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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 School-Based Learning Teams (SBLTs). These 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 Codes

	47.0606
	Small Engine Mechanic & Repairer
	An instructional program that prepares individuals to apply technical knowledge and skills to repair, service, and maintain small internal combustion engines used on portable power equipment such as lawnmowers, chain saws, rotary tillers, and snowmobiles. 


(
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 3-4, 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 performance.
Task — A specific, meaningful unit of work that results in a product, service, or decision.
 (
SMALL ENGINE & 

POWER EQUIPMENT 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 Small Engine/Power Equipment Technology workgroup as relatively strongly linked to a typical small engine/power equipment repair 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 am 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.

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

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.

HEA04 Analyze the impact of personal health behaviors on body systems.

HEA05 Analyze how the environment relates to personal and community health.

HEB00 HEALTH & PHYSICAL EDUCATION - HEALTH INFORMATION, SERVICES, AND PRODUCTS. Students will know how to acquire valid information about health issues, services, and products.  Students will be able to:
HEB03 Access school and community health services (e.g., school nurse, family physician, emergency care).

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.

HPEB0 HEALTH & PHYSICAL EDUCATION MOTOR SKILLS. Students will develop motor skills and apply these to enhance their movement and physical performance. Students will be able to: 

HPEB3 Use biomechanical concepts and principles (concepts and principles related to the mechanics of the body) to develop skills for specific activities.

HPEC0 HEALTH & PHYSICAL EDUCATION ‑ PERSONAL & SOCIAL INTERACTIONS. Students will demonstrate responsible personal and social behaviors in physical activity settings. Students will be able to: 

HPEC1 Describe personal and group conduct necessary to participate cooperatively and ethically in both competitive and noncompetitive physical activities.

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: 

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).

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.

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.

LAE00 PROCESSES OF WRITING AND SPEAKING. Students will demonstrate the ability to use the skills and strategies of the writing process.  Students will be able to:
LAE02 Reflect on, evaluate, revise, and edit a sequence of drafts to improve and polish finished work.

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.

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 MATHEMATICS ‑ 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 MATHEMATICS –  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.

MAF00 MATHEMATICS ‑ 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.

MAH00 MATHEMATICS ‑ 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.


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.

STEO3 
Describe the characteristics and behavior of acids and bases.

STH00 SCIENCE & TECHNOLOGY – ENERGY. Students will understand concepts of energy. Students will be able to: 

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

STH07 
Use mathematics to describe and predict electrical and magnetic activity (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: 

STI04 Describe how forces affect fluids (e.g., air and water).

STI05 Explain the relationship between temperature, heat, and molecular motion.

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.

STK00 SCIENCE & TECHNOLOGY –  SCIENTIFIC REASONING. Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to: 

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: 

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:

STM01 Examine the impact of political decisions on science and technology.

STM02 Demonstrate the importance of resource management, controlling environmental impacts, and maintaining natural ecosystems.

	Task
	Performance Criteria

	A. Professional Attributes

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

CPA01, CPA04, CPC02, CPC05, HEE01, HEE02, HPEC6



	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; participates in group decision-making using appropriate communication and feedback skills; fulfills personal responsibilities as a team member.

	A5*
	Performs customer service. 


	Provides prompt and courteous service in person and by telephone; identifies customer needs; responds clearly, concisely, and accurately to customer questions and requests; Uses customer interview or service advisor/repair order to interpret condition or symptoms.

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

	A7*
	Demonstrates career exploration and planning skills.
	Selects career area(s) based on 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, LAA07, LAA08, LAA11, LAD01, LAD03, LAD05, LAE02, LAH01, LAH02, LAH03, LAH04, LAH11, LAH12



	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, 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:

HEC02, HEE01, HEE02, LAA11, LAD01, LAD03, LAD05, LAD06, LAH01, LAH04, LAH06, LAH07, LAH08, 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 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.

