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Preface

(
In 1998, the Maine Association of Vocational Education Administrators charged the Center for Career Development, part of the Maine Technical College System, with developing products and processes to align all applied technology programming to the then new, Maine Learning Results. This initiative became known as “MLR/CIP”—the Maine Learning Results-Curriculum Integration Project. 

The Maine State Board of Education and Maine’s Commissioner of Education, J. Duke Albanese, agreed to support MLR/CIP, and the Maine Department of Education has devoted considerable financial and human resources to realize the goals of this project.

What are standards in the context of MLR/CIP?

A standard is an authoritative body of criteria representing agreed-upon norms in the context of a given subject area. The Statewide Standards identify specific knowledge and performance in, for example, Automotive Technology or Information Technology and their corresponding industry-related duties/responsibilities, work tasks, and skill-sets. Maine Statewide Standards are informed by state and nationally recognized organizations and initiatives, such as the Secretary's Commission on Achieving Necessary Skills (SCANS), the National Skill Standards Board, Vocational-Technical Education Consortium of States (V-TECS), and other sources listed in each Standard’s bibliography. Maine Statewide Standards represent the most current, comprehensive, and industry-validated guidelines for vocational-technical programs possible and are the result of collaboration across educational and industry lines. 

Maine Department of Education (MDOE) Expectations: What do the standards mean for educators?

These standards establish statewide applied technology (vocational-technical) curriculum goals and align them with Maine Learning Results. Therefore, how should educators regard this document in terms of program quality, planning, and implementation? How should educators regard this document in terms of scope and accountability? What is required of instructors and students based on this document? What resources exist that can help instructors understand and implement these Standards? The following describe MDOE views and expectations regarding these Standards:

· Statewide Standards represent a framework of core, universal content to which each related local program should align.
· These Standards should inform instructors’ curriculum, instruction, and assessment activities.  

· Statewide Standards represent a minimum set of skills, knowledge, and performance that all students in similar programs should be able to demonstrate. Program instructors are encouraged to teach not only according to the Standards but also according to appropriate industry certifications.

· Local program instructors may choose not to teach certain aspects of the Standard if those aspects are not relevant to local market needs as determined by program advisory committees, and if the rationale for not doing so is sound. The decision to cut out any given aspect of the Standard must be weighed against the effect this will have on students’ understanding of “all aspects of the industry.”

· Quality implementation of the Standards will lead to an increase in effective and validated post-secondary articulation agreements.

· Use of the Standard will both assure and illustrate alignment with the Maine Learning Results cross-referenced within.

· Statewide Standards will be a cornerstone for approval of all new programs as expressed in the revised Standard Criteria for Maine Secondary Applied Technology Education Programs, due for publication in January 2002. Shortly thereafter, the new Standard Criteria will be admitted into State of Maine Rule, Education/General 05  071, Chapter 232.

· All currently operational vocational-technical programs must fully align with these Standards within a period of time to be determined by this department. The likely implementation date will be September 2003. The Standards will be an integral focus of the department’s site-based program review, which will resume in January 2002. 
Resources and services for educators related to the Statewide Standards:

· An essential design feature of the MLR/CIP process is the School-Based Learning Team (SBLTs). SBLTs are teams of instructors at each vocational-technical center who will engage the Standards and formulate professional development goals around implementation of the Standards. The Center for Career Development (CCD) provides support to SBLTs through Curriculum Specialist services.

· Program Advisory committees can provide invaluable assistance. By reviewing the Standards with their committees, instructors will generate ideas to forward and enhance their work with students.

· Tech Updates—regional or statewide meetings of instructors in the same discipline—are another tool for focusing on best practices in implementing the Standards.

· CCD and MDOE staff can provide targeted assistance.

· MDOE program review will result in recommendations to improve Standards implementation.

All contributing participants to this Statewide Standard are included in the Acknowledgements section of the Standard. The Maine Department of Education wishes to thank particularly, the Center for Career Development, the Maine Association of Vocational Education Administrators (MAVEA), and all of the MLR/CIP contributors for their truly excellent work. MDOE is proud to adopt these Statewide Standards.
(
Introduction

(
This statewide standard was developed by the Center for Career Development for the Maine Department of Education Workforce Education Team, with direction from both practitioners in the industry and Maine secondary/post-secondary technology instructors. The statewide standard draws on state and national skill standards.

