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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 are 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 focussing 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 teaches and assesses these skills.

Please note:

· The full text of MLR identified as applicable to this technology precede 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- October 2000 Edition

15.1301
Drafting and Design Technology/

Technician, General
A program that prepares individuals to generally apply technical skills to create

working drawings and computer simulations for a variety of applications.

Includes instruction in specification interpretation, dimensioning techniques, drafting calculations, material estimation, technical communications, computer applications, and interpersonal communications.

15.1302
CAD/CADD Drafting and/or Design Technology/

Technician

(New CIP Code)
A program that prepares individuals to apply technical skills and advanced

computer software and hardware to the creation of graphic representations and simulations in support of engineering projects. Includes instruction in engineering graphics, two-dimensional and three-dimensional engineering design, solids modeling, engineering animation, computer-aided drafting (CAD), computer-aided design (CADD), and auto-CAD techniques. 

15.1303
Architectural Drafting and Architectural CAD/CADD
A program that prepares individuals to apply technical knowledge and skills to develop working drawings and electronic simulations for architectural and related construction projects. Includes instruction in basic construction and

structural design, architectural rendering, architectural-aided drafting

(CAD), layout and designs, architectural blueprint interpretation, building

materials, and basic structural wiring diagramming.

15.1306
Mechanical Drafting and Mechanical Drafting CAD/CADD
A program that prepares individuals to apply technical knowledge and skills

to develop working drawings and electronic simulations in support of mechanical and industrial engineers, and related professionals. Includes

instruction in manufacturing materials and processes, mechanical drafting, electrode-mechanical drafting, basic metallurgy, geometric dimensioning and tolerancing, blueprint reading and technical communication. 

(
Glossary of Terms

(
Applied/Integrated Curricula — 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 the performance of 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 Tasks — The most essential units of work in the technology.

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

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

LAA00 PROCESS OF READING 

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

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

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

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

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

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

LAC00 LANGUAGE AND IMAGES

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

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

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.

( LAD04 Identify complex structures in informational texts and the relationships between the concepts and details in those structures using texts from various disciplines.

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

LAG00 STYLISTIC AND RHETORICAL ASPECTS OF WRITING & SPEAKING

Students will use stylistic and rhetorical aspects of writing and speaking to explore ideas, to present lines of thought, to represent and reflect on human experience, and to communicate feelings, knowledge, and opinions.  Students will be able to:

( LAG02 Write pieces and deliver oral presentations that effectively use descriptive language to clarify, enhance, and develop ideas.

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.

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

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

MAB00 COMPUTATION

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

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

MAC00 DATA ANALYSIS AND STATISTICS

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

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

MAE00 GEOMETRY

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

( MAE01 Draw coordinate representations of geometric figures and their transformations.

( MAE02 Use inductive and deductive reasoning to explore and determine the properties of and relationships among geometric figures.

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.

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.

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.

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

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

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)

State of Maine Learning Results*

Printed July 1997 by the Maine Department of Education

Statewide Standards assign a 5-digit code to represent the Maine Learning Results (MLR) applicable to each Duty area. Codes were originally devised for use in the Maine Association of Vocational Education Administrators’ Curriculum Integration Project (CIP) to identify links between the content of vocational-technical programs and MLR. Codes use letters to identify the MLR Standard, Subset (where applicable), and Section. Numbers identify the MLR Performance Indicators.

SUBJECT AREA






*TEXT REFERENCE 
CP
Career 
pages 6-9 

HE
Health Education
pages 25-31

HPE
Health – Physical Education**
pages 32-37

LA
English Language Arts
pages 13-21

MA
Mathematics
pages 41-51  

ML
Modern & Classical Languages
pages 61-62




SSC
Social Studies – Civics & Government**
pages 82-85

SSH
Social Studies – History**
pages 86-88

SSG
Social Studies – Geography**
pages 89-90

SSE
Social Studies – Economics**
pages 90-94 

ST
Science & Technology
pages 65-77 

VA
Visual & Performing Arts
pages 97-102 

**Health and its subset, Physical Education, as well as the four subsets of Social Studies—Civics and Government, History, Geography, and Economics—are identified with separate subject area codes to avoid code duplication.

The next letter indicates the Section—A, B, C, etc.— within the subject area. For example, CPA = Career Preparation, Section A: Preparing for the Future. 