	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, HEA01, HEA04, HEA05, HEB03, HEC01, HEC02, HEE01, HEE02, HEF01, HPEB3, HPEC3, HPEC4, HPEC6, HPEC7, LAD05, STM02



	D1*
	Follows general safety procedures.
	Successfully completes school and/or worksite-mandated safety training; demonstrates knowledge of OSHA inspection, citation and penalty procedures; describes proper tag out – lock out procedures.

	D2*
	Uses ergonomically correct work methods
	Complies with Occupational Safety and Health Administration (OSHA), state, and work site ergonomic guidelines such as lifting techniques and proper posture.

	D3*
	Follows emergency safety procedures.
	Displays understanding of emergency safety procedures; responds appropriately during safety drills, including proper method of egress; identifies the risk of fire; selects and operates appropriate type of extinguisher.

	D4*
	Maintains safe work area.
	Keeps clean, well-organized, and manageable work station(s); maintains safe walking and working surfaces; identifies and reports hazardous and unsafe conditions; ensures adequate ventilation.

	D5*
	Identifies, uses and stores hazardous materials.
	Handles, recycles or disposes of hazardous and toxic materials according to federal, state and local regulations; interprets and uses Material Safety Data Sheets (MSDS).

	D6*
	Complies with personal and environmental safety practices associated with clothing and body protection
	Wears protective clothing; uses foot, eye, hearing and respiratory protection according to OSHA regulations and company policy.

	D7*
	Follows tool safety procedures.
	Ensures equipment and tools have all shields, guards and other safety devices in place and operable; practices safe procedures when working with electricity; uses proper Lock Out Tag Out procedures.

	E. Fundamental Small Engine/Power Equipment Technology Skills 

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

CPC05, HEF01, HPEC6, LAA11, LAD05, LAH01, LAH03, LAH06, MAC02, MAF01, STE02, STI04, STI05, STJ01, STL07, STM02



	E1*
	Uses general and special hand tools.
	Selects correct tool for the task; operates and maintains tools according to manufacturer instructions and company policy; cleans and stores tools in designated areas.

	E2*
	Identifies common sizes of hand tools in the Metric and Standard systems.
	Selects correct tool of a specific size; distinguishes between tools of different systems but of comparable size.

	E3*
	Uses precision measuring tools.
	Uses precision measuring tools according to manufacturer instructions to obtain measurements that fall within a specified accuracy range.

	E4*
	Selects proper grades and types of bolts and nuts.
	Chooses the correct hardware for a specific application.

	E5*
	Uses gaskets and selects sealants.
	Chooses the appropriate materials for a specific application; uses materials in accordance with manufacturer instructions/specifications.

	E6*
	Repairs damaged thread.
	Threads are correct size and depth and hold when the bolt is tightened to its specific torque.

	E7*
	Uses power tools and stationary equipment.
	Selects correct tool for the task; operates and maintains equipment and tools according to manufacturer instructions and company policy; cleans and stores tools and equipment in designated areas.

	E8
	Operates power cleaning equipment.
	Uses equipment according to manufacturer instructions and company policy; follows all safety protocols associated with use of power equipment.

	E9*
	Identifies characteristics and types of four-stroke and two-stroke cycle engines.
	Distinguishes a four-stroke from a two-stroke cycle engine.

	E10*
	Identifies engine assemblies and systems.
	Recognizes parts and correctly associates part with its system or assembly.

	E11*
	Listens to and interprets customer complaints..
	Uses information from client or supervisor and from repair manual to prepare estimate of needed service or repairs, including cost of parts/labor; compares cost of repair to cost of replacement.

	E12*
	Locates and deciphers information from engine model and unit numbers.
	Finds the location of and uses service information from identification numbers such as model year, body style, and engine size.

	E13*
	Reads, interprets, and applies information from service manuals.
	Uses various media .to identify established repair, service or replacement procedures.

	E14*
	Prepares work orders.
	Enters customer and product information and oral instructions; records repairs performed, parts ordered and time used to make repair; ensures customer’s signature is on completed document. 

	E15*
	Orders parts.
	Uses established procedure to order parts; requests correct parts for job, and records parts on work order.