Given that Maine's school-to-work initiatives, such as the State's secondary vocational/technical programs, are required to incorporate the State of Maine Learning Results (MLR), it is imperative that the standard include a crosswalk to the Learning Results. Linkages identified in this document are potential only. Whether or not these or other MLR linkages become actual depends on how each instructor chooses to teach and assess these skills.

Please note:

· The full text of MLR identified as applicable to this technology precedes the duties and tasks listed in this standard. Each MLR is designated by a reference code. 

· MLR applicable to any or all tasks in a specific duty (set of tasks) are indicated by their codes and listed under the duty name.

· Duties and tasks present skills and knowledge needed by workers in this occupational area, beginning with the attributes all students should have, and followed by duty areas specific to this field or technology.

· Tasks marked with an asterisk (*) are core and are recommended for all students. However, curricula will vary by school, according to the discretion of the instructor and the Program Advisory Committee, which determines the needs of the geographic area served.
(
Applicable Classification of Instructional Programs (CIP) Codes

(
US Department of Education CIP Code

	46.0302
	Electrician
	An instructional program that prepares individuals to apply technical knowledge and skills to install, operate, maintain, and repair electric apparatus and systems such as residential, commercial, and industrial electric-power wiring; and DC and AC motors, controls, and electrical distribution panels. Includes instruction in the use of test equipment. 


(
Glossary of Terms

(
Applied/Integrated Curriculum — A strategy or method that helps students combine academic knowledge with technical skill to solve practical workplace or community problems. 

Assessment — A procedure used to evaluate a student’s level of competence in a task or set of tasks.

Classification of Instructional Programs (CIP) — A taxonomy for instructional programs at all levels, developed by the U.S. Department of Education's Center for Education Statistics.

Competencies — The knowledge, skills, attitudes, and values that enable workers to perform their duties and responsibilities effectively and efficiently.

Core Task — The most essential units of work in the technology.

Duty — A group of related responsibilities (e.g., safety) composed of identifiable and measurable tasks.

Maine Learning Results — The long-range education goals and standards for student performance, setting out what Maine students should know and be able to do at each stage of their schooling: PreK-grade 2, grades 3-5, grades 5-8, and by graduation from high school.
Performance Criteria — A description of behavior, level of proficiency, or desired outcome by which to evaluate task results.
Task — A specific, meaningful unit of work that results in a product, service, or decision.

 (
ELECTRICAL TECHNOLOGY 

Maine Learning Results Links – Codes and Text

(
The following secondary-level Maine Learning Results [as printed July 1997 by the Maine Department of Education] were identified by members of the Curriculum Integration Project Electrical Technology Workgroup as relatively strongly linked to a typical electrical program. 


CPA00 CAREER PREP - PREPARING FOR THE FUTURE 

Students will be knowledgeable about the world of work, explore career options, and relate personal skills, aptitudes, and abilities to future career decisions. Students will be able to:

CPA01 Demonstrate the leadership and membership skills necessary to succeed as a member of a team.

CPA02 Analyze skills and abilities required in a variety of career options and relate them to their own skills and abilities.

CPA03 Demonstrate an understanding of the relationship between the changing nature of work and educational requirements.

CPA04 Demonstrate an understanding of basic business concepts such as profit and loss, the availability of skilled labor, market share, and customer service.

CPB00 CAREER PREP - EDUCATION/CAREER PLANNING AND MANAGEMENT

Guided by self-assessment and personal career interests, students will integrate school- and work-based experiences to develop their career goals. Students will be able to:

CPB01 Use a career planning process that includes self-assessment, personal development, and a career portfolio as a way to gain initial entry into the workplace.

CPB02 Demonstrate job-seeking skills.

CPB03 Assess personal, educational, and career skills that are transferable among various jobs.

CPC00 CAREER PREP - INTEGRATED AND APPLIED LEARNING

Students will demonstrate how academic knowledge and skills are applied in the workplace and other settings. Students will be able to:

CPC01 Demonstrate an understanding of the integration and application of academic and occupational skills in school, learning, work, and personal lives.

CPC02 Demonstrate knowledge of customer satisfaction strategies.

CPC04 Use mathematical, scientific, and technological tools to design and apply solutions to a community problem.

CPC05 Demonstrate an understanding of workplace safety and human factors in the development of products, services, or processes.

CPD00 CAREER PREP - BALANCING RESPONSIBILITIES

Students will acquire and apply skills/concepts required to balance personal, family, community, and work responsibilities. Students will be able to:

CPD03 Demonstrate an understanding of the importance of community involvement to family and community life.

CPD04 Demonstrate an ability to manage personal resources.

