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STATEMENT OF PHILOSOPHY

     The responsibility of the Machine Technologies program at Bay Path Regional 

Vocational Technical High School is to prepare each student for gainful employment by 

developing acceptable personal qualities, knowledge, and skills to the extent of his/her 

capabilities.   Only the student’s ability and willingness to learn shall limit the aims.   The 

first two years shall be devoted to acquiring the basic skills of the trade, whereas the last 

two years shall be directed toward that specialty of the trade which best suits the student. 

      A preliminary exploratory period serves to introduce freshmen students to the 

machine tool industry by providing group instruction and hands-on machining experience 

in the production of a simple product using basic machine tools and blueprints.   The 

selection of Machine Technology candidates will be determined by the attitudes and 

abilities demonstrated during this program.

     All students assigned to the Machine Technologies Program will demonstrate courtesy 

and respect towards their supervisors and peers.   Machine Technology students will 

display work habits and personal appearance acceptable to the industry.   Students will 

develop safe working procedures and show respect for rules and regulations while in the 

shop area.  All students will be required to achieve a realistic attitude toward their place 

in the working community. 

        Students will develop trade knowledge by use of open-ended response questions.

EXPLORATORY – OBJECTIVES

     To develop within the student knowledge of the machine tool industry so that he/she may fully appreciate its value as a vocation.

     To develop within the student a habit of good safety procedures to the extent that he/she will use them while operating machines.

     To develop within the student the ability to work from sketches and blueprints and produce very simple products.

     To develop within the student the knowledge and skills in the use of hand tools to the extent that he/she will be able to use these tools efficiently and safely.

     To develop within the students an attitude of responsibility, develop self-control, and use his time effectively.

     To develop within the student an understanding or computer numerical control machinery and its advantages to the machine tool industry.

     The above knowledge base will employ the use of open-ended questions.

1.A  Define health and safety regulations.

1.A.01 a
Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area.

1.A.02 a
Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area.

1.A.03 a
Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area.

1.A.04 a
Explain procedures for documenting and reporting hazards to appropriate authorities.

1.A.05 a
List penalties for non-compliance with appropriate health and safety regulations.

1.A.06 a
Identify contact information for appropriate health and safety agencies and resources.

1.B  Demonstrate health and safety practices.

1.B.01 a
Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).

1.B.02 a
Read chemical, product, and equipment labels to determine appropriate health and safety considerations.

1.B.03 a
Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.B.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.B.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.B.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.B.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.B.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.B.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.B.010 a
Demonstrate proper workspace cleaning procedures.

1.B.011 c
Discuss the relationship between health, safety and productivity.

1.C  Demonstrate responses to situations that threaten health and safety.

1.C.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.C.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.C.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.C.04 a
Identify practices used to avoid accidents.

1.C.05 a
Identify and describe fire protection, precautions and response procedures.

1.C.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.
1.D  Use a precision instrument to accurately measure a finished part.

1.D.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

1.D.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.G.01 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.G.02 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.G.03 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.G.04 
Mill a flat surface.

2.G.05 
Design a part using computer aided design (CAD) software.

2.G.06 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.G.07 
Post and transfer files to CNC machine.

2.G.08 
Receive transferred files at CNC machine.

2.G.09 
Manufacture and inspect part.

MACHINE TOOL TECHNOLOGY
FRESHMAN YEAR OBJECTIVES

 To develop within the student a knowledge of the machine tool industry so that they

        may fully appreciate its value as a vocation.

        To develop within the student working skills to the extent that they will be able to

        operate the basic machines used in the Machine Shop.

        To develop within the student a habit of good safety procedures to the extent that

        they will use them while operating machines.

        To develop within the student the ability to work from blueprints and sketches to

        produce simple products.

        To develop within the student the ability and skills needed to handle precision tools

        to the extent that they will be able to use these tools with a good degree of 

        efficiency and safety.

        To develop within the student an attitude of responsibility, craftsmanship, 

        recognition of group enterprise.   Also to benefit from suggestions so that they may

        guide their own actions to benefit the community and mankind. 

MACHINE TOOL TECHNOLOGY
FRESHMAN YEAR – INTRODUCTORY MACHINING

1.E  Define health and safety regulations.

1.E.01 a
Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area.

1.E.02 a
Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area.

1.E.03 a
Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area.

1.E.04 a
Explain procedures for documenting and reporting hazards to appropriate authorities.

1.E.05 a
List penalties for non-compliance with appropriate health and safety regulations.

1.E.06 a
Identify contact information for appropriate health and safety agencies and resources.

1.F  Demonstrate health and safety practices.

1.F.01 a
Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).

1.F.02 a
Read chemical, product, and equipment labels to determine appropriate health and safety considerations.

1.F.03 a
Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.F.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.F.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.F.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.F.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.F.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.F.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.F.010 a
Demonstrate proper workspace cleaning procedures.

1.F.011 c
Discuss the relationship between health, safety and productivity.

1.G  Demonstrate responses to situations that threaten health and safety.

1.G.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.G.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.G.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.G.04 a
Identify practices used to avoid accidents.

1.G.05 a
Identify and describe fire protection, precautions and response procedures.

1.G.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

4.A  Develop employability skills to secure and keep employment in chosen field.

4.A.01 a
Evaluate industries, organizations, and careers based on multiple sources of research and information.

4.A.02 a
Assess interest areas to determine potential career pathways, including career ladders.

4.A.03 a
Develop a career plan with alternatives.

4.A.04 a
Complete job applications and related employment documents (e.g. W-4).

4.A.05 a
Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic).

4.A.06 a
Apply job search skills to seek, evaluate, apply for, and accept employment.

4.A.07 a
Demonstrate good interviewing skills.

4.A.08 a
Demonstrate employability skills needed to get and keep a job.

4.A.09 a
Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change).

4.B  Communicate in multiple modes to address needs within the career and technical field.

4.B.01 a
Apply strategies to enhance effectiveness of all types of communications in the workplace.

4.B.02 a
Apply reading skills and strategies to work-related documents.

4.B.03 a
Locate information from books, journals, magazines, and the Internet.

4.B.04 a
Apply basic writing skills to work-related communication.

4.B.05 a
Write work-related materials.

4.B.06 a
Explain information presented graphically.

4.B.07 a
Use writing/publishing/presentation applications.

4.B.08 a
Apply basic skills for work-related oral communication.

4.B.09 a
Explain proper telephone etiquette and skills.

4.B.010 a
Lead formal and informal group discussions.

4.B.011 a
Demonstrate effective negotiation and conflict management.

4.B.012 a
Apply active listening skills to obtain and clarify information.

4.B.013 a
Communicate with others in a diverse workforce.

2.H  Basic Blueprint Read blueprints and create basic sketches.

2.H.01 
Read and interpret detail drawings.

2.H.02 
Read and interpret assembly drawings.

2.H.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.H.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.A  . Use measurement devices.

2.A.01 c
Define attributes, units, and systems of measurement used in MET fields.