	F.  Welding Equipment

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

CPC05, HEA01, HEC01, HEC02, HEF01, HPEC3, HPEC4, HPEC6, LAD05, MAF01, STJ01



	F1*
	Follows all safety procedures for welding equipment and welding processes.
	Complies with OSHA and site safety guidelines/procedures relevant to assigned tasks

	F2*
	Identifies ferrous and non-ferrous metals.
	Classifies metals correctly. 

	F3*
	Prepares surfaces.
	Removes all foreign matter, such as rust, so that weld holds securely.

	F4*
	Uses acetylene torch.
	Demonstrates compliance with all safety procedures associated with welding processes; Drag lines are vertical and not deep; cut is sharp, clean, straight, and within specified dimensions and angles.

	F5*
	Selects welding method.
	Chooses appropriate method such as oxygen/acetylene or MIG (metal arc inert gas), for specific welding applications.

	F6*
	Makes welds.
	Ensures that weld is consistent in order to maximize weld strength.

	G. Preventive Maintenance

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

CPC05, HECO2, HPEB3, LAA06, LAA07, LAA08, LAA11, LAD01, LAD03, LAD05, LAH01, LAH02, LAH03,                                      LAH06, LAH08, MAC01, MAC02, MAF01, MAFO2, STE02, STHO5, STI04, STJ01, STJ02, STJ03, STK06, STL04, STM02



	G1*
	Cleans, repairs, paints decks, frames and sheet metal covers/shrouds.
	Follows safety protocols; removes rust/corrosion; cleans, primes and paints surfaces according to manufacturers' procedures and specifications.

	G2*
	Lubricates chassis.
	Follows manufacturers' procedures and specifications.

	G3*
	Checks compression.
	Follows manufacturers' procedures and specifications.

	G4*
	Cleans exterior engine and cooling fins.
	Ensures the exterior is free from dust and grease and that the cooling fins and air passages are unobstructed.

	G5*
	Services air cleaners.
	Ensures the air cleaner allows filtered air to flow.

	G6*
	Changes engine oil.
	Drains and disposes of used oil appropriately; fills crankcase with new oil of viscosity and type recommended by manufacturer and to proper level. 

	G7*
	Replaces crankcase oil filter.
	Torques filter to manufacturer’s specifications; ensures filter does not leak oil while engine is operating.

	G8*
	Services crankcase breather.
	Inspects breather valve and gasket for wear or damage; replaces as necessary and ensures reinstalled breather is free of grease and dirt.

	G9*
	Removes carbon deposits from exhaust ports and muffler.
	Ensures carbon deposits are removed without damage to the chamfered edges; prevents dirt and carbon scrapings from entering the piston rings.

	G10*
	Services control cables.
	Inspects, lubricates and adjusts all cables so that they operate as intended by manufacturer.

	G13
	Services governor mechanisms.
	Inspects condition of linkage, freedom of movement of linkage and spring tension; repairs and adjusts so that engine speed is regulated according to manufacturer specifications.

	G14*
	Services the battery.
	Cleans case, cable clamps and battery posts or replaces if needed and charges to the specified gravity recommended by manufacturer.

	G15
	Services oil pumps, screens, lines and splashers
	Follows manufacturers' recommended procedures and specifications to determine need to service or replace parts.

	G16
	Prepares small engine for storage.
	Ensures engine is clean, lubricated as specified, and fuel is drained; protects stored engine from moisture.

	H. Fuel Systems

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

CPC05, HECO2, HPEB3, LAA06, LAA07, LAA08, LAA11, LAD01, LAD03, LAD05, LAH01, LAH02, LAH03,                                      LAH06, LAH08, MAC01, MAC02, MAF01, MAFO2, STE02, STHO5, STI04, STJ01, STJ02, STJ03, STK06, STL04, STL07, STM02



	H1*
	Services fuel tank and fuel lines.
	Clears rust and sediment from fuel lines and tank; replaces if necessary; ensures fuel flows freely. 

	H2*
	Services fuel filter systems.
	Cleans filter or replaces if necessary so that equipment operates according to manufacturer’s specifications.