HEA00 HEALTH & PHYSICAL EDUCATION - HEALTH CONCEPTS

Students will understand health promotion and disease prevention concepts.  Students will be able to:

HEA01 Analyze the relationship between personal health practices and individual well-being.

HEA03 Evaluate the short- and long-term effects of risky behavior.

HEC00 HEALTH & PHYSICAL EDUCATION - HEALTH PROMOTION AND RISK REDUCTION

Students will understand how to reduce their health risks through the practice of healthy behaviors.  Students will be able to:

HEC01 Analyze the extent to which individuals are responsible for enhancing health and safety in the community and the workplace.

HEC02 Demonstrate strategies to avoid, change, and report unsafe situations.

HEE00 HEALTH & PHYSICAL EDUCATION - COMMUNICATION SKILLS

Students will understand that skillful communication can contribute to better health for themselves, their families, and the community.  Students will be able to:

HEE01 Demonstrate healthy ways to listen and communicate effectively with family, peers, and others.

HEE02 Demonstrate strategies that can be used to prevent or solve conflicts without harm.

HEF00 HEALTH & PHYSICAL EDUCATION - DECISION-MAKING AND GOAL SETTING

Students will learn how to set personal goals and make decisions that lead to better health.  Students will be able to:

HEF01 Demonstrate various decision-making strategies that can be used to address behaviors which lead to trouble.

HPEC0 HEALTH & PHYSICAL EDUCATION - PERSONAL & SOCIAL INTERACTIONS

The student will demonstrate responsible personal and social behaviors in physical activity settings.  Students will be able to:

HPEC3 Initiate independent and responsible personal behavior in physical activity settings.

HPEC4 Identify potentially dangerous consequences and outcomes of participation in physical activity.

HPEC6 Demonstrate appropriate etiquette, ways of interacting, care of equipment, and safety in the setting of an activity.

HPEC7 Apply a decision-making process to their safety and that of others in activity settings.

LAA00 PROCESS OF READING 

Students will use the skills and strategies of the reading process to comprehend, interpret, evaluate, and appreciate what they have read.  Students will be able to:

LAA01 Demonstrate an understanding that reading is a gradual process of constructing meaning and revising initial understandings.

LAA02 Demonstrate an understanding that a single text will elicit a wide variety of responses, each of which may be the point of view of the individual reader or listener.

LAA03 Identify the author’s purpose and analyze the effects of that purpose on the text.

LAA06 Use the context of a work to determine the figurative, idiomatic, and technical meanings of terms.

LAA07 Use the context of a work to determine the meanings of abbreviations and acronyms.

LAA08 Find the meaning of relatively uncommon technical terms used in informational texts.

LAA11 Represent key ideas and supporting details in various written forms (e.g., outline, paraphrase, concise summary).

LAC00 LANGUAGE AND IMAGES

Students will demonstrate an understanding of how words and images communicate.  Students will be able to:

LAC06 Use dictionaries, handbooks, and other language-related resources to evaluate the accuracy of their use of English.

LAC08 Identify propaganda techniques used by writers and speakers.

LAD00 INFORMATIONAL TEXTS

Students will apply reading, listening, and viewing strategies to informational texts across all areas of curriculum.  Students will be able to:

LAD01 Scan a passage to determine whether a text contains relevant information.

LAD02 Distinguish between apparent fact and opinion in nonfiction texts.

LAD03 Use discussions with peers as a way of understanding information.

LAD05 Analyze and synthesize the concepts and details in informational texts.

LAD06 Explain how new information from a text changes personal knowledge.

LAH00 RESEARCH-RELATED WRITING AND SPEAKING

Students will work, write, and speak effectively when doing research in all content areas. Students will be able to:

LAH01 Develop an appropriate strategy for finding information on a particular topic.

LAH02 Use referencing while doing research.

LAH03 Record significant information from events attended and interviews conducted.

LAH04 Identify and use library information services.

LAH05 Use government publications, in-depth field studies, and almanacs for research.

LAH06 Use CD-ROM, microfiche, and similar resource media for research.

LAH07 Identify and use a variety of news sources (e.g., newspapers, magazines, broadcast and recorded media, artifacts), informants, and other likely sources for research purposes.

LAH08 Use search engines and other Internet resources to do research.

LAH11 Evaluate information for accuracy, currency, and possible bias.

LAH12 Report orally, using a variety of technological resources to present the results of a research project.

MAB00 COMPUTATION

Students will understand and demonstrate computation skills.  Students will be able to:

MAB01 Use various techniques to approximate solutions, determine the reasonableness of answers, and justify the results.