2.A.02 c
Apply a variety of techniques, tools, and formulas for determining measurements.

2.A.03 c
Identify appropriate electronic device/gauge for specific tasks.

2.A.04 c
Calibrate and use electronic devices and/or gauges accurately.

2.A.05 c
Use measurement systems to solve problems.

2.I  Use a precision instrument to accurately measure a finished part.

2.I.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

2.I.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.I.03 
Measure work piece with an inside micrometer within a tolerance of +/- .001.

2.I.04 
Measure the depth of a work piece using a depth micrometer within a tolerance of +/- .001.

2.I.05 
Measure work piece with a vernier caliper within a tolerance of at least +/- .005.

2.I.06 
Measure radius on a work piece using a radius gage within a tolerance of at least +/- 1/32.

2.I.07 
Use a hardness tester to determine the surface hardness of a finished part to a standard hardness scale.

2.I.08 
Use a protractor to measure the angle(s).

2.I.09  
Describe applications of current inspection technology (e.g. CMM and shadow graphs).

2.J  Prepare materials using hand tools.

2.J.01 
Layout flat and/or round stock.

2.J.02 
Cut material using hacksaw to appropriate length and size.
	3.C.01 
	3.2
	Differentiate between specific heat and heat capacity.
Explain the relationship among temperature change in a substance for a given amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.
Differentiate between hydraulic and pneumatic systems and provide examples of appropriate applications of each as they relate to manufacturing and transportation systems.
Identify the differences between open and closed thermal systems, e.g., humidity control systems, heating systems, cooling systems. 
Identify and explain the tools, controls, and properties of materials used in a thermal system, e.g., thermostats, R Values, thermal conductivity, temperature sensors.

	3.C.02 
	3.3
	

	3.C.03 
	3.4
	

	3.C.04 
	4.3
	

	3.C.05 
	4.5
	


2.K  Operate a drill press.

2.K.01 
Drill a hole to proper size and location to a tolerance +/- 1/64 and diameter of +/- .005.

2.K.02 
Counter sink a hole to depth and diameter specified by blueprint to a tolerance of +/- 1/64.

2.K.03 
Ream a hole to size specified by blue print to a tolerance of +/- .001.

2.K.04 
Tap a hole to proper depth and thread size.

2.K.05 
Counter bore a hole to proper diameter and depth according to blue print.

2.L  Operate an engine lathe.

2.L.01 
Set up and use lathe accessories.

2.L.02 
Set up and use a 4-jaw chuck.

2.L.03 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.L.04 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.L.05 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.L.06 
Bore hole to depth (or through) piece.

2.L.07 
Cut external and internal threads with single point tool.

2.L.08 
Cut external threads using die.

2.L.09 
Cut external and internal groves.

2.L.010 
Cut off work piece with parting tool to specified length for finishing.

2.L.011 
Center drill to proper depth.

2.L.012 
Drill hole to specified depth and diameter.

2.L.013 
Tap a hole to appropriate thread size and depth.

2.L.014 
Ream a hole in the work piece to specified diameter and depth.

2.L.015 
Machine a form into the work piece.


Knurl a piece to design specifications on blue print

2.M  Operate milling machines.

2.M.01 
Indicate vise within a tolerance of .002 over a 6” span.

2.M.02 
Tram miller head within a tolerance of .001 over a 6” diameter sweep.

2.M.03 
Locate a daturn feature using indicator and edge finder.

2.M.04 
Locate and indicate holes and pins within a tolerance of .0005.

2.M.05 
Mill a flat surface.

2.M.06 
Mill a variety of angles within a tolerance of +/- ½ degree.

2.M.07 
Square up a work piece within a tolerance of +/- 1 degree.

2.M.08 
Mill workpiece using climb and conventional methods.

2.M.09 
Mill a shoulder to size and location specifications.

2.M.010 
Mill slots and pockets to size and location specifications within a tolerance of +/- .005.

2.M.011 
Drill, ream, and tap holes to specifications.

2.M.012 
Bore a hole to size and location within a tolerance of +/- .005.

2.M.013 
Spot face, counterbore, and countersink to specifications.

2.M.014 
Fly cut a flat surface.

2.M.015 
Mill keyways and keyseats to specifications from handbook.

2.M.016 
Describe the use of a rotary table.

2.N  Operate surface grinding machines.

2.N.01 
Select, change, mount, and balance grinding wheel.

2.N.02 
Dress, true, ring grinding wheel.

2.N.03 
Grind a flat surface to a tolerance of +/- .001.

2.N.04 
Grind work piece square to within ½ a degree.

2.N.05 
Grind a radius.

2.N.06 
Grind to a 90-degree shoulder.

2.N.07 
Grind angle with sine bar/vise to a tolerance of +/- ½ degree.

2.N.08  
Describe the use of tool and cutter grinders to sharpen tools.Apply principles of 'world class' operations (industry quality standard operation).
2.A.06 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.A.07 c
Identify and apply the concepts of total quality management appropriate to the field.

2.A.08 c
Develop, implement and assess plan for continuous improvement.

2.B  Demonstrate and apply the design process.

2.B.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.B.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.B.03 c
Read and interpret detail blue prints or technical processes.

2.C  Demonstrate skills in problem solving, diagnostics, and troubleshooting.

Freshman Math Objectives

1. Reading a Ruler

2. Adding Fractions

3. Subtracting Fractions

4. Multiply and Divide Fractions

3.A.02c - Identify and use knowledge of common graphic features (charts, maps, diagrams).

3.B.04c - Use linear equations to model and analyze problems involving proportional relationships. Use technology as appropriate.

3.B.06c - Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.

 3 B.30c - Determine the proper sequence of arithmetic operations that are needed to arrive at a solution that can be compared to other specifications when comparing system measurements or tolerances to the manufacturer's specifications and apply them. 

MACHINE TECHNOLOGIES

SOPHOMORE YEAR – OBJECTIVES

     To further develop within the student working skills to the extent that he will be able to operate the more complex machine tools found tin the machine shops.

     To develop within the student the ability to perform more complex operations on the same basic machines that were introduced in the freshman year.

     To continue the use of safe working habits developed during his/her first year of trade training.

     To develop within the student the ability to work from more complex blueprints and sketches so that he/her may produce more complex parts.

     To develop within the student the ability to use the more complex measuring tools needed to produce accurate work in the machine shop.

     To further develop within the student an attitude of responsibility, craftsmanship, recognize group enterprise, and benefit from suggestions.   So that he may guide his/her own actions to benefit the community and mankind.

1.H  Define health and safety regulations.

1.H.01 a
Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area.

1.H.02 a
Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area.

1.H.03 a
Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area.

1.H.04 a
Explain procedures for documenting and reporting hazards to appropriate authorities.

1.H.05 a
List penalties for non-compliance with appropriate health and safety regulations.

1.H.06 a
Identify contact information for appropriate health and safety agencies and resources.

1.I  Demonstrate health and safety practices.

1.I.01 a
Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).

