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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 Code

	03.0201
	Natural Resources Management & Policy
	An instructional program that prepares individuals to plan, develop, and conduct programs to protect and maintain natural habitats and renewable natural resources. Includes instruction in wildlife biology, animal population surveys, economics, conservation techniques, public education, and administration.


(
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.
 (
Natural Resources

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 Natural Resources Workgroup as relatively strongly linked to a typical natural resources 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.

CPC03 Demonstrate an understanding of how humans change and adapt technology to their benefit.

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:

CPD01 Illustrate how resources and support systems, available within a community, assist individuals in their roles as workers and family members.

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

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.

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

HEA07 Analyze how public health policies and laws influence health promotion and disease prevention.

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.

HEF02 Analyze health concerns that require collaborative decision making.

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:

HPEB1 Demonstrate competency (basic skills, strategies, and rules) in more complex versions of different types of movement forms (e.g., team sports, individual and dual sport, outdoor pursuits, dance).

HPEB2 Demonstrate proficiency in a few movement forms (e.g., passing the requirements of the Red Cross intermediate swimmer level).

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

HPEB4 Apply biomechanical concepts and principles to analyze and improve their own performances and the performances of others (e.g., view a videotape of themselves performing a physical activity and analyze the performance).

HPEB5 Evaluate risk and safety factors that may affect physical activity preferences.

HPEB6 Design appropriate practice sessions to improve performance.

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:

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.

HPEC5 Identify opportunities to share and learn from others through 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 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.

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.

LAE03 Use planning, drafting, and revising to produce, on demand, a well-developed, organized piece that demonstrates effective language use, voice, and command of mechanics.

LAE04 Evaluate the remarks and oral presentations of others to find the key ideas and explain the ways in which these ideas were developed.

LAF00 STANDARD ENGLISH CONVENTIONS

Students will write and speak correctly, using conventions of standard written and spoken English. Students will be able to:

LAF01 Edit written work for standard English spelling and usage, evidenced by pieces that show and contain:• 

no significant errors in the use of pronouns, nouns, adjectival and  adverbial forms, and coordinating and subordinating conjunctions.

• no sign
no significant errors in the spelling of frequently used words and the correct use of commonly confused terms.

• no sign
no significant errors in the common conventions of capitalization and ending punctuation marks and common uses of the comma.

• few sig 
no significant errors in the spelling of commonly misspelled and rare words, the less common capitalization conventions, the colon, semicolon, hyphen, dash, apostrophe, quotation marks, italics, marginal notes, and footnotes.

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.

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.

MAC04 Demonstrate an understanding of the idea of random sampling and recognition of its role in statistical claims and designs for data collection situations.

MAC05 Revise studies to improve their validity (e.g. in terms of better sampling, better controls, or better data analysis techniques.)

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.

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.

SSCA0 SOCIAL STUDIES - CIVICS & GOVERNMENT - RIGHTS, RESPONSIBILITIES, AND PARTICIPATION

Students will understand the rights and responsibilities of civic life and will employ the skills of effective civic participation.  Students will be able to:

SSCA1 Develop and defend a position on a public policy issue within our democracy.

SSCB0 SOCIAL STUDIES - CIVICS & GOVERNMENT - PURPOSE & TYPES OF GOVERNMENT

Students will understand the types and purposes of governments, their evolution, and their relationships with the governed.  Students will be able to:

SSCB2 Assess the different jurisdictions and roles of local, state, and federal governments in relation to an important public policy issue.


SSGA0 SOCIAL STUDIES - GEOGRAPHY - SKILLS AND TOOLS
Students will know how to construct and interpret maps and use globes and other geographic tools to locate and derive information about people, places, regions, and environments.  Students will be able to:

SSGA1 Use mapping to answer complex geographic and environmental problems.

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.

SSEA3 Demonstrate an understanding of credit history and the positive and negative impacts that credit can have on an individual’s financial life.

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:

SSEB1 Describe the factors (i.e., physical, capital, technology, monetary resources) that impact the development and the distribution of a product.

SSED0 SOCIAL STUDIES - ECONOMICS - INTERNATIONAL TRADE AND GLOBAL INTERDEPENDENCE

Students will understand the patterns and results of international trade.  Students will be able to:

SSED1 Demonstrate an understanding that a nation has a competitive advantage when it can produce a product at a lower cost than its trading partner.