MAC00 DATA ANALYSIS AND STATISTICS

Students will understand and apply concepts of data analysis.  Students will be able to:

MAC01 Determine and evaluate the effect of variables on the results of data collection.

MAC02 Predict and draw conclusions from charts, tables, and graphs that summarize data from practical situations.

MAE00 GEOMETRY

Students will understand and apply concepts from geometry.  Students will be able to:

MAE01 Draw coordinate representations of geometric figures and their transformations.

MAE03 Apply trigonometry to problem situations involving triangles and periodic phenomena.

MAF00 MEASUREMENT

Students will understand and demonstrate measurement skills.  Students will be able to:

MAF01 Use measurement tools and units appropriately and recognize limitations in the precision of the measurement tools.

MAF02 Derive and use formulas for area, surface area, and volume of many types of figures.

MAG00 PATTERNS, RELATIONS, FUNCTIONS

Students will understand that mathematics is the science of patterns, relationships, and functions.  Students will be able to:

MAG01 Create a graph to represent a real-life situation and draw inferences from it.

MAG02 Translate and solve a real-life problem using symbolic language.

MAH00 ALGEBRA CONCEPTS

Students will understand and apply algebraic concepts.  Students will be able to:

MAH01 Use tables, graphs, and spreadsheets to interpret expressions, equations, and inequalities.

MAH03 Formulate and solve equations and inequalities.

MAH04 Analyze and explain situations using symbolic representations.

MAI00 DISCRETE MATHEMATICS

Students will understand and apply concepts in discrete mathematics.  Students will be able to:

MAI01 Use linear programming to find optimal solutions to a system.

MAI02 Use networks to find solutions to problems.

MAJ00 MATHEMATICAL REASONING

Students will understand and apply concepts of mathematical reasoning.  Students will be able to:

MAJ01 Analyze situations where more than one logical conclusion can be drawn from data presented.

STE00 SCIENCE & TECHNOLOGY - STRUCTURE OF MATTER

Students will understand the structure of matter and the changes it can undergo.  Students will be able to:

STE02 Analyze how matter is affected by changes in temperature, pressure, and volume.

STH00 SCIENCE & TECHNOLOGY - ENERGY

Students will understand concepts of energy.  Students will be able to:

STH02 Examine and describe how light is reflected and refracted (deflected) by mirrors and lenses.

STH03 Explain or demonstrate how sound waves travel.

STH05 Use mathematics to describe the work and power in a system.

STH07 Use mathematics to describe and predict electrical and magnetic activity (e.g., current, resistance, voltage).

STH08 Compare and contrast how conductors, semiconductors, and superconductors work and describe their present and potential uses.

STH09 Demonstrate an understanding that energy can be found in chemical bonds and can be used when it is released from those bonds.

STI00 SCIENCE & TECHNOLOGY - MOTION

Students will understand the motion of objects and how forces can change that motion.  Students will be able to:

STI06 Describe how forces within and between atoms affect their behavior and the properties of matter.

STJ00 SCIENCE & TECHNOLOGY - INQUIRY AND PROBLEM SOLVING

Students will apply inquiry and problem-solving approaches in science and technology.  Students will be able to:

STJ01 Make accurate observations using appropriate tools and units of measure.

STJ02 Verify, evaluate, and use results in a purposeful way.  This includes analyzing and interpreting data, making predictions based on observed patterns, testing solutions against the original problem conditions, and formulating additional questions.

STJ03 Demonstrate the ability to use scientific inquiry and technological method with short-term and long-term investigations, recognizing that there is more than one way to solve a problem.  Demonstrate knowledge of when to try different strategies.

STJ04 Design and construct a device to perform a specific function, then redesign for improvement (e.g., performance, cost).

STK00 SCIENCE & TECHNOLOGY - SCIENTIFIC REASONING

Students will learn to formulate and justify ideas and to make informed decisions.  Students will be able to:

STK01 Judge the accuracy of alternative explanations by identifying the evidence necessary to support them.

STK02 Explain why agreement among people does not make an argument valid.

STK03 Develop generalizations based on observations.

STK04 Determine when there is a need to revise studies in order to improve their validity through better sampling, controls, or data analysis techniques.

STK06 Analyze situations where more than one logical conclusion can be drawn.

STL00 SCIENCE & TECHNOLOGY - COMMUNICATION

Students will communicate effectively in the application of science and technology.  Students will be able to:

STL02 Use journals and self-assessment to describe and analyze scientific and technological experiences and to reflect on problem-solving processes.