1.I.02 a
Read chemical, product, and equipment labels to determine appropriate health and safety considerations.

1.I.03 a
Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.I.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.I.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.I.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.I.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.I.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.I.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.I.010 a
Demonstrate proper workspace cleaning procedures.

1.I.011 c
Discuss the relationship between health, safety and productivity.

1.J  Demonstrate responses to situations that threaten health and safety.

1.J.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.J.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.J.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.J.04 a
Identify practices used to avoid accidents.

1.J.05 a
Identify and describe fire protection, precautions and response procedures.

1.J.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

1.K  Use a precision instrument to accurately measure a finished part.

1.K.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

1.K.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.N.09 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.N.010 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.N.011 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.N.012 
Mill a flat surface.

2.N.013 
Design a part using computer aided design (CAD) software.

2.N.014 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.N.015 
Post and transfer files to CNC machine.

2.N.016 
Receive transferred files at CNC machine.

2.N.017 
Manufacture and inspect part.

1.K.03  practices and procedures.

1.K.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.K.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.K.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.K.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.K.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.K.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.K.010 a
Demonstrate proper workspace cleaning procedures.

1.K.011 c
Discuss the relationship between health, safety and productivity.

1.L  Demonstrate responses to situations that threaten health and safety.

1.L.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.L.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.L.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.L.04 a
Identify practices used to avoid accidents.

1.L.05 a
Identify and describe fire protection, precautions and response procedures.

1.L.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

4.C  Develop employability skills to secure and keep employment in chosen field.

4.C.01 a
Evaluate industries, organizations, and careers based on multiple sources of research and information.

4.C.02 a
Assess interest areas to determine potential career pathways, including career ladders.

4.C.03 a
Develop a career plan with alternatives.

4.C.04 a
Complete job applications and related employment documents (e.g. W-4).

4.C.05 a
Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic).

4.C.06 a
Apply job search skills to seek, evaluate, apply for, and accept employment.

4.C.07 a
Demonstrate good interviewing skills.

4.C.08 a
Demonstrate employability skills needed to get and keep a job.

4.C.09 a
Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change).

4.D  Communicate in multiple modes to address needs within the career and technical field.

4.D.01 a
Apply strategies to enhance effectiveness of all types of communications in the workplace.

4.D.02 a
Apply reading skills and strategies to work-related documents.

4.D.03 a
Locate information from books, journals, magazines, and the Internet.

4.D.04 a
Apply basic writing skills to work-related communication.

4.D.05 a
Write work-related materials.

4.D.06 a
Explain information presented graphically.

4.D.07 a
Use writing/publishing/presentation applications.

4.D.08 a
Apply basic skills for work-related oral communication.

4.D.09 a
Explain proper telephone etiquette and skills.

4.D.010 a
Lead formal and informal group discussions.

4.D.011 a
Demonstrate effective negotiation and conflict management.

4.D.012 a
Apply active listening skills to obtain and clarify information.

4.D.013 a
Communicate with others in a diverse workforce.

2.O  Basic Bluep Read blueprints and create basic sketches.

2.O.01 
Read and interpret detail drawings.

2.O.02 
Read and interpret assembly drawings.

2.O.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.O.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.D  . Use measurement devices.

2.D.01 c
Define attributes, units, and systems of measurement used in MET fields.

2.D.02 c
Apply a variety of techniques, tools, and formulas for determining measurements.

2.D.03 c
Identify appropriate electronic device/gauge for specific tasks.

2.D.04 c
Calibrate and use electronic devices and/or gauges accurately.

2.D.05 c
Use measurement systems to solve problems.

2.P  Use a precision instrument to accurately measure a finished part.

2.P.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

2.P.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.P.03 
Measure work piece with an inside micrometer within a tolerance of +/- .001.

2.P.04 
Measure the depth of a work piece using a depth micrometer within a tolerance of +/- .001.

2.P.05 
Measure work piece with a vernier caliper within a tolerance of at least +/- .005.

2.P.06 
Measure radius on a work piece using a radius gage within a tolerance of at least +/- 1/32.

2.P.07 
Use a hardness tester to determine the surface hardness of a finished part to a standard hardness scale.

2.P.08 
Use a protractor to measure the angle(s).ations of current inspection technology (e.g. CMM and shadow graphs).

2.Q  Prepare materials using hand tools.

2.Q.01 
Layout flat and/or round stock.

2.Q.02 
Cut material using hacksaw to appropriate length and size.

	3.2
3.3
3.4
4.3
4.5
	Differentiate between specific heat and heat capacity.
Explain the relationship among temperature change in a substance for a given amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.
Differentiate between hydraulic and pneumatic systems and provide examples of appropriate applications of each as they relate to manufacturing and transportation systems.
Identify the differences between open and closed thermal systems, e.g., humidity control systems, heating systems, cooling systems. 
Identify and explain the tools, controls, and properties of materials used in a thermal system, e.g., thermostats, R Values, thermal conductivity, temperature sensors.


2.R  Operate a drill press.

2.R.01 
Drill a hole to proper size and location to a tolerance +/- 1/64 and diameter of +/- .005.

2.R.02 
Counter sink a hole to depth and diameter specified by blueprint to a tolerance of +/- 1/64.

2.R.03 
Ream a hole to size specified by blue print to a tolerance of +/- .001.

2.R.04 
Tap a hole to proper depth and thread size.

2.R.05 
Counter bore a hole to proper diameter and depth according to blue print.

2.S  Operate an engine lathe.

2.S.01 
Set up and use lathe accessories.

2.S.02 
Set up and use a 4-jaw chuck.

2.S.03 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.S.04 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.S.05 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.S.06 
Bore hole to depth (or through) piece.

2.S.07 
Cut external and internal threads with single point tool.

2.S.08 
Cut external threads using die.

2.S.09 
Cut external and internal groves.

2.S.010 
Cut off work piece with parting tool to specified length for finishing.

2.S.011 
Center drill to proper depth.

2.S.012 
Drill hole to specified depth and diameter.

2.S.013 
Tap a hole to appropriate thread size and depth.

2.S.014 
Ream a hole in the work piece to specified diameter and depth.

2.S.015 
Machine a form into the work piece.


Knurl a piece to design specifications on blue print

2.T  Operate milling machines.

2.T.01 
Indicate vise within a tolerance of .002 over a 6” span.

2.T.02 
Tram miller head within a tolerance of .001 over a 6” diameter sweep.

2.T.03 
Locate a daturn feature using indicator and edge finder.

2.T.04 
Locate and indicate holes and pins within a tolerance of .0005.

2.T.05 
Mill a flat surface.

2.T.06 
Mill a variety of angles within a tolerance of +/- ½ degree.

2.T.07 
Square up a work piece within a tolerance of +/- 1 degree.

2.T.08 
Mill workpiece using climb and conventional methods.

2.T.09 
Mill a shoulder to size and location specifications.

2.T.010 
Mill slots and pockets to size and location specifications within a tolerance of +/- .005.