Codes ending in 0 indicate Subject Standards. CPA00 = Career Preparation: Preparing for the Future. The Subject Standard for Section A reads, “Students will be knowledgeable about the world of work, explore career options, and relate personal skills, aptitudes, and abilities to future career decisions.”

The numbers 01, 02, 03, etc. indicate the performance indicator within the section of the subject area. CPA01 = Career Preparation: Preparing for the Future, Performance Indicator 1— “Demonstrates the leadership and membership skills necessary to succeed as a member of a team.” 

Note: All references are to MLR for the Secondary Grades.
Task
Performance Criteria

A. Professional Attributes

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

CP-A01, CP-A02, CP-A03, CP-A04, CP-B01, CP-B02, CP-B03, CP-C01, CP-C02, CP-C05, LA-D03, LA-H03

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

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

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

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

A5*
Meets customer needs. 


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

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

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

B. Communications

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

CP-A01, CP-B01, CP-B02, CP-C02,  CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-A11, LA-C06, LA-D01, 

LA-D03, LA-D04, LA-D05, LA-G02, LA-H01, LA-H02, LA-H03, LA-H04, LA-H05, LA-H06, LA-H08, LA-H12

MA-C02, MA-J01, ST-L04, VA-A01

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

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

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

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

C. Critical/Creative Thinking

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

CP-A01, CP-A03, CP-B01, CP-B02, CP-B03, CP-C01, CP-C02, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, 

LA-A11, LA-C06, LA-D01, LA-D03, LA-D04, LA-D05, LA-G02, LA-H01, LA-H02, LA-H03, LA-H04, LA-H05, LA-H06, LA-H08, LA-H12, MA-B01, MA-C02, MA-E02, MA-G02, MA-H04, MA-J01, ST-J01, ST-L03, ST-L04, ST-L07

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

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

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

C4*
Applies problem-solving skills.

Identifies and analyzes problem; considers options with pros and cons for each; suggests reasonable solution(s).

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

C6*
Applies creative thinking skills.

Adapts ideas and information in innovative ways to complete assignments more effectively and efficiently.

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

D. Safety

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

CPC05

D1*
Follows school/workplace safety procedures.
Complies with all relevant school/workplace safety guidelines and procedures; follows all safety requirements for operation of equipment and machinery.

D2*
Uses ergonomically correct work methods.
Follows ergonomic guidelines such as appropriate VDT (video display terminal) use, lifting techniques, and proper posture.

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

D4*
Maintains safe work area.

Keeps clean, well-organized, and manageable workstation(s); identifies and reports hazardous and unsafe conditions.

E. Fundamental Drafting

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, MA-H04, ST-J01, ST-L03, ST-L07

VA-A01

E1*
Uses drawing media and drafting materials.
Secures vellum for plotting and standard bond for copying; uses keyboard, CPU (central processing unit), eraser, standard drafting pencil, squares, and circle template. 

E2*
Adds correct annotation to drawings.
Places non-graphic information on drawings; uses ANSI (American National Standards Institute) symbols as general or local notes.

E3*
Identifies line styles and weights.
Uses lines such as dimension, phantom, dashed, center, object, border, and extension to convey information clearly; uses appropriate line weight for application.

E4*
Prepares title blocks and other drafting formats.
Ensures that title block contains accurate information regarding scale, page number, drawing number, description, drafter name, and engineer name.

E5*
Applies metric or dual-dimensioning drawing standards.
Ensures that conversion between metric primary dimensioning and decimal inch dimensioning are correct and that actual corresponding unit appears in parentheses. 

E6*
Identifies and uses standard symbols.
Uses run-out, parallels, geometric symbols, or hatching symbols to identify materials such as brick, wood, steel, or concrete.

E7*
Reproduces originals using various methods.
Copies original to Mylar, blueprint, or engineering copiers; ensures that original and copy are identical.

E8*
Creates freehand technical sketches.
Develops draft to formulate ideas for drawings; creates sketch enabling tool room personnel to complete minor job.

E9*
Develops materials list.
Notes specifications such as item or detail number, specific material, general packaging dimensions, quantity, and purchased items. 

E10*
Performs calculations.
Uses basic trigonometry, algebra, geometry, and linear calculations; defines supplements and complements of angles; figures angles based on two sides of a triangle.

F. Orthographic Projections

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, LA-D03, 

LA-D05, LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, MA-H04, ST-J01,ST-L03,  ST-L07, VA-A01

F1*
Identifies, creates, and places orthographic views.
Ensures that the number of orthographic views is appropriate and appear in the proper locations.