STL03 Make and use appropriate symbols, pictures, diagrams, scale drawings, and models to represent and simplify real-life situations and to solve problems.

STL04 Employ graphs, tables, and maps in making arguments and drawing conclusions.

STL07 Use computers to organize data, generate models, and do research for problem-solving.

STM00 SCIENCE & TECHNOLOGY - IMPLICATIONS OF SCIENCE AND TECHNOLOGY

Students will understand the historical, social, economic, environmental, and ethical implications of science and technology.  Students will be able to:

STM03 Evaluate the ethical use or introduction of new scientific or technological developments.

STM04 Analyze the impacts of various scientific and technological developments.

SSEA0 SOCIAL STUDIES - ECONOMICS - PERSONAL & CONSUMER ECONOMICS

Students will understand that economic decisions are based on the availability of resources and the costs and benefits of choices.  Students will be able to:

SSEA1 Conduct a cost-benefit analysis of a personal or business decision.

SSEB0 SOCIAL STUDIES - ECONOMICS - ECONOMIC SYSTEMS OF THE UNITED STATES

Students will understand the economic system of the United States, including its principles, development, and institutions.  Students will be able to:

SSEB4 Describe the full costs (including externalities) associated with the use of natural and human resources to produce economic goods and services (e.g., solar power versus nuclear power to provide electricity).
	Task
	Performance Criteria

	A. Professional Attributes

	The following MLR link to all or some of the tasks in this duty area:
CPA01,  CPA03, CPA04, CPB02, CPB03, CPC02, CPC05, HEC01, HEC02, HPEC6,  HPEC7, LAH03, LAH11


	A1*
	Displays high standards for attendance and punctuality.
	Arrives on time and prepared to work; complies with attendance policy. 

	A2*
	Displays a positive attitude. 
	Exhibits motivation, self-confidence, and persistence; accepts feedback and suggestions for improvement positively and appropriately; copes with mistakes, stressful situations, and failures constructively. 

	A3*
	Displays appropriate behavior.
	Accepts responsibility for personal decisions and actions; complies with rules and regulations; shows respect for self and others and for property and equipment; exhibits self-control; uses appropriate language; dresses/grooms for required duties appropriately and in compliance with safety regulations. 

	A4*
	Works effectively as a team member.
	Demonstrates an understanding of the importance of teamwork; asks for or offers help appropriately; works cooperatively; displays a commitment to performing quality work; participates in group decision-making using appropriate communication and feedback skills; fulfills personal responsibilities as a team member.

	A5*
	Meets customer needs. 
	Demonstrates an understanding of quality customer service; identifies internal/external customer needs; assesses ability to meet customer needs; takes appropriate action(s) to satisfy customer; relates to customer in a positive manner.

	A6*
	Self-assesses performance.
	Evaluates own performance critically with input from instructors, supervisors, and peers.

	A7*
	Demonstrates career exploration and planning skills.
	Selects target career area(s) based on own abilities and preferences; identifies knowledge, skills, and educational requirements for target career(s); relates school-based learning to career aspirations; investigates options for acquiring work experience, such as service learning projects and STW (school-to-work) pathways.


	B. Communications

	The following MLR link to all or some of the tasks in this duty area:
HEE01, HEE02, LAA11; LAD01, LAD03, LAD05, LAH01, LAH02, LAH03, LAH04, LAH05, LAH06, LAH11



	B1*
	Applies listening skills.
	Listens for, receives, interprets, and recalls specific details and instructions in conversations and group meetings; uses active listening skills in comprehending technical and non-technical oral information.

	B2*
	Applies speaking skills.
	Responds appropriately during conversations; uses proper language etiquette; speaks clearly and directly; asks clear, concise, and appropriate questions; uses correct technical vocabulary.

	B3*
	Applies reading skills.
	Locates and demonstrates understanding of written technical and non-technical information necessary for completing task/project; uses data contained in graphs, tables, charts, or schedules. 

	B4*
	Applies writing skills.
	Uses proper business or technical writing style; takes effective notes; completes written assignments legibly, completely, and accurately; uses correct technical vocabulary; applies proofreading skills.

	C. Critical/Creative Thinking

	The following MLR link to all or some of the tasks in this duty area:
CPC01, HEC02, HEE01, HEE02, LAA11, LAD01, LAD03, LAD05, LAH01, LAH02, LAH03, LAH04, LAH05, LAH06, LAH11, MAB01, MAC02, STJ01, STJ02, STL04



	C1*
	Locates and researches information and data.
	Identifies appropriate information sources; distinguishes between essential and non-essential data; identifies important data patterns; summarizes data into systematic, understandable formats.