2.T.011 
Drill, ream, and tap holes to specifications.

2.T.012 
Bore a hole to size and location within a tolerance of +/- .005.

2.T.013 
Spot face, counterbore, and countersink to specifications.

2.T.014 
Fly cut a flat surface.

2.T.015 
Mill keyways and keyseats to specifications from handbook.

2.T.016 
Describe the use of a rotary table.

2.U  Operate surface grinding machines.

2.U.01 
Select, change, mount, and balance grinding wheel.

2.U.02 
Dress, true, ring grinding wheel.

2.U.03 
Grind a flat surface to a tolerance of +/- .001.

2.U.04 
Grind work piece square to within ½ a degree.

2.U.05 
Grind a radius.

2.U.06 
Grind to a 90-degree shoulder.

2.U.07 
Grind angle with sine bar/vise to a tolerance of +/- ½ degree.

2.U.08  
Describe the use of tool and cutter grinders to sharpen tools.

2.E  Apply principles of 'world class' operations (industry quality standard operation).

2.E.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.E.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.E.03 c
Develop, implement and assess plan for continuous improvement.

2.F  Demonstrate and apply the design process.

2.F.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.F.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.F.03 c
Read and interpret detail blue prints or technical processes.

2.G  Demonstrate skills in problem solving, diagnostics, and troubleshooting.

	7.G.5
	Use a ruler, protractor, and compass to draw polygons and circles.
	Pre-9th
	Geometry

	7.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate. 
	Pre-9th
	Measurement

	
	
	
	

	7.P.4
	Solve linear equations using tables, graphs, models, and algebraic methods.
	Pre-9th
	Patterns, relations, algebra

	8.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate.
	Pre-9th
	Measurement

	8.N.1
	Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.
	Pre-9th
	Numbers


2.V        Use and select appropriate tool to visually measure finished part.

2.U.09 
Use gage pins to measure location and diameter to a tolerance of at least +/- .001.

2.U.010 
Measure outside and pitch diameter of a thread to a tolerance of at least +/- .002.

2.U.011 
Compare surface finish quality of a part using surface finish comparator/gage to print specification.

2.U.012 
Follow inspection procedures to accurately measure a finished part.

2.U.013 
Follow procedures to measure inside diameter using a telescope gage and micrometer to a tolerance of at least +/- .005.

2.U.014 
Use a height gage and indicator on a surface plate to measure dimension and/or location on a work piece.

2.U.015 
Select, wring, and use gage blocks to determine if finished part meets specifications.

2.U.016 
Check piece for flatness, parallelism, (within +/- .002) and squareness (within +/- ½ of degree).

2.U.017 
Check concentricity of finished part to a tolerance of at least +/- .001.

2.G.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.G.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.G.03 c
Develop, implement and assess plan for continuous improvement.

2.H  Demonstrate and apply the design process.

2.H.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.H.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.H.03 c
Read and interpret detail blue prints or technical processes.

	3.C.06 c
	1.7
	Interpret and apply Newton's second law of motion to show how an object's motion will change only when a net force is applied.
Apply quantitatively the law of conservation of mechanical energy to simple systems.
Describe the relationship among energy, work, and power both conceptually and quantitatively. 
Identify appropriate standard international units of measurement for energy, work, power, and momentum.
Differentiate among conduction, convection, and radiation in a thermal system, e.g., heating and cooling a house, cooking.  
Give examples of how conduction, convection, and radiation are used in the selection of materials, e.g., home and vehicle thermostat designs, circuit breakers. 

	3.C.07 c
	2.3
	

	3.C.08 c
	2.4
	

	3.C.09 c
	2.6
	

	3.C.010 c
	4.1
	

	3.C.011 c
	4.2
	


2.V  Operate CNC equipment.

2.V.01 
Manually write out a basic program using G&M codes.

2.V.02 
Manually enter data into a CNC milling machine (MDI).

2.V.03 
Perform sequential start-up operations.

2.V.04 
Perform control panel operations.

2.V.05 
Set up datum point.

2.V.06 
Set tool offsets.

2.V.07 
Set cutter compensation.

2.V.08 
Dry run, edit and run program.

2.V.09 
Inspect part to blueprint and specified tolerances.

2.V.010 
Perform sequential shut-down operations.

2.V.011 
Design a part using computer aided design (CAD) software.

2.V.012 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.V.013 
Post and transfer files to CNC machine.

2.V.014 
Receive transferred files at CNC machine.

2.V.015 
Manufacture and inspect part.
2.V.016 
Manually write out a basic program using G&M codes.

2.V.017 
Manually enter data into a CNC milling machine (MDI).

2.V.018 
Perform sequential start-up operations.

2.V.019 
Perform control panel operations.

2.V.020 
Set up datum point.

2.V.021 
Set tool offsets.

2.V.022 
Set cutter compensation.

2.V.023 
Dry run, edit and run program.

2.V.024 
Inspect part to blueprint and specified tolerances.

2.V.025 
Perform sequential shut-down operations.

2.V.026 
Design a part using computer aided design (CAD) software.

2.V.027 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.V.028 
Post and transfer files to CNC machine.

2.V.029 
Receive transferred files at CNC machine.

2.V.030 
Manufacture and inspect part.
Sophomore Math Objectives

1. Perform all Operations with Fractions

2. Addition and Subtraction of Decimals

3. Multiply Decimals

4. Divide Decimals

5. Demonstrate Relationships between Fractions, Decimals, and Percentages

Review of Freshman and Sophomore Math Objectives
MACHINE TOOL TECHNOLOGY
JUNIOR YEAR – OBJECTIVES

To further develop the students ability to make and work from blueprints.

To continue the use of safe working habits developed in previous shop years.

To further develop a sense of responsibility within the student and to establish the need for self control in order to live in harmony with others.

To develop a sense of pride in the performance of work done and the quality of the finished product.

To develop the skill and knowledge necessary to the application of numerical and computer numerical control systems.

To develop the ability to combine both theory and trade experience in the production of tooling parts, to extent that these parts can be assembled into a workable tool.

To guide the student in independent thinking and good judgement consistent with the ideals of our society.

1.M  Define health and safety regulations.

1.M.01 a
Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area.

1.M.02 a
Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area.

1.M.03 a
Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area.

1.M.04 a
Explain procedures for documenting and reporting hazards to appropriate authorities.

1.M.05 a
List penalties for non-compliance with appropriate health and safety regulations.

1.M.06 a
Identify contact information for appropriate health and safety agencies and resources.

1.N  Demonstrate health and safety practices.

1.N.01 a
Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).

1.N.02 a
Read chemical, product, and equipment labels to determine appropriate health and safety considerations.

1.N.03 a
Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.N.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.N.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.N.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.N.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.N.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.N.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.N.010 a
Demonstrate proper workspace cleaning procedures.

1.N.011 c
Discuss the relationship between health, safety and productivity.

1.O  Demonstrate responses to situations that threaten health and safety.