SSED2 Evaluate the effect on international trade of domestic policies which either encourage or discourage exchange of goods and services (e.g., quotas, tariffs, skilled labor, stable government).

STA00 SCIENCE & TECHNOLOGY - CLASSIFYING LIFE FORMS

Students will understand that there are similarities within the diversity of all living things.  Students will be able to:

STA02 Describe similarities and differences among organisms within each level of the taxonomic system for classifying organisms (kingdom through species).

STA03 Analyze the basic characteristics of living things, including their need for food, water, and gases and the ability to reproduce.

STB00 SCIENCE & TECHNOLOGY - ECOLOGY

Students will understand how living things depend on one another and on nonliving aspects of the environment.  Students will be able to:

STB01 Illustrate the cycles of matter in the environment and explain their interrelationships.

STB02 Compare the process of photosynthesis and respiration and describe the factors that affect them.

STB03 Analyze the factors that affect population size (e.g., reproductive and survival rates).

STB04 Analyze the impact of human and other activities on the type and pace of change in ecosystems.

STC00 SCIENCE & TECHNOLOGY – CELLS 

Students will understand that cells are the basic unit of life. Students will be able to:

STC01 Relate the parts of a cell to its function.

STC02 Illustrate how cells replicate and transmit information, including the roles of DNA and RNA.

STC03 Discuss the function of the important "molecules of life": proteins (including enzymes and hormones), carbohydrates, lipids, and nucleic acids.

STC05 Analyze and debate basic principles of genetic engineering: how it is done, its uses, and some ethical implications.

STD00 SCIENCE & TECHNOLOGY - CONTINUITY AND CHANGE

Students will understand the basis for all life and that all living things change over time. Students will be able to:

STD01 Explain how mutations can be caused by gene mutation or chromosomal alteration and describe the possible results of such mutations on individuals or populations.

STD02 Describe why the offspring of sexually reproducing species have different survival rates from those of asexually reproducing species under a variety of conditions.  Describe the advantages and disadvantages of each.

STD04 Describe how genetic manipulation can cause unusually rapid changes in species.

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.

STEO4 Describe an application of the Law of Conservation of Matter.

STEO6 Compare the physical and chemical characteristics of elements.

STI00 SCIENCE & TECHNOLOGY – MOTION Students will understand the motion of objects and how forces change that motion. 

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

STJ00 SCIENCE & TECHNOLOGY - INQUIRY AND PROBLEM SOLVING

Students will apply inquiry and problem-solving approaches in science and technology.  

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.

STK00 SCIENCE & TECHNOLOGY - SCIENTIFIC REASONING

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

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

STL00 SCIENCE & TECHNOLOGY - COMMUNICATION

Students will communicate effectively in the application of science and technology.

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 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.

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

VAA00 VISUAL & PERFORMING ARTS - CREATIVE EXPRESSION  Students will create and/or perform to express ideas and feelings. Students will be able to:
VAA01 Create a visual or performance piece to communicate an idea, feeling, or meaning using: a distinct style, imagination and technical skill, the creative process, reflection, and self-evaluation (problem-solving skills).

VAA04 Use the elements and principles of design to demonstrate multiple solutions to specific visual or performing arts problems.

	Task
	Performance Criteria

	A. Professional Attributes

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

CPA01, CPA02, CPB01, CPB03, CPC02, CPC05, HPEC3, 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; 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, for property and equipment; exhibits self-control; uses appropriate language. 

	A4*
	Works effectively as a team member.
	Demonstrates an understanding of the importance of teamwork; works cooperatively; participates in group decision-making process; fulfills personal responsibilities as a team member.

	A5*
	Performs customer service. 


	Provides prompt and courteous service; identifies customer needs; responds clearly, concisely, and accurately to customer questions and requests.

	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); investigates options for acquiring work experience


	B. Communications

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

CPA01, HEE01, LAA11; LAD01, LAD03, LAD05, LAE02, LAH01, LAH02, LAH03, LAH04, LAH05, LAH06, LAH08, LAH11



	B1*
	Applies listening skills.
	Listens for, receives, interprets, and recalls specific details and instructions in conversations and group meetings; uses active listening techniques.