	C2*
	Analyzes and evaluates information and data.
	Distinguishes among fact, theory, opinion, and assumption; identifies contradictions in data; interprets tables, graphs, diagrams, and charts; develops conclusions; uses data to support/suggest a course of action.

	C3*
	Displays planning and organization skills.
	Sets goals; prioritizes tasks; develops feasible, organized, and efficient plan to complete task or project; applies time-management techniques to complete tasks on time and to appropriate quality standards.

	C4*
	Applies problem-solving skills.
	Identifies and analyzes problem; considers options with pros and cons for each; suggests reasonable solution(s).

	C5*
	Applies decision-making skills.
	Identifies decision to be made; evaluates potential outcomes; consults instructors/supervisors or peers as appropriate.

	C6*
	Applies creative thinking skills.
	Adapts ideas and information in innovative ways to complete assignments more effectively and efficiently.

	C7*
	Performs general information management tasks.
	Keeps written and electronic information organized efficiently; follows procedures for information security and confidentiality.

	D.  Safety

	The following MLR link to all or some of the tasks in this duty area:
CPA01, CPC05, HEC01, HEC02, HEE01, HEE02, LAA11, LAD05



	D1*
	Follows general workplace safety procedures.
	Complies with federal, state, and local safety guidelines relevant to assigned duties; follows organizational safety requirements for operation of equipment and machinery; describes procedures for safely working in confined areas.

	D2*
	Uses ergonomically correct work methods.
	Complies with OSHA (Occupational Safety and Health Administration), state, and worksite ergonomic guidelines, such as proper posture/techniques for computer use, safe lifting practices, etc.

	D3*
	Follows emergency safety procedures.
	Displays understanding of emergency safety procedures; responds correctly during safety drills.

	D4*
	Maintains safe work area.
	Keeps clean, well-organized, and manageable work station(s); identifies and reports hazardous and unsafe conditions; stores/secures supplies safely and systematically; disposes of used supplies and equipment according to applicable regulations.

	D5*
	Identifies, uses, and stores hazardous materials common to the worksite.
	Recognizes OSHA labeling symbols; handles commonly used products safely; identifies applicable MSDS (Material Safety Data Sheet) and extracts pertinent information; practices safe procedures for storing all commonly used hazardous materials.

	D6*
	Uses protective clothing, vision protection, and hearing protection where required.
	Wears proper clothing and foot, vision, and hearing protection according to OSHA and school regulations; uses necessary safety harnessing and fall protection equipment.

	D7*
	Uses respiratory protection where required.
	Uses respiratory-protection equipment according to manufacturer instructions and school regulations.

	D8*
	Follows electrical safety procedures.
	Complies with national, state, and local electrical codes; follows lockout/tagout procedures; identifies locations and use of power-kill switches, and explains safety issues concerning confined space entry and fall protection systems.

	D9*
	Identifies and uses hand tools.
	Uses hand tools such as screwdrivers, pliers, diagonal cutters, strippers, wrenches, hammers, and clamps appropriately and safely; properly maintains and stores tools.

	D10*
	Identifies and uses power tools.
	Uses a variety of power tools such as drills and saws appropriately and safely; properly maintains and stores tools.

	E.  Planning & Organization

	The following MLR link to all or some of the tasks in this duty area: **


	E1*
	Prioritizes work assignments.
	Makes appropriate decisions concerning which task/project to be working on at a given time taking into account co-workers’ requests, task/project importance, and timelines of all assigned work.

	E2*
	Reviews blueprints, schematics, and specifications.
	Locates, interprets, and uses applicable blueprints, schematics, sketches, and specifications appropriately.

	E3*
	Uses simple drawings and freehand sketches.
	Creates and interprets sketches and simple drawings to communicate job requirements; uses established drawing symbols and conventions.

	E4*
	Plans task/project sequence.
	Develops feasible, organized, and efficient plan for completing task or project.

	E5*
	Meets task/project timelines.
	Completes task/project within required time limits; meets task/project quality standards.

	E6*
	Lists and prices materials.
	Develops an itemized list of materials used for the job and their net unit and total prices.

	E7*
	Coordinates with other trades.
	Describes strategies for coordinating electrical work with carpenters, plumbers, drywall installers, and other contractors in order to maximize efficiency and minimize re-work.