F2*
Identifies, creates, and places auxiliary views.
Creates additional orthographic view showing orthographic-projected direction from an inclined plane.

F3*
Identifies, creates, and places section views.
Ensures that section view clarifies understanding of object’s inside features or interior shapes.

G. Dimensioning

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, MA-H04, ST-J01, ST-L03, 

ST-L07, VA-A01

G1*
Applies dimensioning rules.
Uses dimensions that are appropriate to product being created; avoids using redundant dimensions.

G2*
Applies dimensioning symbols.
Groups related dimensions together, maintaining appropriate spacing; uses appropriate arrowheads; ensures that dimensions do not touch object.

G3*
Dimensions objects.
Applies dimensions that are complete and concise and that represent a single interpretation.

G4*
Dimensions complex shapes.
Applies dimensions to unusual situations such as dimensioning very small features, dimensioning features with non-standard shapes, and dimensioning shapes that may be removed as object is created.

G5*
Uses various dimensioning styles.


Adopts style that becomes routine, such as keeping numbers parallel to dimension lines.

G6*
Dimensions features from centerline.
Uses center line as reference point for drawing measurements.

H. Computer Hardware

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02,  MA-E01, MA-E02, MA-F01, ST-L07

H1*
Operates and adjusts input devices.
Uses keyboard, scanner, digitizer, or mouse to input correct information and dimensions on drawing.

H2*
Operates and adjusts output devices.
Uses plotters and printers to create physical copy of drawing. 

H3*
Handles and operates storage media.
Uses floppy disks and hard drive to store electronic information.

H4*
Starts and shuts down workstations.
Ensures that computer and printer are turned on; ensures that all information has been saved appropriately prior to shutting off computer.

H5*
Adjusts monitor controls.
Ensures that contrast and VDT brightness are set appropriately according to amount of light at workstation.

I. Operating Systems

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E02, ST-L07

I1*
Starts and exits software programs.
Ensures that computer operates in Windows environment; uses programs such as AutoCAD or Access for appropriate applications.

I2*
Uses file management techniques.
Enters File Manager through Windows application; moves, copies, or deletes files as necessary.

I3*


Formats disks.


Enters File Manager through Windows application; uses format menu to format new or used disk.

I4
Identifies, uses, and creates directory structures and paths. 
Ensures that directory is clearly labeled; backs up directory files.

I5
Translates, imports, and exports data files between formats.
Ensures that software is compatible and that files are complete and labeled clearly.

J. Computer-Based Creation

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L03, ST-L07

J1*
Performs drawing setup.
Chooses border from CAD (computer-aided design); places objects and views to allow for most efficient drawing process.

J2*
Constructs geometric figures.
Uses CAD to create circles, squares, point-to-point lines, and parallel lines on drawing. 

J3*
Creates text. 
Uses text in annotation and title blocks to explain drawing specifications.

J4*
Creates 2-D geometric models.
Shows piece on screen in two dimensions.



K. Basic Editing

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-C06, 

LA-D01, LA-D03, LA-D05, LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L07

K1*
Uses geometric editing commands.
Employs range of available functions to edit existing geometry.

K2*
Uses non-geometric editing commands.
Employs range of available features to modify fonts, move text, copy, delete, and save.

L. Basic Manipulation

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C0-2, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L03, ST-L07

L1*
Controls location and view-magnification.
Sets CAD features to modify display and location of model. 

L2*
Controls entity properties.
Sets entities such as color, layer, or line type to enhance drawing.

L3*
Uses viewing commands.
Controls functions for zooming, panning, dragging or rotating to enhance visual interpretation of drawing.

L4*
Uses standard parts or symbol libraries.
Reviews library options and uses common symbols such as screw, bolt head, door, and window or various geometric shapes.

L5*
Plots drawings on scale media.
Uses Mylar, vellum, or heavy bond paper and output device to create drawing within specified dimensions.

L6*
Uses layering techniques.
Creates multiple layers to manage drawing and assist in plotting.

L7*
Uses grouping techniques.
Edits multiple objects simultaneously to ensure accuracy of each representation.

L8*
Minimizes file size.
Saves file space with regard to total space available; deletes all unusable text and lines. 