1.O.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.O.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.O.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.O.04 a
Identify practices used to avoid accidents.

1.O.05 a
Identify and describe fire protection, precautions and response procedures.

1.O.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

1.P  Use a precision instrument to accurately measure a finished part.

1.P.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

1.P.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.V.031 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.V.032 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.V.033 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.V.034 
Mill a flat surface.

2.V.035 
Design a part using computer aided design (CAD) software.

2.V.036 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.V.037 
Post and transfer files to CNC machine.

2.V.038 
Receive transferred files at CNC machine.

2.V.039 
Manufacture and inspect part.

1.P.03  practices and procedures.

1.P.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.P.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.P.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.P.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.P.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.P.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.P.010 a
Demonstrate proper workspace cleaning procedures.

1.P.011 c
Discuss the relationship between health, safety and productivity.

1.Q  Demonstrate responses to situations that threaten health and safety.

1.Q.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.Q.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.Q.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.Q.04 a
Identify practices used to avoid accidents.

1.Q.05 a
Identify and describe fire protection, precautions and response procedures.

1.Q.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

4.E  Develop employability skills to secure and keep employment in chosen field.

4.E.01 a
Evaluate industries, organizations, and careers based on multiple sources of research and information.

4.E.02 a
Assess interest areas to determine potential career pathways, including career ladders.

4.E.03 a
Develop a career plan with alternatives.

4.E.04 a
Complete job applications and related employment documents (e.g. W-4).

4.E.05 a
Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic).

4.E.06 a
Apply job search skills to seek, evaluate, apply for, and accept employment.

4.E.07 a
Demonstrate good interviewing skills.

4.E.08 a
Demonstrate employability skills needed to get and keep a job.

4.E.09 a
Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change).

4.F  Communicate in multiple modes to address needs within the career and technical field.

4.F.01 a
Apply strategies to enhance effectiveness of all types of communications in the workplace.

4.F.02 a
Apply reading skills and strategies to work-related documents.

4.F.03 a
Locate information from books, journals, magazines, and the Internet.

4.F.04 a
Apply basic writing skills to work-related communication.

4.F.05 a
Write work-related materials.

4.F.06 a
Explain information presented graphically.

4.F.07 a
Use writing/publishing/presentation applications.

4.F.08 a
Apply basic skills for work-related oral communication.

4.F.09 a
Explain proper telephone etiquette and skills.

4.F.010 a
Lead formal and informal group discussions.

4.F.011 a
Demonstrate effective negotiation and conflict management.

4.F.012 a
Apply active listening skills to obtain and clarify information.

4.F.013 a
Communicate with others in a diverse workforce.

2.W  Basic Bluep Read blueprints and create basic sketches.

2.W.01 
Read and interpret detail drawings.

2.W.02 
Read and interpret assembly drawings.

2.W.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.W.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.I  . Use measurement devices.

2.I.01 c
Define attributes, units, and systems of measurement used in MET fields.

2.I.02 c
Apply a variety of techniques, tools, and formulas for determining measurements.

2.I.03 c
Identify appropriate electronic device/gauge for specific tasks.

2.I.04 c
Calibrate and use electronic devices and/or gauges accurately.

2.I.05 c
Use measurement systems to solve problems.

2.X  Use a precision instrument to accurately measure a finished part.

2.X.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

2.X.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.X.03 
Measure work piece with an inside micrometer within a tolerance of +/- .001.

2.X.04 
Measure the depth of a work piece using a depth micrometer within a tolerance of +/- .001.

2.X.05 
Measure work piece with a vernier caliper within a tolerance of at least +/- .005.

2.X.06 
Measure radius on a work piece using a radius gage within a tolerance of at least +/- 1/32.

2.X.07 
Use a hardness tester to determine the surface hardness of a finished part to a standard hardness scale.

2.X.08 
Use a protractor to measure the angle(s).

2.X.09  
Describe applications of current inspection technology (e.g. CMM and shadow graphs).

2.Y  Prepare materials using hand tools.

2.Y.01 
Layout flat and/or round stock.

2.Y.02 
Cut material using hacksaw to appropriate length and size.

	3.C.012 
	3.2
	Differentiate between specific heat and heat capacity.
Explain the relationship among temperature change in a substance for a given amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.
Differentiate between hydraulic and pneumatic systems and provide examples of appropriate applications of each as they relate to manufacturing and transportation systems.
Identify the differences between open and closed thermal systems, e.g., humidity control systems, heating systems, cooling systems. 
Identify and explain the tools, controls, and properties of materials used in a thermal system, e.g., thermostats, R Values, thermal conductivity, temperature sensors.

	3.C.013 
	3.3
	

	3.C.014 
	3.4
	

	3.C.015 
	4.3
	

	3.C.016 
	4.5
	


2.Z  Operate a drill press.

2.Z.01 
Drill a hole to proper size and location to a tolerance +/- 1/64 and diameter of +/- .005.

2.Z.02 
Counter sink a hole to depth and diameter specified by blueprint to a tolerance of +/- 1/64.

2.Z.03 
Ream a hole to size specified by blue print to a tolerance of +/- .001.

2.Z.04 
Tap a hole to proper depth and thread size.

2.Z.05 
Counter bore a hole to proper diameter and depth according to blue print.

2.AA  Operate an engine lathe.

2.AA.01 
Set up and use lathe accessories.

2.AA.02 
Set up and use a 4-jaw chuck.

2.AA.03 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.AA.04 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.AA.05 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.AA.06 
Bore hole to depth (or through) piece.

2.AA.07 
Cut external and internal threads with single point tool.

2.AA.08 
Cut external threads using die.

2.AA.09 
Cut external and internal groves.

2.AA.010 
Cut off work piece with parting tool to specified length for finishing.

2.AA.011 
Center drill to proper depth.

2.AA.012 
Drill hole to specified depth and diameter.

2.AA.013 
Tap a hole to appropriate thread size and depth.

2.AA.014 
Ream a hole in the work piece to specified diameter and depth.

2.AA.015 
Machine a form into the work piece.


Knurl a piece to design specifications on blue print

2.AB  Operate milling machines.

2.AB.01 
Indicate vise within a tolerance of .002 over a 6” span.

2.AB.02 
Tram miller head within a tolerance of .001 over a 6” diameter sweep.

2.AB.03 
Locate a daturn feature using indicator and edge finder.

2.AB.04 
Locate and indicate holes and pins within a tolerance of .0005.

2.AB.05 
Mill a flat surface.

2.AB.06 
Mill a variety of angles within a tolerance of +/- ½ degree.

2.AB.07 
Square up a work piece within a tolerance of +/- 1 degree.

2.AB.08 
Mill workpiece using climb and conventional methods.

2.AB.09 
Mill a shoulder to size and location specifications.

2.AB.010 
Mill slots and pockets to size and location specifications within a tolerance of +/- .005.

2.AB.011 
Drill, ream, and tap holes to specifications.

2.AB.012 
Bore a hole to size and location within a tolerance of +/- .005.