	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 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 assignments legibly, completely, and accurately; 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, LAH08, LAH11, MAB01, MAC01, MAC02, STJ01, STJ02, STL04



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

	C2*
	Analyzes and evaluates information and data.
	Distinguishes among fact, theory, opinion, and assumption; 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.

	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 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; follows procedures for security and confidentiality.

	D.  Safety

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

CPA01, CPC05, HEA04, HEA05, HEB03, HEC01, HEC02, HEE01, HEE02, HPEB3, HPEC3, HPEC6, HPEC7, LAA11, LAD05



	D1*
	Follows general safety procedures.
	Complies with federal, state, and local safety guidelines/procedures relevant to assigned duties. 

	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 correctly during safety drills; selects the appropriate action for a given situation.

	D4*
	Maintains safe work area.
	Keeps clean, well-organized work station(s); identifies and reports hazardous and unsafe conditions; describes lock-out, tag-out procedure.

	D5*
	Complies with procedures/policies for the usage and storage of hazardous materials.
	Recognizes correct methods of the handling, recycling or disposal of hazardous and toxic materials according to federal, state and local regulations; interprets and uses Material Safety Data Sheets (MSDS).

	D6
	Achieves recognized First Aid/CPR certification.
	Successfully completes first aid/emergency response training.

	D7*
	Uses personal protective equipment (PPE) such as foot, eye, hearing and respiratory protection.
	Complies with personal and environmental safety practices associated with clothing and body protection according to OSHA regulations and company policy; inspects PPE on a regular basis to ensure PPE are in “serviceable condition” and perform as intended by the manufacturer. 

	E.  Tools and Equipment

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

CPC05, HEC01, HEC02, HPEB3, HPEC3, HPEC6, HPEC7, LAA11, LAD05, MAF01



	E1*
	Uses, maintains and stores hand tools and equipment safely and correctly.
	Selects correct tool for the task; operates and maintains equipment and tools according to manufacturer instructions and school/site policy; cleans and stores tools/equipment in designated areas.

	E2*
	Uses, maintains, and stores power tools safely and correctly.
	Successfully completes required training/instruction program; operates and maintains power tools according to manufacturer instructions and school/site policy; ensures equipment and tools have all shields, guards and other safety devices in place and operable; cleans and stores power tools/ equipment in designated areas.

	E3*
	Inspects and calibrates tools and equipment.
	Adjusts tools and equipment in accordance with manufacturer recommendations/specifications; maintains calibration logs.

	E4*


	Operates and maintains mechanized equipment such as tractors, rotor-tillers and weed-wackers, safely and correctly.
	Successfully completes required training/instruction program; operates and maintains mechanized equipment according to manufacturer instructions and school/site policy; maintains maintenance logs.

	E5*
	Conducts daily operator pre-start inspections.
	Checks for debris and system malfunctions, including ventilation; inspects for fluid leaks, broken or damaged winch components, cables and saw blades; ensures all guards are in place and safety-related systems such as back-up signals and parking brakes are functional.

	E6
	Performs scheduled preventive maintenance.
	Inspects and services machinery according to service manual instructions; reports any damage to supervisor.

	E7
	Uses troubleshooting techniques.
	Interprets and performs troubleshooting procedures as described in operator manual. 

	E8*
	Identifies and minimizes machine related hazards at a site.
	Locates hazards such as drop-offs, steep grades, and bogs; marks hazards, clears where possible. Recognizes weather condition hazards such as snow, ice or mud.

	E9*
	Maintains awareness of other workers while operating machines.
	Keeps visual contact with others while keeping in mind machine’s blind spots.

	E10*
	Demonstrates machinery start-up and shut-down procedures.
	Follows manufacturer’s recommended procedures, including engine warm-up and idle-down.

	E11*
	Describes and demonstrates safe operation procedures.
	Checks for ground and overhead hazards; avoids power lines; uses caution while fueling; adjusts load height for terrain; transports material and equipment according to OSHA regulations and site policy; wears seat belt and keeps all body parts inside cab.

	E12*
	Demonstrates knowledge of handling characteristics and limitations of machines.
	Provides information such as load limit, safe top speed, ability to handle rough terrain, and specific procedures involved in starting, stopping or leaving the cab.