M. Preparation

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C04, CP-C05, LA-A01, LA-A06, LA-A08, LA-D01, LA-D03, LA-D05, 

LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L07

M1*
Interprets sketches/models.
Recognizes fit, form, and function of sketch/model.

M2*
Interprets written specifications.
Creates mechanical drawing from written specifications or work plan.

M3*
Interprets visual information.
Creates drawing based on sketch or on actual part.

M4*
Interprets oral information.
Creates mechanical drawing from verbal specifications.

M5*
Researches vendor information.
Analyzes purchased item, ensuring that specifications meet needs of project under development.

M6*
Identifies processes.
Recognizes processes necessary to create piece from drawing, such as surface grinding or extreme heat; chooses appropriate dimensioning to allow for manufacturing process.



N. Planning

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

CP-A02, CP-A03, CP-B03, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A08, LA-D01, LA-D03, LA-D05, 

LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L07

N1*
Determines drawing medium.
Uses drawing mediums such as Mylar, vellum, or standard bond paper.

N2*
Determines sheet sizes.
Uses sheet size appropriate for drawing scale, such as sizes 

A-D.

N3*
Determines scales.
Uses scale that enables drawing to be presented clearly.

N4*
Develops assembly drawings.
Creates detailed descriptions of component parts of whole drawing.

N5*
Develops fabrication  drawings.
Presents information on material that is bent, cut, or welded; includes text where appropriate to clarify applications.

O. Project Package Assembly

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A08, LA-D01, LA-D03, 

LA-D05, LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, ST-J01, ST-L03, ST-L07, VA-A01

O1*
Collates prints.
Attaches all information needed for production area to build component.

O2*
Attaches supporting documents.
Includes pertinent work orders, bill of materials, and letter of transmittal to detail proper assembly of component.

P. Drawing File

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-E01, MA-E02, MA-F01, MA-J01, ST-J01, ST-L07

P1*
Updates revision histories.
Assigns proper letter and explanation to revision; files updated copy in appropriate place; removes old copy. 

P2
Updates in-process changes.
Marks up original drawing in red ink; dates all revisions and signs name to updated drawing; follows up by changing electronic file.

P3
Archives drawing files.
Stores files both electronically and manually to accepted procedures.

Q. Mechanical Drawings 

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

CP-A01, CP-A02, CP-A03, CP-B03, CP-C01, CP-C02, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, 

LA-A08, LA-C06, LA-D01, LA-D03, LA-D04, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, 

MA-G02, MA-H03, MA-H04, ST-J01, ST-J04, ST-L03, ST-L07, VA-A01

Q1*
Adds correct annotation to drawings.
Specifies thread sizes, thread depths, countersinks, counterbores, and hole sizes so that all information is useful, clear, and legible. 

Q2*
Identifies and uses standard symbols.
Uses run-out, parallels, and geometric or hatching symbols to identify materials such as iron, steel, or titanium.

Q3*
Applies dimensioning rules in manufacturing setting.
Ensures that dimensioning rules are adhered to so that drawing corresponds to toolmaker’s setup and toolmaker can produce part with little mathematical calculation.

Q4
Applies GDT.              
Places GDT (geometric dimensioning and tolerancing) on drawings as needed.

Q5


Calculates dimensions.


Uses fit tolerances based on standard tables to ensure that object will withstand wear; uses existing field references to determine values on drawing.

R. Fasteners

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, MA-H03, MA-H04, ST-J01, 

ST-L03, ST-L04, ST-L07, VA-A01

R1*
Uses common thread forms.
Recognizes and employs various thread forms such as metric, 

V-shaped, square, knuckle, worm, and buttress threads in mechanical/industrial drawings.

R2*
Uses symbolic representation of threads.
Employs three types of conventions for screw thread representation, including simplified, detailed, and schematic.

R3
Designs common machine screws.
Plans machine screw design to accommodate design-related factors such as load, tension, impact shock, and vibration.

R4
Recognizes property classes of fasteners.
Uses SAE (Society for Automotive Engineers) or ASTM (American Society for Testing & Materials) standards to determine mechanical strength requirements.

R5*
Uses common terms.
Employs terms common to threaded fastener design such as tap drill size, clearance drill size, counterbored hole, countersunk hole, and spot facing.

R6*
Creates keys and keyseats. 

Represents key accurately as piece of steel lying partly in the shaft keyseat while extending into another keyseat in the hub.

R7
Creates splines.
Represents splines accurately as grooves cut around shaft circumference that continue for part of shaft length. 