	H3*
	Services carburetors.
	Cleans all parts and inspects for wear and damage, assembles with new gaskets, seals and replacement parts as necessary; ensures carburetor functions so that engine runs smoothly and accelerates according to specifications.

	H4*
	Services fuel pumps.
	Cleans all parts and inspects diaphragm for cracks, damage or stiffness and operating levers, springs, valves and balls for wear or damage; repairs or replaces parts as necessary and reassembles/reinstalls so that fuel pump supplies gasoline to the engine to run smoothly and accelerate according to manufacturer specifications.

	H5
	Services fuel injectors.
	Follows manufacturers' recommended procedures and specifications to determine need to service or replace parts.

	H6
	Services turbocharger systems.
	Follows manufacturers' recommended procedures and specifications to determine need to service or replace parts.

	I. Charging and Starting Systems

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

CPC05, HPEC4, HPEC6, HPEC7, LAD01, LAD05, LAH01, LAH06, LAH08, MAC02, MAF01, STH07, STH08, STJ01, STJ02, STJ03, STL03, STL04



	I1*
	Uses electrical troubleshooting techniques.
	Identifies electronic-device system and performance faults; uses electrical testing equipment to ensure that values measure within range of manufacturer specifications for electronic-devices.

	I2*
	Services starter systems.
	Checks ground connection and for sound connection and correct voltage between battery and starter switch and starter switch and starter; cleans and removes dirt and dust particles; checks for tight cable connections; inspects for worn bearings, thrown solder, evidence of brush wear or binding, and wear, roughness or out of round condition of commutator; replaces parts as necessary according to manufacturer specifications.  

	I3*
	Services an alternator system.
	Checks output and determines that voltage is within range specified by manufacturer.

	I4
	Services a manual recoil starter.
	Ensures that the engine crankshaft rotates when the rope is pulled and the rope rewinds when released; rope is not worn and unwinds freely without binding; rewind mechanism engages and disengages properly.

	J. Ignition Systems

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

CPC05, HPEC4, HPEC6, HPEC7, LAD01, LAD05, LAH01, LAH06, LAH08, MAC02, MAF01, STH07, STH08, STJ01, STJ02, STJ03, STL03, STL04



	J1*
	Installs spark plugs.
	Selects, gaps, installs and torques according to manufacturer specifications.

	J2*
	Maintains magneto ignition system.
	Inspects crankshaft bearing for wear, flywheel for damage, the strength of the magnets and flywheel key for partial shearing. Checks contact points condition, condenser capacitance, leakage and resistance, coil performance and wiring and connections for soundness; replaces parts as necessary, reassembles and adjusts system so that it performs according to manufacturer specifications..

	J3*
	Services a solid state ignition system.
	Checks for spark; inspects magnetic strength of flywheel, grounding and connections to ignition switch and armature air gap. Tests coil and solid state module to ensure performance according to manufacturer specifications.

	J4*
	Services a battery ignition system.
	Inspects contact point assembly for wear, condenser for capacitance, leakage and resistance, coil, wiring, connections and insulation for damage and tests coil performance; Adjusts contact point setting, engine idle rpm and ignition timing to manufacturer specifications.

	K. Cooling Systems

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

CPC05, HECO2, HPEB3, LAA06, LAA07, LAA08, LAA11, LAD01, LAD03, LAD05, LAH01, LAH02, LAH03,                                      LAH06, LAH08, MAC01, MAC02, MAF01, MAFO2, STE02, STHO5, STI04, STJ01, STJ02, STJ03, STK06, STL04, STL07, STM02



	K1*
	Conducts pressure test.
	

	K2*
	Tests coolant.
	

	K3*
	Services thermostats, fans and radiators.
	Inspects parts and tests to ensure performance according to manufacturer specifications and repairs or replaces parts as recommended.

	K4*
	Services water pumps, lines and connections
	Inspects parts and tests to ensure performance according to specifications and repairs or replaces parts as recommended by manufacturer.

	K5*
	Tests cooling system operation.
	Checks for proper circulation and cooling.

