Department of Labor, Employment
and Training Administration. 2009. “Secretary's
Commission on Achieving Necessary Skills."
http://wdr.doleta.gov/SCANS/ (accessed
December 4, 2012).

WestEd, the California Department of Education, and
the California Community Colleges Chancellor's
Office. 2008. 2008-2012 California State
Plan for Career Technical Education. http://
www.schoolsmovingup.net/cte/downloads/
cteplan 122808.pdf (accessed December 5,
2012).

Manufacturing and Product Development | MPD @ ,


http://nces.ed.gov/programs/coe/
http://asccc.org/sites/default/files/AcademicLiteracy.pdf
http://www.cep-dc.org/displayDocument.cfm?DocumentID=343
https://www.metlife.com/assets/cao/contributions/foundation/american-teacher/MetLife_Teacher_Survey_2010.pdf
http://www.careertech.org/
http://nces.ed.gov/timss/index.asp
http://www.nga.org/files/live/sites/NGA/files/pdf/0812BENCHMARKING.PDF
http://www.oecd.org/pisa/46623978.pdf
http://www4.uwsp.edu/education/lwilson/curric/newtaxonomy.htm
http://www.pbs.org/teacherline
http://wdr.doleta.gov/SCANS/
http://www.schoolsmovingup.net/cte/downloads/cteplan_122808.pdf

	Structure Bookmarks
	 Manufacturing and Product DevelopmentGraphic   Production  TechnologiesWelding and   Materials  JoiningProduct   Innovation  and DesignMachining   and Forming TechnologiesCalifornia Career Technical Education Model Curriculum Standards




