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There are 11 foundation standards that all students need to master to be successful in the career technical education curriculum and in the workplace. These standards are similar to the competencies described in the June 1991 report issued by the U. S. Department of Labor, Secretary’s Commission on Achieving Necessary Skills (SCANS). The foundation standards are uniform in all sectors, although the subcomponents will differ. They cover the 11 areas essential to all students’ success: 

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 [electronics and communications] sector. 

(The standards listed below retain in parentheses the numbering as specified in the mathematics, science, and history–social science content standards adopted by the State Board of Education.)
1.1 Mathematics 
Specific applications of Algebra I standards (grades eight through twelve):
(1.1) Students use properties of numbers to demonstrate whether assertions are true or false.
(2.0) Students understand and use such operations as taking the opposite, finding the reciprocal, taking a root, and raising to a fractional power.  They understand and use the rules of exponents.

(3.0) Students simplify expressions prior to solving linear equations and inequalities in one variable such as: 3(2x-5) + 4(x-2) = 12.
(4.0) Students solve multistep problems, including word problems, involving linear equations and linear inequalities in one variable and provide justification for each step.
(5.0) Students graph a linear equation, and compute the x- and y- intercepts (e.g., graph 2x + 61 = 4).  They are also able to sketch the region defined by a linear equality (e.g., they sketch the region defined by 2x + 6y < 4).
(6.0) Students verify that a point lies on a line given an equation of the line.  Students are able to derive linear equations by using the point-slope formula.
(7.0) Students understand the concepts of parallel lines and perpendicular lines and how those slopes are related.  Students are able to find the equation of a line perpendicular to a given line that passes through a given point.

(10.0) Students add, subtract, multiply, and divide monomials and polynomials. Students solve multistep problems, including word problems, by using these techniques.
(11.0) Students apply basic factoring techniques to second-and simple third-degree polynomials.  These techniques include finding a common factor for all terms in a polynomial, recognizing the difference of two squares, and recognizing perfect squares of binomials.

(12.0) Students simplify fractions with polynomials in the numerator and denominator by factoring both and reducing them to the lowest terms. 

(13.0) Students add, subtract, multiply, and divide rational expressions and functions. Students solve both computationally and conceptually challenging problems by using these techniques.
(14.0) Students solve a quadratic equation by factoring or completing the square.
(19.0) Students know the quadratic formula and are familiar with its proof by completing the square.

(20.0) Students use the quadratic formula to find the roots of a second-degree polynomial and to solve quadratic equations.
Specific applications of Geometry standards (grades eight through twelve): 

(4.0)  Students prove basic theorems involving congruence and similarity.

(5.0)  Students prove that triangles are congruent or similar, and they are able to use the concept of CPCTC.

(8.0) Students know, derive, and solve problems involving the perimeter, circumference, area, volume, lateral area, and surface area of common geometric figures. 

(10.0) Students compute areas of polygons, including rectangles, scalene triangles, equilateral triangles, rhombi, parallelograms, and trapezoids. 

(11.0) Students determine how changes in dimensions affect the perimeter, area, and volume of common geometric figures and solids. 

(12.0) Students find and use measures of sides and of interior and exterior angles of triangles and polygons to classify figures and solve problems.

(15.0) Students use the Pythagorean Theorem to determine distance and find missing lengths of sides of right triangles.
(16.0) Students perform basic constructions with a straightedge and compass, such as angle bisectors, perpendicular bisectors, and the line parallel to a given line through a point off the line.

(17.0) Students prove theorems by using coordinate geometry, including the midpoint of a line segment, the distance formula, and various forms of equations of lines and circles.

(18.0) Students know the definitions of the basic trigonometric functions defined by the angles of a right triangle.  They also know and are able to use the elementary relationships between them.  For example, tan(x) = sin(x)/cos(x), (sin(x)) 2 + (cos(x)) 2 = 1.

(19.0) Students use trigonometric functions to solve for an unknown length of a side of a right triangle, given an angle and a length of a side.

(20.0) Students know and are able to use angle and side relationships in problems with special right triangles, such as 30(, 60(, and 90( triangles and 45(, 45(, and 90( triangles.
(22.0) Students know the effect of rigid motions on figures in the coordinate plane and space, including rotations, translations, and reflections.