2.AB.013 
Spot face, counterbore, and countersink to specifications.

2.AB.014 
Fly cut a flat surface.

2.AB.015 
Mill keyways and keyseats to specifications from handbook.

2.AB.016 
Describe the use of a rotary table.

2.AC  Operate surface grinding machines.

2.AC.01 
Select, change, mount, and balance grinding wheel.

2.AC.02 
Dress, true, ring grinding wheel.

2.AC.03 
Grind a flat surface to a tolerance of +/- .001.

2.AC.04 
Grind work piece square to within ½ a degree.

2.AC.05 
Grind a radius.

2.AC.06 
Grind to a 90-degree shoulder.

2.AC.07 
Grind angle with sine bar/vise to a tolerance of +/- ½ degree.

2.AC.08  
Describe the use of tool and cutter grinders to sharpen tools.

2.J  Apply principles of 'world class' operations (industry quality standard operation).

2.J.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.J.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.J.03 c
Develop, implement and assess plan for continuous improvement.

2.K  Demonstrate and apply the design process.

2.K.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.K.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.K.03 c
Read and interpret detail blue prints or technical processes.

2.L  Demonstrate skills in problem solving, diagnostics, and troubleshooting.

	7.G.5
	Use a ruler, protractor, and compass to draw polygons and circles.
	Pre-9th
	Geometry

	7.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate. 
	Pre-9th
	Measurement

	
	
	
	

	7.P.4
	Solve linear equations using tables, graphs, models, and algebraic methods.
	Pre-9th
	Patterns, relations, algebra

	8.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate.
	Pre-9th
	Measurement

	8.N.1
	Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.
	Pre-9th
	Numbers


2.V        Use and select appropriate tool to visually measure finished part.

2.AC.09 
Use gage pins to measure location and diameter to a tolerance of at least +/- .001.

2.AC.010 
Measure outside and pitch diameter of a thread to a tolerance of at least +/- .002.

2.AC.011 
Compare surface finish quality of a part using surface finish comparator/gage to print specification.

2.AC.012 
Follow inspection procedures to accurately measure a finished part.

2.AC.013 
Follow procedures to measure inside diameter using a telescope gage and micrometer to a tolerance of at least +/- .005.

2.AC.014 
Use a height gage and indicator on a surface plate to measure dimension and/or location on a work piece.

2.AC.015 
Select, wring, and use gage blocks to determine if finished part meets specifications.

2.AC.016 
Check piece for flatness, parallelism, (within +/- .002) and squareness (within +/- ½ of degree).

2.AC.017 
Check concentricity of finished part to a tolerance of at least +/- .001.

2.L.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.L.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.L.03 c
Develop, implement and assess plan for continuous improvement.

2.M  Demonstrate and apply the design process.

2.M.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.M.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.M.03 c
Read and interpret detail blue prints or technical processes.

	3.C.017 c
	1.7
	Interpret and apply Newton's second law of motion to show how an object's motion will change only when a net force is applied.
Apply quantitatively the law of conservation of mechanical energy to simple systems.
Describe the relationship among energy, work, and power both conceptually and quantitatively. 
Identify appropriate standard international units of measurement for energy, work, power, and momentum.
Differentiate among conduction, convection, and radiation in a thermal system, e.g., heating and cooling a house, cooking.  
Give examples of how conduction, convection, and radiation are used in the selection of materials, e.g., home and vehicle thermostat designs, circuit breakers. 

	3.C.018 c
	2.3
	

	3.C.019 c
	2.4
	

	3.C.020 c
	2.6
	

	3.C.021 c
	4.1
	

	3.C.022 c
	4.2
	


2.AD  Operate CNC equipment.

2.AD.01 
Manually write out a basic program using G&M codes.

2.AD.02 
Manually enter data into a CNC milling machine (MDI).

2.AD.03 
Perform sequential start-up operations.

2.AD.04 
Perform control panel operations.

2.AD.05 
Set up datum point.

2.AD.06 
Set tool offsets.

2.AD.07 
Set cutter compensation.

2.AD.08 
Dry run, edit and run program.

2.AD.09 
Inspect part to blueprint and specified tolerances.

2.AD.010 
Perform sequential shut-down operations.

2.AD.011 
Design a part using computer aided design (CAD) software.

2.AD.012 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AD.013 
Post and transfer files to CNC machine.

2.AD.014 
Receive transferred files at CNC machine.

2.AD.015 
Manufacture and inspect part.
2.AD.016 
Manually write out a basic program using G&M codes.

2.AD.017 
Manually enter data into a CNC milling machine (MDI).

2.AD.018 
Perform sequential start-up operations.

2.AD.019 
Perform control panel operations.

2.AD.020 
Set up datum point.

2.AD.021 
Set tool offsets.

2.AD.022 
Set cutter compensation.

2.AD.023 
Dry run, edit and run program.

2.AD.024 
Inspect part to blueprint and specified tolerances.

2.AD.025 
Perform sequential shut-down operations.

2.AD.026 
Design a part using computer aided design (CAD) software.

2.AD.027 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AD.028 
Post and transfer files to CNC machine.

2.AD.029 
Receive transferred files at CNC machine.

2.AD.030 
Manufacture and inspect part.

2.AE  Read blueprints and create basic sketches.

2.AE.01 
Read and interpret detail drawings.

2.AE.02 
Read and interpret assembly drawings.

2.AE.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.AE.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.AF  Explain material properties and scientific principles involved in material handling.

2.AF.01  
Identify types of metals and related materials.

2.AF.02  
List properties that affect machinability.

2.AF.03  
Correlate types of materials to their properties.

2.AF.04  
Perform heat treatment processes: harden, temper, anneal, normalize, and case harden.

2.AF.05  
Test work piece for hardness.

2.AF.06  
Interpret time-temperature-transformation diagrams.

2.AF.07  
Identify how heat treatment of materials effects the machining process.

2.AF.08  
Describe the casting process.

2.AF.09  
Describe the molding process.

2.AG  Operate CNC equipment.

2.AG.01 
Manually write out a basic program using G&M codes.

2.AG.02 
Manually enter data into a CNC milling machine (MDI).

2.AG.03 
Perform sequential start-up operations.

2.AG.04 
Perform control panel operations.

2.AG.05 
Set up datum point.

2.AG.06 
Set tool offsets.

2.AG.07 
Set cutter compensation.

2.AG.08 
Dry run, edit and run program.

2.AG.09 
Inspect part to blueprint and specified tolerances.

2.AG.010 
Perform sequential shut-down operations.

2.AG.011 
Design a part using computer aided design (CAD) software.

2.AG.012 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AG.013 
Post and transfer files to CNC machine.

2.AG.014 
Receive transferred files at CNC machine.

2.AG.015 
Manufacture and inspect part.

2.AG.016 a
Select and utilize the appropriate technology to solve a problem or complete a task.

2.AG.017 a
Demonstrate file management skills (e.g., install new software, compress and expand files as needed, download files as appropriate).