R8
Creates machine pins.
Represents common machine pins accurately, such as dowel pins, taper pins, clevis pins, and cotter pins.

R9
Creates retaining rings.
Represents common retaining rings accurately, including stamped retaining rings, wire-formed retaining rings, and spiral-wound retaining rings.

R10
Creates rivet joints.
Represents common rivet joints accurately, including single-riveted lap joints, double-riveted lap joints, single-riveted butt joints, and double-riveted butt joints.

S. Welding Design

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, MA-H03, MA-H04, 

MA-J01, ST-J01, ST-L03, ST-L07, VA-A01

S1*
Creates basic weld symbols.
Designs basic weld symbols such as fillet, stud, seam, or corner so that size, length of weld, and spacing appear left-to-right along reference line.

S2*
Creates fillet welds.
Draws fillet weld to specifications using dimensions in inches or in millimeters.

S3*
Creates groove welds.
Draws groove welds such as single V-groove, single bevel groove, and single J-groove to appropriate dimensions.

S4*
Creates plug welds.
Draws plug weld to specifications; ensures that depth of filling is complete.

S5*
Creates spot welds.
Draws spot weld using circle symbol regardless of welding process used.

S6*
Creates seam welds.
Draws seam weld using circle symbol transversed by two horizontal parallel lines regardless of welding process.

T. Drives

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, MA-H03, MA-H04, ST-J01, 

ST-L03, ST-L04, ST-L07, VA-A01

T1
Creates conventional flat belt and pulley systems.
Draws belt and pulley system, identifying type of belt clearly, including leather, rubberized fabric, non-reinforced rubber, reinforced leather, and fabric.

T2
Creates grooved belt and pulley systems.
Draws belt and pulley system as a flat belt with a longitudinally ribbed underside; indicates belt width to identify power capacity.

T3
Creates V-belt and pulley systems.
Draws V-belt and pulley system; indicates V-belt size for conventional and light-duty uses in inches and narrow V-belts in tenths of an inch.

T4
Recognizes components of various chain drive systems.
Explains importance of chain size, sprockets, chain length, center distance, method of lubrication, and arrangement of chain castings and idlers.

T5
Recognizes factors in designing chain drive systems.
Explains importance of horsepower, speeds, RPM (revolutions per minute), shaft diameter, permissible sprocket diameters, load characteristics, lubrication, and life expectancy.

T6
Creates malleable, detachable chains and sprockets.
Draws malleable, detachable chain and sprocket within .902 to 4.063 inches pitch and from 700 to 17,000 lb/in2 (pounds per square inch) ultimate strength.

T7
Creates pintle chains and sprockets.
Draws pintle chain and sprocket within 1-6 inches in pitch and from 3,600 to 30,000 lb/in2 ultimate strength.

T8
Creates roller chains and sprockets.
Draws roller chain and sprocket within .25 to 3 inches pitch and from 925 to 130,000 lb/in2 ultimate strength.

T9*
Recognizes gear function.
Explains gear function clearly and concisely.

T10*
Recognizes complications of gear design.
Explains gear design complications associated with strength, wear, and material selection.

T11
Selects materials.
Uses material such as cast iron, steel, brass, bronze, and plastic appropriately, taking into account application factors such as wear or noise.

T12*
Creates gear teeth.
Represents gear teeth as solid, broken, or hidden lines; notes dimensions for face width, circular pitch, circular thickness, dedendum, addendum, and whole depth.



U. Architectural Drawing Techniques 

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

CP-A02, CP-A03, CP-B03, CP-C01, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08,  LA-D01, 

LA-D03, LA-D05, LA-H01, MA-B01, MA-C02, MA-E01, MA-E02, MA-F01, MA-G02, MA-H04, MA-J01, ST-J01, 

ST-L03, ST-L04, ST-L07, VA-A01

U1*
Draws sketches to customer specifications.

                   
Creates sketch that clarifies and records verbal explanation, explains processes and procedures, and shows all lines distinctly.

U2*
Sketches preliminary layouts.
Creates layout that records technical information needed to prepare detailed drawing.

U3
Draws interior one-point perspective view.
Creates drawing that illustrates principle of one-point perspective; ensures that except for oblique lines, view shows all depth projected to one vanishing point.

U4
Draws interior two-point perspective views.
Creates drawing that except for oblique lines, shows all depth projected to two vanishing points; ensures that all lines are distinct.