	

	L. Overhaul Small Engine

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

CPC05, HECO2, HPEB3, LAA06, LAA07, LAA08, LAA11, LAD01, LAD03, LAD05, LAH01, LAH02, LAH03,                                      LAH06, LAH08, MAC01, MAC02, MAF01, MAFO2, STE02, STHO5, STI04, STJ01, STJ02, STJ03, STK06, STL04, STL07, STM02



	L1*
	Disassembles small engine.
	Drains and properly stores/disposes of all fluids; cleans external engine; uses service manual for appropriate procedure to remove engine components; identifies parts as they are removed, disassembles assemblies, cleans parts in solvent, tags and lays out for inspection.

	L2*
	Examines engine parts for damage or wear.
	Inspects, measures and records actual size or worn dimension of parts; compares measurements to manufacturer specifications and compiles list of parts needing repair or replacement. 

	L3*
	Repairs valves and valve seats. 
	Valves will seat and support compression as specified by the manufacturer.

	L4*
	Repairs valves on two-stroke cycle engine.
	Inspects, repairs or replaces and reassembles according to manufacturer specifications so that fuel mixture is drawn into the crankcase on the intake stroke and blow-back into the carburetor is prevented during the power and exhaust strokes.

	L5*
	Adjusts valves.
	Valves are adjusted so that clearance is to manufacturer specifications.

	L6*
	Removes/Replaces (RR) pistons, ring, and rod assemblies.
	Inspects assemblies for scoring, wear spots, cracks and discoloration; determines if piston, piston pin and piston rod measure within tolerances specified by manufacturer; repairs or replaces and reassembles according to manufacturer specifications.

	L7*
	Removes/Replaces (RR) cylinders.
	Inspects and measures cylinder for wear and damage; repairs the cylinder deglazing or honing according to manufacturer recommendations or replaces block or sleeve if cylinder is damaged or wear exceeds manufacturer maximum specifications. 

	L8*
	Removes/Replaces (RR) lubricating mechanisms. 
	Tests and inspects for correct installation and operation; lubricates moving engine parts according to manufacturer specifications.

	L9*
	Removes/Replaces (RR) camshaft assemblies in four-stroke engine.
	Inspects assembly for damage or wear; checks gear teeth for wear, nicks and broken teeth; measures camshaft dimensions and inside diameter of camshaft bearings or bushings and compares to manufacturer specifications; replaces parts as necessary according to manufacturer specifications.

	L10*
	Removes/Replaces (RR) crankshaft assemblies.
	Inspects all components for excessive wear or damage and determines that measurements of the crankshaft, journals and bearings are within manufacturer specifications; replaces parts as necessary and reassembles according to manufacturer specifications.

	L11*
	Assembles engine.
	Installs all engine components in accordance with manufacturer specifications; ensures there are no leaks and that reassembled engine performs according to manufacturer specifications.

	L12*
	Replaces a short block.
	Installs factory-built cylinder block assembly so that the new assembly performs according to manufacturer specifications.

	L13*
	Tests engine for proper operation.
	

	M. Power Takeoff (PTO) Accessories 

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

CPC05, HEC01, HEC02, HPEC6, LAA07, LAD01, LAD05, LAH01, LAH03, LAH06, LAH11, MAC02, MAF01, STH05, STJ01, STJ02, STJ03, STK06, STL03, STL04



	M1
	Identifies types of PTO accessories
	

	M2
	Inspects, services or repairs components of PTO accessories.
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	M3
	Installs PTO accessories.
	Aligns and connects PTO components according to manufacturer instructions and specifications. 

	M4
	Inspects, services or repairs PTO clutches and drive trains.
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	N. Motion Drive Systems 

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

CPC05, HEC01, HEC02, HPEC6, LAA07, LAD01, LAD05, LAH01, LAH03, LAH06, LAH11, MAC02, MAF01, STH05, STJ01, STJ02, STJ03, STK06, STL03, STL04



	N1
	Services and repairs manual, fluid and electromagnetic clutches. 
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	N2
	Services and repairs belt, shaft and chain drive devices.
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	N3
	Identifies types of transaxles, transmissions and differentials.
	