	

	F.  Electrical Theory 

	The following MLR link to all or some of the tasks in this duty area: **


	F1*
	Describes the atomic model.
	Recognizes what atoms are and how they are constructed.



	F2*
	Compares conductors and insulators
	Explains the difference between conductors and insulators, including their physical and electrical properties.

	F3*
	Explains how voltage, current, and resistance are related to each other in direct current (DC) circuits.
	Defines voltage, current, and resistance; identifies the ways in which voltage can be produced; defines and applies the units of measurement that are used to quantify the properties of electricity; using the formula for Ohm’s Law, calculates an unknown value.

	F4*
	Explains power usage in an electrical circuit.
	Using the power formula, calculates the amount of power used by a circuit.

	F5*
	Describes the basic types of circuits.
	Explains the basic characteristics of series, parallel, and series-parallel circuits.

	F6*
	Uses Kirchoff’s Law.
	Calculates, using Kirchoff’s Voltage Law, the voltage drop in series, parallel, and series-parallel circuits and the total current in parallel and series-parallel circuits.

	F7*
	Calculates resistance.
	Finds the total amount of resistance in a series circuit, a parallel circuit, and a series-parallel circuit.

	F8
	Describes basic AC (alternating current) theory
	Calculates the peak and effective voltage or current values of an AC waveform; describes the voltage and current phase relationships in resistive and inductive circuits; defines inductive reactance and capacitive reactance and describes how they are affected by frequency; explains basic transformer action.

	G.  Electrical Wiring

	The following MLR link to all or some of the tasks in this duty area: **


	G1*
	Plans location of electrical boxes, panels, and conduit runs.
	Verifies that exact location of electrical boxes, panels, and conduit runs to be installed are identifiable on blueprints.

	G2*
	Verifies on-site dimensions.
	Uses measuring tools and checks against blueprints; determines accurate requirements for conduit and wiring.

	G3*
	Uses fasteners and anchors.
	Identifies and properly uses a variety of typical threaded fasteners, non-threaded fasteners, and anchors.

	G4
	Lays out grounding system.
	Studies blueprints to determine plans for grounding system; establishes locations of grounding conductors and connections.

	G5
	Prepares site for grounding system.
	Digs trench or coordinates trench excavation, if necessary; drives ground rods into the ground.

	G6
	Wires grounding system.
	Wires service panel to ground rod, ensuring that ground cable and installation adheres to code.

	G7*
	Mounts electrical boxes, panels, and conduit.
	Attaches electrical boxes, panels, and conduit securely in the locations identified according to all applicable codes.

	G8*
	Bends conduit.
	Identifies methods of hand-bending conduit; makes 90º bends, back-to-back bends, offsets, kicks, and saddle bends using a hand bender.

	G9*
	Installs rigid conduit.
	Measures, cuts, threads, and installs properly; verifies that conduit is securely attached, that it does not sag, and that components are in the specified locations.

	G10*
	Installs non-metallic rigid conduit.
	Measures, cuts, and installs properly; verifies that conduit is securely attached, that it does not sag, and that components are in the specified locations.

	G11*
	Installs flexible conduit.
	Measures and cuts accurately; attaches fittings securely.



	G12
	Installs liquid-tight flexible conduit.
	Measures, cuts, and installs properly; checks for leaks.



	G13
	Installs cable trays and busways.
	Performs layout and installation of cable trays; verifies that trays and busways are capable of supporting the intended load of wires safely.

	G14*
	Identifies and pulls conductors.
	Identifies the various sizes and gauges of wires; labels wires; uses wire soap and appropriate tools when necessary; pulls wires without damage to conductors or insulation.

	G15*
	Splices wires.
	Uses a wire stripper to strip insulation from a wire; uses a solderless connector to splice wires together.

	G16*
	Installs raceways and boxes.
	Installs raceways and boxes on concrete surfaces, in a metal stud environment, in a wood frame environment, and on drywall surfaces; recognizes safety precautions that must be followed when working with boxes and raceways.

	G17*
	Installs overhead service.
	Performs layout, conduit installation, wire pulling, connections, and testing of overhead service according to NEC standards; ensures that overhead service is safe, secure, and conveniently located. 

	G18*
	Uses blueprints and schematics.
	Identifies common symbols and lines used on blueprints; interprets electrical drawings; reads equipment schedules; and describes the type of information included in electrical specifications.

	G19*
	Determines circuit loads.
	Computes branch circuit loads and explains their installation requirements.

	G20
	Installs fiber optic cable.
	Attaches connectors and splices in a fiber-optic system according to manufacturer specifications.