	F. Data Collection 

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

CPC04, CPC05, HEC01, HEC02, HPEC6, LAA11, LAD03, LAD05, LAH03, LAH05, LAH06, LAH08, LAH10, LAH11, LAH12, MAC01, MAC02, MAC04, MAC05, MAF01, MAG01, MAJ01, STJ01, STJ02, STJ03, STK03, STK04, STL03, STL04, STL07, STM02, SSCB2 



	F1*
	Demonstrates understanding of terminology related to environmental sciences.
	Defines basic terms and uses correct terminology when communicating about concepts related to environmental science.

	F2*
	Identifies the agencies involved in protection and management of natural resources and the basics of applicable laws and regulations.
	Lists entities such as the Department of Environmental Protection (DEP), Department of Inland Fish and Wildlife, and the Maine Forest Service; locates and explains regulations applicable to a specified resource. 

	F3*
	Conducts and records field observations.
	Uses standard methods of observing and recording notes so that information collected is thorough and detailed and recorded accurately, legibly and completely.

	F4*
	Collects information/samples for analysis.
	Follows established regulatory and site protocols; uses correct methodologies and equipment for specific media; ensures sample is representative, measurements are accurate; samples are labeled, handled, stored and transported properly. 

	F5*
	Prepares samples for analysis.
	Follows protocols, including safety and health regulations, for sample preparation.

	F6*
	Analyzes field samples.
	Follows scientific protocols and site procedures for analysis; records results legibly and accurately; sample materials are stored or disposed of properly.

	F7*
	Collects, analyzes and interprets water samples.
	Determines the quality of water by measuring for pH, turbidity, dissolved solids and dissolved oxygen; determines chemical pollutants and biological organisms; predicts suitability of aquatic area for its use.

	F8*
	Collects, analyses and interprets soil samples.
	Follows testing protocols to determine pH and nutrient content of sample.

	F9*
	Interprets a soil tests report.
	Determines correct amounts of fertilizer based on soil test results and plant growth requirements.

	F10*
	Records weather information.
	Notes temperature, wind direction and precipitation and describes the influence of weather on observations/analysis.

	F11*
	Writes reports.
	Presents material in an organized and understandable format; scientific terminology is used correctly, report is clear and complete.

	G.  Maps, Orienteering & Surveying

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

MAF01, MAF02, STJ01, STJ02, STL03, STL04, STL07, SSGA1



	G1
	Performs calculations as they apply to natural resource management situations.
	Determines perimeter and area of geometric shapes; calculates basic survey-related data such as angles, bearings, slopes, and areas.

	G2
	Locates site background information/data.
	Retrieves information from sources such as division, town, or topographic maps, as well as project files, easements, deeds, or field book data. 

	G3*
	Reads maps.
	Identifies and translates terms, symbols and scales; locates specified landmarks on a topographic or relief map.

	G4*
	Interprets information from aerial photographs. 
	Identifies land and water features.

	G5*
	Demonstrates ability to read and use a compass.
	Identifies cardinal directions on maps and in the outdoors; correctly orients locations on maps, and navigates on land.

	G6
	Performs basic surveying operations.
	Identifies proper instrument for survey task; measures horizontal distance and angles accurately to determine slope; keeps clear and legible notes; records data legibly and accurately in field book.

	G7
	Makes linear measurements by pacing. 
	Determines average pace; applies pacing knowledge with a reasonable degree of accuracy.

	G8
	Locates property lines and corners.
	Uses resources such as legal land descriptions, maps, survey records, and GIS to accurately identify property boundaries.

	G9
	Sketches a map of a specified site.
	Scale of map is accurate; delineates boundaries and major topographical features.

	G10
	Identifies computer mapping systems.
	Describes basics of Geographic Information Systems (GIS). 

	

	H.  Water Resource Management/Aquatic Ecosystems

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

LAD05, STJ01, STJ02, STJ03, STL03, STL04, STL07, STM02



	H1*
	Describes the uses of water.
	Identifies and explains uses of water supply such as hydropower, wildlife habitats, navigation, recreation, agriculture, and waste assimilation.

	H2*
	Describes chemical and physical properties of water.
	Lists the components of water and explains the nature of the H-O bonds; explains the unique qualities of water. 