2.AG.018 a
Differentiate between different operating systems and demonstrate use of at least one to open and switch between programs and files.

2.AG.019 a
Identify and demonstrate resolutions to simple hardware and software problems as they occur (e.g., frozen screen, disk error, printing problems).

2.AG.020 a
Save, retrieve, load, format, and import data into, and export a variety of electronic documents (word processing, spreadsheet, database, AND desktop publishing).

2.AG.021 a
Demonstrate the proper use of a variety of external peripherals and how they connect to a computer.

2.AG.022 a
Illustrate methods of selecting and using search engines.

a
MACHINE TOOL TECHNOLOGY
       SENIOR YEAR – OBJECTIVES

      To further develop and expand upon the students ability to make and work from blueprints.

      To continue the use of safe working habits developed in previous shop years.

      To further develop a sense of responsibility within the student and to establish the need for self –control

      in order to live in harmony with others.

      To provide the additional knowledge and practice necessary in the efficient application of computer

      numerical control equipment.

      To introduce the student to I.D. Grinding techniques and practices. 

      To combine the student’s machining skills with machine assembly procedure.

      To prepare the student to take his place in industry by the promotion of a well supervised and

      meaningful co-op program.

1.R  Define health and safety regulations.

1.R.01 a
Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area.

1.R.02 a
Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area.

1.R.03 a
Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area.

1.R.04 a
Explain procedures for documenting and reporting hazards to appropriate authorities.

1.R.05 a
List penalties for non-compliance with appropriate health and safety regulations.

1.R.06 a
Identify contact information for appropriate health and safety agencies and resources.

1.S  Demonstrate health and safety practices.

1.S.01 a
Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS).

1.S.02 a
Read chemical, product, and equipment labels to determine appropriate health and safety considerations.

1.S.03 a
Identify, describe and demonstrate personal, shop and job site safety practices and procedures.

1.S.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.S.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.S.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.S.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.S.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.S.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.S.010 a
Demonstrate proper workspace cleaning procedures.

1.S.011 c
Discuss the relationship between health, safety and productivity.

1.T  Demonstrate responses to situations that threaten health and safety.

1.T.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.T.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.T.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.T.04 a
Identify practices used to avoid accidents.

1.T.05 a
Identify and describe fire protection, precautions and response procedures.

1.T.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

1.U  Use a precision instrument to accurately measure a finished part.

1.U.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

1.U.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.AG.023 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.AG.024 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.AG.025 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.AG.026 
Mill a flat surface.

2.AG.027 
Design a part using computer aided design (CAD) software.

2.AG.028 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AG.029 
Post and transfer files to CNC machine.

2.AG.030 
Receive transferred files at CNC machine.

2.AG.031 
Manufacture and inspect part.

1.U.03  practices and procedures.

1.U.04 a
Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus.

1.U.05 a
Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics.

1.U.06 a
Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits.

1.U.07 a
Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom.

1.U.08 a
Describe safety practices and procedures to be followed when working with and around electricity.

1.U.09 a
Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials.

1.U.010 a
Demonstrate proper workspace cleaning procedures.

1.U.011 c
Discuss the relationship between health, safety and productivity.

1.V  Demonstrate responses to situations that threaten health and safety.

1.V.01 a
Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area.

1.V.02 a
Describe the importance of emergency preparedness and an emergency action plan.

1.V.03 a
Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures.

1.V.04 a
Identify practices used to avoid accidents.

1.V.05 a
Identify and describe fire protection, precautions and response procedures.

1.V.06 a
Discuss the role of the individual and the company/organization in ensuring workplace safety.

4.G  Develop employability skills to secure and keep employment in chosen field.

4.G.01 a
Evaluate industries, organizations, and careers based on multiple sources of research and information.

4.G.02 a
Assess interest areas to determine potential career pathways, including career ladders.

4.G.03 a
Develop a career plan with alternatives.

4.G.04 a
Complete job applications and related employment documents (e.g. W-4).

4.G.05 a
Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic).

4.G.06 a
Apply job search skills to seek, evaluate, apply for, and accept employment.

4.G.07 a
Demonstrate good interviewing skills.

4.G.08 a
Demonstrate employability skills needed to get and keep a job.

4.G.09 a
Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change).

4.H  Communicate in multiple modes to address needs within the career and technical field.

4.H.01 a
Apply strategies to enhance effectiveness of all types of communications in the workplace.

4.H.02 a
Apply reading skills and strategies to work-related documents.

4.H.03 a
Locate information from books, journals, magazines, and the Internet.

4.H.04 a
Apply basic writing skills to work-related communication.

4.H.05 a
Write work-related materials.

4.H.06 a
Explain information presented graphically.

4.H.07 a
Use writing/publishing/presentation applications.

4.H.08 a
Apply basic skills for work-related oral communication.

4.H.09 a
Explain proper telephone etiquette and skills.

4.H.010 a
Lead formal and informal group discussions.

4.H.011 a
Demonstrate effective negotiation and conflict management.

4.H.012 a
Apply active listening skills to obtain and clarify information.

4.H.013 a
Communicate with others in a diverse workforce.

2.AH  Basic Bluep Read blueprints and create basic sketches.

2.AH.01 
Read and interpret detail drawings.

2.AH.02 
Read and interpret assembly drawings.

2.AH.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.AH.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.N  . Use measurement devices.

2.N.01 c
Define attributes, units, and systems of measurement used in MET fields.

2.N.02 c
Apply a variety of techniques, tools, and formulas for determining measurements.

2.N.03 c
Identify appropriate electronic device/gauge for specific tasks.

2.N.04 c
Calibrate and use electronic devices and/or gauges accurately.

2.N.05 c
Use measurement systems to solve problems.

2.AI  Use a precision instrument to accurately measure a finished part.

2.AI.01 
Measure work piece with a scale within a tolerance of +/- 1/64.

2.AI.02 
Measure work piece with an outside micrometer within a tolerance of +/- .001.

2.AI.03 
Measure work piece with an inside micrometer within a tolerance of +/- .001.

2.AI.04 
Measure the depth of a work piece using a depth micrometer within a tolerance of +/- .001.

2.AI.05 
Measure work piece with a vernier caliper within a tolerance of at least +/- .005.

2.AI.06 
Measure radius on a work piece using a radius gage within a tolerance of at least +/- 1/32.

2.AI.07 
Use a hardness tester to determine the surface hardness of a finished part to a standard hardness scale.

2.AI.08 
Use a protractor to measure the angle(s).

2.AI.09  
Describe applications of current inspection technology (e.g. CMM and shadow graphs).

2.AJ  Prepare materials using hand tools.

2.AJ.01 
Layout flat and/or round stock.

2.AJ.02 
Cut material using hacksaw to appropriate length and size.