	N4
	Inspects, services and repairs transaxles, transmissions and differentials. 
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	N5
	Identifies types of hydraulic and pneumatic drive systems.
	

	N6
	Inspects hydraulic and pneumatic drive systems for leaks and wear.
	Determines if system is within manufacturer specifications for minimum and maximum tolerances for normal wear.

	N7
	Services and repairs hydraulic and pneumatic drive systems.
	Determines if components meet manufacturer specifications for minimum and maximum tolerances for normal wear; follows all safety protocols and manufacturer recommended procedures to complete task.

	O.  Suspension & Steering Systems

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

CPC05, HEA05, HEC01, HEC02, HPEB3, HPEC6, LAA08, LAD05, LAH02, LAH03, MAC02, MAF01, STE02, STH05, STI04, STJ01, STJ02, STJ03, STL03, STL04, STM02



	O1
	Inspects frame, suspension and steering systems.
	Determines if system is within manufacturer specifications for minimum and maximum tolerances for normal wear.

	O2
	Inspects condition of system components.
	Determines if system is within manufacturer specifications for minimum and maximum tolerances for normal wear.

	O3
	Services or repairs system components.
	Follows manufacturers' recommendations in determining need to service or replace parts; follows all safety protocols and recommended procedures to complete task.

	O4
	Checks frame and suspension alignment and trueness.
	Determines if system is within manufacturer specifications for minimum and maximum tolerances for normal wear.

	P.  Brakes, Tires and Wheels

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

CPC05, HECO2, HPEB3, LAA11, LAD01, LAD03, LAD05, LAH03, MAC02, MAF01, STJ01, STL04



	P1
	Identifies components of drum and disc brake systems.
	

	P2
	Inspects, services or replaces brake components.
	Checks components for signs of wear; repairs or replaces and installs according to manufacturer specifications.

	P3
	Inspects, repairs or replaces tires/tubes.
	Uses tire changing equipment to remove tire; inspects tire and tube for signs of wear or leaks; repairs or replaces and remounts tire according to manufacturer specifications.

	P4
	Inflates or reduces pressure in tires..
	Inflates and adjusts pressure to manufacturer specifications.

	P5
	Replaces broken or bent spokes
	

	P6
	Checks wheel for out-of-roundness.
	Selects and sets up appropriate equipment for task; locates manufacturer specifications for allowable tolerances.

	P7
	Balances tires.
	Selects and sets up appropriate equipment for task balances wheel according to manufacturer specifications.

	Q1.  Power Equipment Repair - Drive Trains

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



	Q1.1
	Replaces chain and sprocket. 
	

	Q1.2
	Overhauls primary drive.
	

	Q1.3
	Overhauls transmission.
	

	Q1.4
	Overhauls shaft drive.
	

	Q1.5
	Services kickstart systems.
	

	Q2.  Power Equipment Repair - Power Mower Service

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



	Q2.1
	Services a lawn mower blade.
	Removes, cleans and inspects blade for wear or damage; follows safety protocols and manufacturer instructions to sharpen and balance blade; reinstalls blade with new bolt/nut torqued to manufacturer specifications.

	Q2.2
	Services the mower deck. 
	

	Q2.3
	Services the handle and controls.
	

	Q3.  Power Equipment Repair - Propelled Mowers, Tractors and Blowers

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



	Q3.1
	Services steering gear. 
	

	Q3.2
	Services clutch assemblies.
	

	Q3.3
	Services pulley and belt transmissions.
	

	Q3.4
	Services gear and chain transmissions.
	

	Q3.5
	Services geared transmissions.
	

	Q3.6
	Services hydrostatic transmissions.
	

	Q3.7
	Services wheels, tires and tire chains.
	

	Q3.8
	Services auger assembly and chute on a snow blower.
	

	Q3.9
	Diagnoses and repairs power take-off.
	

	Q4.  Power Equipment Repair - Chain Saw Service

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



	Q4.1
	Inspects safety features for serviceability
	Identifies and inspects chain brakes, throttlelock, chain peg, spark-arrester muffler, safety chain, antivibration and rear hand guard; demonstrates understanding of how safety features function to enhance safe operation and demonstrates their proper use.