U5
Draws exterior-perspective views.
Creates view as the human eye would see it.

U6*
Draws preliminary floor plans.
Creates drawing of room shape and size in proportion to general design of building.

U7*
Draws elevation views.
Creates drawing of structure exterior as specified by architect.

U8
Sketches landscape features.
Creates site accurately; ensures that final drawing shows all requirements listed in predetermined plan.

U9*
Builds models.
Creates model that depicts designer’s intent; ensures that finished model is plumb and sturdy.

V. Site & Plot Planning

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

CP-A01, CP-A02, CP-A03, CP-B03, CP-C01, CP-C02, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, 

LA-C06, LA-D01, LA-D03, LA-D04, LA-D05, LA-G02, LA-H01, LA-H05, MA-B01, MA-C02, MA-E01, MA-E02, 

MA-F01, MA-F02, MA-G02, MA-H03, MA-H04, MA-J01, ST-J01, ST-J04, ST-L03, ST-L04, ST-L07, VA-A01

V1
Sketches preliminary site layouts.
Creates drawing that communicates written legal description and all survey information; ensures that location of structure on site plan meets local codes.

V2*
Draws plot plans.
Creates plot plan that includes all original ground features and accommodates any added features.

V3*
Sketches preliminary plan layouts.
Creates preliminary plan layout to user specifications.

W. Architectural Plans

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

CP-A01, CP-A02, CP-A03, CP-B03, CP-C01, CP-C02, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, 

LA-C06, LA-D01, LA-D03, LA-D04, LA-D05, LA-G02, LA-H01, LA-H05, MA-B01, MA-C02, MA-E01, MA-E02, 

MA-F01, MA-F02, MA-G02, MA-H03, MA-H04, MA-J01, ST-J01, ST-J04, ST-L03, ST-L04, ST-L07, VA-A01

W1*
Checks plan dimensions.
Ensures that all dimension values and sums meet design and data specifications.

W2*
Draws floor plans.
Creates floor plan that illustrates location of all rooms and meets all specifications accurately; ensures that all dimensions, notes, and references are shown correctly.

W3
Draws basement plans.
Creates plan that identifies items specified in request for plan accurately; ensures that all labels, notes, dimensions, and material symbols are shown correctly.

W4*
Draws foundation plans.
Creates foundation drawing with all labels, notes, symbols, references, dimensions, and prominence according to specifications.

W5*
Draws framing plans.
Creates plan that shows the shape, size, and location of all  framing members in structure design.

W6*
Reproduces common plan features.
Ensures that plan reproduction shows all changes required in plan features and that all new lines are distinct and compatible with old lines.

W7*
Dimensions plans.
Ensures that dimensions illustrate all sizes and locations of rooms, windows, and other building features.

W8*
Draws exploded views of plans.
Creates exploded view that shows details and locations of parts relative to each other.

W9*


Sketches elevations.
Creates sketch that shows exterior design and interior features of structure.

W10*
Sketches preliminary sections.
Creates sketch that shows all specified sizes and shapes clearly.

X. Sections & Details

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

CP-A01, CP-A02, CP-A03, CP-B03, CP-C01, CP-C02, CP-C03, CP-C04, CP-C05, LA-A01, LA-A06, LA-A07, LA-A08, 

LA-C06, LA-D01, LA-D03, LA-D04, LA-D05, LA-H01, LA-H05, MA-B01, MA-E01, MA-E02, MA-F01, MA-G02, 

MA-H04, MA-J01, ST-J01, ST-L03, ST-L04, ST-L07, VA-A01

X1*
Draws stair sections.
Creates drawing of risers, treads, and landings that illustrates written specifications exactly; ensures that floor-to-floor heights and angles are exact for carriage or stringer.

X2
Draws chimneys.
Creates drawing of chimney that depicts size and shape of materials accurately.

X3
Draws door sections.
Creates drawing that shows exact size and shape of all materials for door section.

X4
Draws window sections.
Creates drawing of window that includes all customer specifications; ensures that all hardware specifications are located exactly as stated in customer order.

X5
Draws millwork sections.
Creates drawings of millwork sections such as baseboards, moldings, and other trim; ensures that design, quality of materials, and number of pieces are presented clearly.

X6
Draws parapet and roof sections.
Creates drawing of parapet and roof section that illustrates correct size and shape of materials.
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