	H3*
	Describes the processes and phases of the hydrologic cycle.
	Diagrams and explains evaporation, transpiration,  condensation, precipitation, surface runoff, and percolation; discusses factors that effect water quantity and quality.

	H4*
	Describes and explains watersheds and factors influencing the properties of water from source to destination.
	Delineates and labels a watershed on topographical map; explains the factors which influence the quantity and quality of water within shed.

	H5*
	Recognizes common fish, invertebrates and aquatic plants found in Maine.
	Identifies aquatic organisms accurately using a key.

	H6*
	Describes characteristics of aquatic habitats in Maine.
	Identifies topography, geology, amount of plant life and organisms found is different habitats such as headwaters, streams, ponds and wetlands. 

	H7*
	Determines significance of bioindicators.
	Makes generalizations based on analysis of bioindicators present and the physical properties of a given aquatic system; explains the role of biodiversity in ecosystem stability.

	H8*
	Demonstrates knowledge of the benefits of wetlands and the consequences of wetland destruction.
	Defines a wetland; identifies hydrolic soils; identifies hydrophytic vegetation.

	H9*
	Describes cause of point and non-point pollution and control techniques.
	Identifies major water pollutants, effects on the environment, and threats to aquatic populations in Maine.

	I.  Soils

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

LAA11, LAD05, LAH01, MAC02, MAF01, STJ01, STJ02, STJ03, STK03, STK04, STL01, STL02, STL03, STL04, STL07, STM02



	I1*
	Describes soil forming factors.
	Explains the relationship between land forms and soils and the relationship between types of parent material and soil forming factors

	I2*
	Describes the physical and chemical properties of soil and classifies soil texture.
	Lists physical properties such as density, texture, structure, consistency and color; lists chemical properties such as exchange capacity and soil reactivity; determines texture based on soil texture triangle.

	I3
	Performs field identification of soil parent material and soil properties.
	Identifies horizons within a soil profile.

	I4*
	Illustrates the cycles of matter in the environment and explains their interrelationships.
	Shows carbon, phosphorus, water and nitrogen cycles; diagrams how atoms of one cycle might become part of another cycle and how cycles are impacted by environmental issues.

	I6
	Uses/interprets soil survey maps.
	Locates specified information such as soil characteristics, drainage and possible uses of soil.

	I5*
	Describes ways to improve soil.
	Recommends measures to enhance soil according to its intended use.

	I7*
	Demonstrates understanding of soil erosion and control practices.
	Recognizes soil erosion as a natural process, accelerated by the absence of plant material; identifies erosion control practices such as cover crops, contour tillage, strip cropping, terraces, and windbreak.

	J.  Silviculture & Forest Management 

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

STA02, STA03, STB01, STB03, STB04, STD03, STJ01, STJ02, STJ03, STK01, STK03, STK05, STL03, STL04, STL07, STL08, STM01, STM02, STM03, SSCB2, SSEA1, SSEB4



	J1*
	Describes the structure of tree parts and their function.
	Identifies roots (large and small), trunk (bark, cambium layer, sapwood and heartwood), crown (branches, twigs, buds, leaves, flowers and fruits); compares their roles in water/mineral absorption, water/mineral storage and transport, reproduction, photosynthesis and respiration.

	J2*
	Identifies common trees and vegetation found in Maine forests. 
	Makes accurate identification using a key.

	J3*
	Describes sources of tree disease and injury.
	Lists wind, insects, fire, bacteria, fungus, human intervention, other trees and ice breakage.

	J4
	Defines and explains forest succession.
	Describes the natural sequence of vegetative growth beginning with bare ground and resulting in a final, stable climax forest.

	J5*
	Describes natural factors that affect a site’s ability to grow trees.
	Explains the impact of climate, slope, aspect, elevation and soil.

	J6*
	Analyzes condition of a specified stand.
	Describes stand condition in terms of soil type, terrain, species, age, health and quality of trees, water courses and wetlands.

	J7*
	Defines forest management plan. 
	Describes as a plan to achieve specific objectives in forest use such as a wildlife habitat, recreational uses, aesthetics, personal use of wood, or for income production.

	J8*
	Identifies silvicultural systems used in forest management and explains the advantages and disadvantages of each. 
	Explains harvesting methods such as clearcutting, intermediate cuts and selective cutting.