Specific applications of Probability and Statistics standards (grades eight through twelve): 

(8.0) Students organize and describe distributions of data by using a number of different methods, including frequency tables, histograms, standard line and bar graphs, stem-and-leaf displays, scatter plots, and box-and-whisker plots. 

1.2 Science
Specific applications of Investigation and Experimentation standards (grades nine through twelve):

(1.a) Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

(1.c) Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

(1.d) Formulate explanations by using logic and evidence.

(1.f) Distinguish between hypothesis and theory as scientific terms.

(1.j) Recognize the issues of statistical variability and the need for controlled tests.

(1.l) Analyze situations and solve problems that require combining and applying concepts from more than one area of science.

(1.m) Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the findings. Examples of issues include irradiation of food, cloning of animals by somatic cell nuclear transfer, choice of energy sources, and land and water use decisions in California.
1.3 History–Social Science 
Specific applications of Principles of Economics standards (grade twelve): 

(12.2) Students analyze the elements of America’s market economy in a global setting.

(12.2.2) Discuss the effects of changes in supply and/or demand on the relative scarcity, price, and quantity of particular products. 

(12.2.3) Explain the roles of property rights, competition, and profit in a market economy. 

(12.2.5) Understand the process by which competition among buyers and sellers determines a market price. 

(12.2.6) Describe the effect of price controls on buyers and sellers. 

(12.2.7) Analyze how domestic and international competition in a market economy affects goods and services produced and the quality, quantity, and price of those products. 

(12.2.10) Discuss the economic principles that guide the location of [electronics and communications] production and industry and the spatial distribution of transportation and retail facilities. 
(12.4) Students analyze the elements of the U.S. labor market in a global setting.

(12.4.3) Discuss wage differences among jobs and professions, using the laws of demand and supply and the concept of productivity.
2.0 Communications 
Students understand the principles of effective oral, written, and multimedia communication in a variety of formats and contexts.
(2.5) Write business letters:

a. Provide clear and purposeful information and address the intended audience appropriately.

b. Use appropriate vocabulary, tone, and style to take into account the nature of the relationship with, and the knowledge and interests of, the recipients.

c. Highlight central ideas or images.

d. Follow a conventional style with page formats, fonts, and spacing that contribute to the documents’ readability and impact. 

(2.6) Write technical documents (e.g., a manual on rules of behavior for conflict resolution, procedures for conducting a meeting, minutes of a meeting): 

Report information and convey ideas logically and correctly. 

Offer detailed and accurate specifications. 

Include scenarios, definitions, and examples to aid comprehension (e.g., troubleshooting guide). 

Anticipate readers’ problems, mistakes, and misunderstandings. 

Specific applications of Writing Strategies and Applications standards (grades eleven and twelve): 

(1.3) Structure ideas and arguments in a sustained, persuasive, and sophisticated way and support them with precise and relevant examples. 

(1.6) Develop presentations by using clear research questions and creative and critical research strategies (e.g., field studies, oral histories, interviews, experiments, electronic sources). 

(1.7) Use systematic strategies to organize and record information (e.g., anecdotal scripting, annotated bibliographies). 

(1.8) Integrate databases, graphics, and spreadsheets into word-processed documents. 

(2.5) Write job applications and résumés: 

Provide clear and purposeful information and address the intended audience appropriately. 

Use varied levels, patterns, and types of language to achieve intended effects and aid comprehension. 

Modify the tone to fit the purpose and audience. 

Follow the conventional style for that type of document (e.g., résumé, memorandum) and use page formats, fonts, and spacing that contribute to the readability and impact of the document. 

(2.6) Deliver multimedia presentations: 

Combine text, images, and sound and draw information from many sources (e.g., television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images). 

Select an appropriate medium for each element of the presentation. 

Use the selected media skillfully, editing appropriately and monitoring for quality. 

Test the audience’s response and revise the presentation accordingly. 