	Q4.2
	Inspects and maintains air filter.
	Cleans air filter with a strong detergent and small brush according to manufacturer instructions; ensures filter is free if dirt, rubber seals are free of cracks and sign of wear, and the filter is completely dry before reinstalling. 

	Q4.3
	Inspects and maintains pull cord.
	Checks the cord for frays, the handle for cracks and ensures the cord extends as designed; replaces if necessary.

	Q4.4
	Inspects and maintains flywheels and pawls.
	Checks flywheel is free of dirt and debris and the spring loaded pawls work freely; checks ignition wires for cracks in the insulation and poor connections; cleans parts according to manufacturer instructions.

	Q4.5
	Inspects and maintains saw chain. 
	Checks chain teeth for sharpness and correct depth gauge height using a file gauge; checks chain for cracks and burrs.

	Q4.6
	Inspects and maintains chainsaw guide bar.
	Removes packed saw dust and oil; checks lubrication feeder hole and groove to ensure bar and chain oil flow freely; removes burrs on bar with flat file or bar dressing tool.

	Q4.7
	Inspects and maintains bar tip sprocket.
	Checks that sprocket is secure in the tip of the bar and that teeth are not pointed; replaces if necessary.

	Q4.8
	Inspects and maintains clutch, drum and drive sprocket.
	Checks weights and the spring that holds them in place; checks inside of drum is clean; checks drum and drive sprocket for excessive wear and replaces as necessary according to manufacturer recommendation.

	Q4.9
	Inspects and maintains screws and bolts.
	Ensures all screws and bolts are in place and securely tightened.

	Q4.10
	Describes and demonstrates Rollover Test.
	Ensures the low speed idle mixture is correct so that engine idles without stalling.

	Q4.11
	Describes and demonstrates High Speed Jet and Idle Speed Test.
	Ensures the high-speed jet is set correctly so that engine accelerates smoothly and instantly and that at idle speed the chain remains stationary.

	Q4.12
	Describes and demonstrates maintenance procedure for each chainsaw tooth part.
	Ensures teeth are maintained to manufacturer specifications by using file guides to maintain chain.

	Q5.  Power Equipment Repair- -Motorcycle Repair

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



	Q5.1
	Reconditions a two-cycle motorcycle or moped engine.
	

	Q5.2
	Reconditions a four-cycle motorcycle engine.
	

	Q5.3
	Reconditions a motorcycle power train.
	

	Q5.4
	Inspects and/or reconditions front fork tube assemblies.
	

	Q5.6
	Services swing arm assembly.
	

	Q5.7
	Aligns and services a rear wheel assembly.
	

	Q5.8
	Inspects and/or replaces shock absorbers.
	

	Q5.9
	Adjusts motorcycle brakes.
	

	Q5.10
	Removes and replaces motorcycle engine from frame. 
	

	Q5.11
	Tune-ups a two-cycle motorcycle engine.
	

	Q5.12
	Tune-ups a four-cycle motorcycle engine.
	

	Q5.13
	Tests motorcycle on a dynamometer for power.
	

	Q5.14
	Tests and repairs electrical circuits on a motorcycle lighting system.
	

	Q5.15
	Diagnoses a motorcycle electronic ignition system.
	

	Q6.  Power Equipment Repair- Outboard Motor Service

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



	Q6.1
	Removes and replaces an outboard motor from boat. 
	

	Q6.2
	Lubricates outboard control mechanisms.
	

	Q6.3
	Removes and replaces outboard motor propeller and shear pins.
	

	Q6.4
	Sets up outboard motor on a test stand for operation and diagnosis in test tank.
	

	Q6.5
	Identifies the manufacturer and horsepower of outboard motors.
	

	Q6.6
	Identifies and uses manufacturer's part and service manuals.
	

	Q6.7
	Inspects the main bearing and drive shaft.
	

	Q6.8
	Removes, repairs or replaces gas tank pickup tube.
	

	Q6.9
	Replaces seals in lower unit of an outboard engine.
	

	Q6.10
	Troubleshoots lower unit.
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