	J9*
	Describes sustainable forestry. 
	Explains practices to maintain timber resource sustainability and forest ecosystem integrity.

	J10
	Describes methods for minimizing impact of logging activity on site soil and trees.
	Lists activities such as leaving slash in the woods as a source of soil nutrients; scheduling work when ground is dry or frozen and minimizing traffic at site and using proper trail layout.

	J11*
	Identifies reforestation methods.
	Describes the processes of planting seedlings, natural cutting and seeding.

	J12
	Plants tree seedlings.
	Plants seedlings in the correct location with the proper spacing and using proper planting technique.

	J13
	Develops forest management recommendations for a specified site.
	Addresses issues such as a reasonable return for harvesting if applicable, protection or enhancement of wildlife habitats, maintaining good tree growth and regeneration, and plan is in compliance with applicable local, state and federal regulations

	J14*
	Describes and demonstrates the use of forestry measuring tools and instruments.
	Uses tools such as increment borer and Biltmore stick to determine height, width and sawlogs in a tree.

	J15
	Cruises site.
	For a given plot, uses point sampling method or fixed-area sample plots to calculate the volume and value of timber; estimates timber quantity by species, products, size, or quality.

	K.  Wildlife Management 

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

LAD05, LAH01, LAH07, LAH11, LAH12, STA03, STB03, STB04, STJ01, STJ02, STJ03, STK03, STK06, STL03, STL04, STM02



	K1*
	Describes components of a wildlife habitat and compares and contrasts types of wildlife habitats.
	Discusses basic needs of wildlife for survival and features of wetland, woodland, rangeland, farmland and-urban habitats

	K2*
	Identifies common and endangered/threatened species of wildlife found in Maine and their habitat requirements.
	Recognizes species from photographs, silhouettes or mounted specimens. 

	K3*
	Identifies common wildlife signs.
	Recognizes and associates signs such as fur, tracks and scat with correct wildlife species.

	K4*
	Identifies and explains common threats to wildlife populations in Maine.
	Describes health issues, activities, and other factors that affect population trends.

	K5*
	Describes and explains food chains/webs. 
	Creates a diagram of a foodchain/web illustrating predator/prey relationships relationship.

	K6*
	Explains carrying capacity and limiting factors and determines both for a specified site..
	Describes and measures ability of a parcel of land to support a certain number of wildlife.

	K7*
	Describes agriculture/forestry practices that support wildlife.
	Explains the impact of land management techniques on area wildlife.

	K8*
	Explains wildlife activities that may cause damage to agriculture and damage control.
	Describes specific types of damage and lists corresponding damagecontrol methods.

	K9*
	Explainss objectives of wildlife habitat management
	Describes a system of enhancing species diversity by providing food, water. shelter, and range to support targeted wildlife population.

	K10*
	List ways to attract wildlife to a natural habitat. 
	Identifies trees, shrubs, and other factors in a habitat that attract a targeted wildlife population.

	K11*
	Surveys an area for wildlife foods
	Identifies food found at a given site and which wildlife eat it.

	K12*
	Surveys an area for wildlife signs
	Identifies wildlife in area by signs such as tracks, scat, and feathers or fur that have been shed.

	L.  Urban Forestry

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

CPC05, HEA05, HEC01, HPEB3, HPEC6, LAA11, LAD05, LAH01, LAH06, LAH08, MAC02, MAF01, STB04, STJ01, STJ02, STL03, STL04, STL07, STM02



	L1*
	Describes an urban ecosystem.
	Lists and explains benefits of urban forests such as parks, greenways, air and water quality; describes unfavorable conditions that urban trees experience and methods for minimizing negative factors.

	L2*
	Selects appropriate vegetation and trees for an urban environment in Maine. 
	Lists trees that will survive in an urban environment.

	L3*
	Describes and practices correct methods of maintaining an urban forest site.
	Plants trees and vegetation according to ANSZI standards; uses correct tools and methods to maintain health and appearance of trees and vegetation by selectively removing dead, diseased or deformed parts; explains a fertilization and pest control plan for an urban site.

	L4
	Displays knowledge of industry standards for safe and efficient use of pesticides and agricultural chemicals and equipment.
	Recognizes correct methods of the handling, recycling or disposal of hazardous and toxic materials according to federal, state and local regulations; interprets and uses Material Safety Data Sheets (MSDS).