	G21*
	Installs types NMC, MC, and AC cables.
	Installs nonmetallic-sheathed, metal-clad, and armored cable in wood- and metal-framed walls; uses proper fittings and supports according to NEC standards.

	G22
	Installs low-voltage wiring for doorbells, door strikes, and HVAC controls.
	Installs low-voltage cables in wood- and metal-framed walls; uses proper fittings and supports according to NEC standards.

	G23*
	Installs single pole, 3-way, and 4-way switching circuits.
	Understands and installs feed through switching, switching loops, and 3-way and 4-way switching according to NEC standards.

	G24
	Installs sub-feed panels.
	Understands and installs sub-feed panels according to NEC standards.

	G25*
	Installs appliance circuits.
	Understands the basic requirements and installs wiring for air conditioning units, clothes washers and dryers, dishwashers, ranges, and wall ovens according to NEC standards.

	G26*
	Installs receptacles, pilot lights, and GFCIs.
	Installs various receptacles, switches, pilot lights, and GFCIs (ground fault circuit interrupters) according to NEC standards; explains the purpose of GFCIs and where they must be installed.

	G27*
	Installs data communication and telecommunication wiring.
	Understands the different types of data comm and telecom cables and their uses; understands the different types of connectors and their uses; terminates cables per TIA/AEI standards.

	H.  Electrical Equipment

	The following MLR link to all or some of the tasks in this duty area: **


	H1*
	Uses electrical test equipment.
	Explains the difference between digital and analog meters; reads volt-ohm-multimeter, continuity tester, and clamp-on ammeter accurately. 

	H2
	Tests voltage, current, and power in AC and DC circuits. 
	Measures frequency and AC voltage wave form of the signal displayed on oscilloscope accurately; ensures that AC signal source output, bias network, and capacitance-resonance frequency measures within electronic-device manufacturer specifications. 

	H3
	Troubleshoots voltage, current, and power in AC and DC circuits. 
	Identifies all existing electrical and electronic-device system and performance faults; ensures that resistor ohm value, capacitor farad, and inductor henry values measure within electronic-device manufacturer specifications.  

	H4*
	Identifies electrical equipment requirements.
	Matches required voltage, amperage, and phasing to manufacturer and NEC (National Electrical Code) specifications.

	H5*
	Determines size and type of junction boxes for branch circuits. 
	Completes work to NEC standards. 

	H6
	Implements proper ground requirements for high voltage circuits.
	Completes work to NEC standards. 

	H7
	Troubleshoots low-voltage circuits.
	Restores low-voltage systems such as chimes, buzzers, intercoms, and alarms to proper operational function.

	H8*
	Installs lighting fixtures (luminaires).
	Selects proper voltage fixture for supply circuit; selects proper voltage tap for multi-tap fixtures; installs according to manufacturer and NEC specifications.

	H9
	Repairs fluorescent lighting.
	Replaces ballasts, sockets, or starters as required; ensures that lights operate normally, without loud hum or flickering; properly disposes of fluorescent tubes.

	H10*
	Identifies blown fuses and faulty breakers.
	Removes and replaces; restores electrical circuit.

	H11
	Replaces electrical cords and plugs.
	Restores electrical circuit using proper connections and following all applicable electrical codes.

	H12
	Replaces batteries.
	Removes old battery; cleans terminals/connectors; installs new battery; tests connections and operation; properly disposes of old battery.

	H13
	Services outlets and switches.
	Removes old outlets and switches; makes proper connections on new outlets and switches; re-installs; tests operation.

	H14
	Verifies that programmable controllers are operating properly.
	Observes indicator lights; notifies proper personnel of any system malfunction.

	H15
	Constructs common control circuits using switches and relays. 
	Completes work to NEC standards. 

	H16
	Stores oils and lubricants.
	Ensures that oil and lubricant are kept in designated areas according to OSHA, EPA, and company requirements.

	H17*
	Determines requirements for using fasteners. 
	Uses system blueprints and specifications; selects the proper fasteners by size and type. 

	I.  Fire Alarm and Security Systems

	The following MLR link to all or some of the tasks in this duty area: **


	I1
	Lays out fire alarm and security system components.
	Studies blueprints to determine locations of system components.

	I2
	Installs fire alarm and security system components.
	Installs control panel; positions and connects detection devices; wires doors and windows to detect opening and closing; installs raceways and wires.

	I3
	Tests fire and security system.
	Tests and adjusts installed fire and security system; programs and tests security codes.
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