2.3 Written and Oral English Language Conventions 
Specific applications of English Language Conventions standards (grades eleven and twelve): 
(1.1) Demonstrate control of grammar, diction, and paragraph and sentence structure and an understanding of English usage.
(1.2) Produce legible work that shows accurate spelling and correct punctuation and capitalization. 

(1.3) Reflect appropriate manuscript requirements in writing.

2.4 Listening and Speaking

Specific applications of Listening and Speaking Strategies and Applications standards (grades nine and ten):

(1.1) Formulate judgments about the ideas under discussion and support those judgments with convincing evidence.

(1.7) Use props, visual aids, graphs, and electronic media to enhance the appeal and accuracy of presentations.

(2.2) Deliver expository presentations:

a. Marshal evidence in support of a thesis and related claims, including information on all relevant perspectives.

b. Convey information and ideas from primary and secondary sources accurately and coherently.

c. Make distinctions between the relative value and significance of specific data, facts, and ideas.

d. Include visual aids by employing appropriate technology to organize and display information on charts, maps, and graphs.

e. Anticipate and address the listener’s potential misunderstandings, biases, and expectations.

f. Use technical terms and notations accurately.

(2.3) Apply appropriate interviewing techniques:

a. Prepare and ask relevant questions.

b. Make notes of responses.

c. Use language that conveys maturity, sensitivity, and respect.

d. Respond correctly and effectively to questions.

e. Demonstrate knowledge of the subject or organization.

f. Compile and report responses.

g. Evaluate the effectiveness of the interview.

Specific applications of Listening and Speaking 
Strategies and Applications standards (grades eleven and twelve):
(1.8) Use effective and interesting language, including:

a. Informal expressions for effect

b. Standard American English for clarity

c. Technical language for specificity

(1.14) Analyze the techniques used in media messages for a particular audience and evaluate their effectiveness (e.g., Orson Welles’ radio broadcast “War of the Worlds”).

(2.4) Deliver multimedia presentations:

a. Combine text, images, and sound by incorporating information from a wide range of media, including films, newspapers, magazines, CD-ROMs, online information, television, videos, and electronic media-generated images.

b. Select an appropriate medium for each element of the presentation.

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly.

3.0 Career Planning and Management
Students understand how to make effective decisions, use career information, and manage personal career plans: 

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

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, résumé writing, interviewing skills, and preparation of a portfolio. 
4.0 Technology 
Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments: 

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. 

4.4 Understand geographic information systems (G.I.S.). 

4.5 Determine the validity of the content and evaluate the authenticity, reliability, and bias of electronic and other resources. 

4.6 Differentiate among, select, and apply appropriate tools and technology. 
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: 

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. 
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: 

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. 

6.3 Understand how to locate important information on a material safety data sheet. 

6.4 Maintain safe and healthful working conditions. 

6.5 Use tools and machines safely and appropriately. 

6.6 Know how to both prevent and respond to accidents in the [electronics/communications] industry. 
7.0 Responsibility and Flexibility 
Students know the behaviors associated with the demonstration of responsibility and flexibility in personal, workplace, and community settings: 

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. 

7.5 Understand the importance of time management to fulfill responsibilities. 

7.6 Know how to apply high-quality craftsmanship to a product or presentation and continually refine and perfect it. 
8.0 Ethics and Legal Responsibilities 
Students understand professional, ethical, and legal behavior consistent with applicable laws, regulations, and organizational norms: 

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. 

8.4 Understand how to access, analyze, and implement quality assurance information. 
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: 

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, such as the [American Radio Relay League – ARRL], 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 Know multiple approaches to conflict resolution and their appropriateness for a variety of situations in the workplace. 

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

9.6 Understand leadership, cooperation, collaboration, and effective decision-making skills applied in group or team activities, including the student organization.
10.0 Technical Knowledge and Skills 
Students understand the essential knowledge and skills common to all pathways in the [electronic and communications] sector: 

10.1 Understand the aims, purposes, history, and structure of the [ARRL] student organization, and know the opportunities it makes available. 

10.2 Manage and actively engage in a career-related, supervised [communications] experience.
11.0 Demonstration and Application 
Students demonstrate and apply the concepts contained in the foundation and pathway standards.
[Awaiting development.]
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