	L5
	Demonstrates understanding of (Best Management Practices (BMP) and Integrated Pest Management (IPM).
	Identifies erosion control, soil testing, controlled release fertilizers, irrigation management, and correct pesticide use as BMP strategies; identifies basic elements of IPM as program managers, information, monitoring, pest densities and pesticides.

	L6
	Assesses environmental impact when recommending chemical control measures.
	Considers proximity to wetland areas/water sources, human and wildlife populations; ensures impact is minimized by strict adherence to pesticide use guidelines.

	M.  Waste Management and Recycling

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

LAA11, LAD05, LAH01, LAH05, LAH08, STK03, STL03, STL04, STL07, STM02,STM04,  STM06



	M1*
	Describes common methods of waste disposal.
	Explains conservation programs to reduce, reuse, recycle, compost, and dispose of discarded materials; recognizes sewage plants, disposal systems and land fills as methods of waste disposal.

	M2*
	Identifies solid waste sources.
	Identifies most common solid waste forms such as paper, aluminum, glass, and plastics.

	M3*
	Classifies recyclable materials.
	Separates materials that are non-recyclable from those that are recyclable.

	M4*
	Describes methods and elements necessary for compost.
	Identifies carbon, nitrogen, water and air and illustrates how their interaction contributes to the composting process.

	N.  Air Resources

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

LAA11, LAD05, LAH01, LAH05, LAH08, STK03, STL03, STL04, STL07, STM02, STM04, STM06



	N1
	Identifies the physical and chemical properties of air
	

	N2
	Collects air samples.
	

	N3
	Interprets lab results.
	

	N4
	Describes air pollutants and health hazards
	Explains biotic and abiotic substances in indoor air as the relate to Sick Building Syndrome

	N5
	Describes environmental effects of air pollution.
	Explains sources and effects of acid rain; effects of “greenhouse gases”, ozone layer depletion, and global warming

	N6
	Identifies methods of controlling air pollution.
	

	N7
	Identifies global considerations in air resource management.
	

	N8
	Identifies and defines types of noise pollution.
	

	N9
	Assesses need for a sound control plan for a specified site.
	Interprets noise levels and loudness ratings to determine need for noise control plan.

	O.  Energy Resources

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

LAA11, LAD05, LAH01, LAH05, LAH08, LAH11, STK03, STL03, STL04, STL07, STM02, STM04, STM06



	O1
	Describes classifications of energy resources
	

	O2
	Describes traditional, primary energy sources. 
	

	O3
	Describes alternative sources of energy.
	

	O4
	Describes goals of energy conservation.
	

	O5
	Describes methods of energy conservation
	

	O6
	Compares and contrasts electricity production from different energy sources
	

	O7
	Performs an energy audit
	

	P.  Outdoor Recreation 

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

CPA01, CPA02, CPA04, CPC02, CPC05, HEA02, HEA05, HEC01, HEC02, HPEA3, HPEA5, HPEB1, HPEB2, HPEB3, HPEB5, HPEB7, HPEC1, HPEC4, HPEC5, HPEC6, HPEC7, LAA11, LAD05, LAG02, LAG04, LAG05, LAH01, LAH05, LAH06, LAH07, LAH08, LAH11, MAC02, STB04, STL03, STL04, STL07, STM02



	P1*
	Identifies agencies responsible for public lands, recreation areas and employment in outdoor recreation. 
	Lists entities such as the Department of Environmental Protection (DEP), Department of Inland Fish and Wildlife, and the Maine Forest Service; locates and explains regulations applicable to outdoor recreation activities.

	P2*
	Locates and lists the natural resources of a given site.
	

	P3*
	Identifies required licenses and skills needed for outdoor recreational activities
	Lists types and scope of licenses; describes and explains safety practices for boating, hunting or fishing.

	P4*
	Plans/designs an outdoor recreational activities site.
	Locates trails, considering scenery and grades; develops site rules for safety, security and good neighbor policies.

	P5
	Develops a plan for organizing, promoting and conducting an outdoor experience expedition.
	

	P6
	Designs a special use area such as archery range, sled or snowmobile areas.
	Locates trails, considering scenery and grades; develops site rules for safety, security and good neighbor policies.
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