	3.C.023 
	3.2
	Differentiate between specific heat and heat capacity.
Explain the relationship among temperature change in a substance for a given amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.
Differentiate between hydraulic and pneumatic systems and provide examples of appropriate applications of each as they relate to manufacturing and transportation systems.
Identify the differences between open and closed thermal systems, e.g., humidity control systems, heating systems, cooling systems. 
Identify and explain the tools, controls, and properties of materials used in a thermal system, e.g., thermostats, R Values, thermal conductivity, temperature sensors.

	3.C.024 
	3.3
	

	3.C.025 
	3.4
	

	3.C.026 
	4.3
	

	3.C.027 
	4.5
	


2.AK  Operate a drill press.

2.AK.01 
Drill a hole to proper size and location to a tolerance +/- 1/64 and diameter of +/- .005.

2.AK.02 
Counter sink a hole to depth and diameter specified by blueprint to a tolerance of +/- 1/64.

2.AK.03 
Ream a hole to size specified by blue print to a tolerance of +/- .001.

2.AK.04 
Tap a hole to proper depth and thread size.

2.AK.05 
Counter bore a hole to proper diameter and depth according to blue print.

2.AL  Operate an engine lathe.

2.AL.01 
Set up and use lathe accessories.

2.AL.02 
Set up and use a 4-jaw chuck.

2.AL.03 
Face work piece to length specified on blue print within a tolerance of +/- 1/64.

2.AL.04 
Straight turn and shoulder turn the work piece diameters to a tolerance of +/- .002 and length of +/- 1/64.

2.AL.05 
Turn external and internal tapers to blue print specifications or industrial standard for the part.

2.AL.06 
Bore hole to depth (or through) piece.

2.AL.07 
Cut external and internal threads with single point tool.

2.AL.08 
Cut external threads using die.

2.AL.09 
Cut external and internal groves.

2.AL.010 
Cut off work piece with parting tool to specified length for finishing.

2.AL.011 
Center drill to proper depth.

2.AL.012 
Drill hole to specified depth and diameter.

2.AL.013 
Tap a hole to appropriate thread size and depth.

2.AL.014 
Ream a hole in the work piece to specified diameter and depth.

2.AL.015 
Machine a form into the work piece.


Knurl a piece to design specifications on blue print

2.AM  Operate milling machines.

2.AM.01 
Indicate vise within a tolerance of .002 over a 6” span.

2.AM.02 
Tram miller head within a tolerance of .001 over a 6” diameter sweep.

2.AM.03 
Locate a daturn feature using indicator and edge finder.

2.AM.04 
Locate and indicate holes and pins within a tolerance of .0005.

2.AM.05 
Mill a flat surface.

2.AM.06 
Mill a variety of angles within a tolerance of +/- ½ degree.

2.AM.07 
Square up a work piece within a tolerance of +/- 1 degree.

2.AM.08 
Mill workpiece using climb and conventional methods.

2.AM.09 
Mill a shoulder to size and location specifications.

2.AM.010 
Mill slots and pockets to size and location specifications within a tolerance of +/- .005.

2.AM.011 
Drill, ream, and tap holes to specifications.

2.AM.012 
Bore a hole to size and location within a tolerance of +/- .005.

2.AM.013 
Spot face, counterbore, and countersink to specifications.

2.AM.014 
Fly cut a flat surface.

2.AM.015 
Mill keyways and keyseats to specifications from handbook.

2.AM.016 
Describe the use of a rotary table.

2.AN  Operate surface grinding machines.

2.AN.01 
Select, change, mount, and balance grinding wheel.

2.AN.02 
Dress, true, ring grinding wheel.

2.AN.03 
Grind a flat surface to a tolerance of +/- .001.

2.AN.04 
Grind work piece square to within ½ a degree.

2.AN.05 
Grind a radius.

2.AN.06 
Grind to a 90-degree shoulder.

2.AN.07 
Grind angle with sine bar/vise to a tolerance of +/- ½ degree.

2.AN.08  
Describe the use of tool and cutter grinders to sharpen tools.

2.O  Apply principles of 'world class' operations (industry quality standard operation).

2.O.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.O.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.O.03 c
Develop, implement and assess plan for continuous improvement.

2.P  Demonstrate and apply the design process.

2.P.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.P.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.P.03 c
Read and interpret detail blue prints or technical processes.

2.Q  Demonstrate skills in problem solving, diagnostics, and troubleshooting.

	7.G.5
	Use a ruler, protractor, and compass to draw polygons and circles.
	Pre-9th
	Geometry

	7.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate. 
	Pre-9th
	Measurement

	
	
	
	

	7.P.4
	Solve linear equations using tables, graphs, models, and algebraic methods.
	Pre-9th
	Patterns, relations, algebra

	8.M.2
	Given the formulas, convert from one system of measurement to another. Use technology as appropriate.
	Pre-9th
	Measurement

	8.N.1
	Compare, order, estimate, and translate among integers, fractions and mixed numbers (i.e., rational numbers), decimals, and percents.
	Pre-9th
	Numbers


2.V        Use and select appropriate tool to visually measure finished part.

2.AN.09 
Use gage pins to measure location and diameter to a tolerance of at least +/- .001.

2.AN.010 
Measure outside and pitch diameter of a thread to a tolerance of at least +/- .002.

2.AN.011 
Compare surface finish quality of a part using surface finish comparator/gage to print specification.

2.AN.012 
Follow inspection procedures to accurately measure a finished part.

2.AN.013 
Follow procedures to measure inside diameter using a telescope gage and micrometer to a tolerance of at least +/- .005.

2.AN.014 
Use a height gage and indicator on a surface plate to measure dimension and/or location on a work piece.

2.AN.015 
Select, wring, and use gage blocks to determine if finished part meets specifications.

2.AN.016 
Check piece for flatness, parallelism, (within +/- .002) and squareness (within +/- ½ of degree).

2.AN.017 
Check concentricity of finished part to a tolerance of at least +/- .001.

2.Q.01 c
Explain lean techniques as applied to manufacturing/engineering and technical processes.

2.Q.02 c
Identify and apply the concepts of total quality management appropriate to the field.

2.Q.03 c
Develop, implement and assess plan for continuous improvement.

2.R  Demonstrate and apply the design process.

2.R.01 c
List the attributes of design in a variety of technical fields (biotechnology, manufacturing, environmental, power and energy, transportation, etc).

2.R.02 c
Use the design process to identify, problem solve and evaluate a solution.

2.R.03 c
Read and interpret detail blue prints or technical processes.

	3.C.028 c
	1.7
	Interpret and apply Newton's second law of motion to show how an object's motion will change only when a net force is applied.
Apply quantitatively the law of conservation of mechanical energy to simple systems.
Describe the relationship among energy, work, and power both conceptually and quantitatively. 
Identify appropriate standard international units of measurement for energy, work, power, and momentum.
Differentiate among conduction, convection, and radiation in a thermal system, e.g., heating and cooling a house, cooking.  
Give examples of how conduction, convection, and radiation are used in the selection of materials, e.g., home and vehicle thermostat designs, circuit breakers. 

	3.C.029 c
	2.3
	

	3.C.030 c
	2.4
	

	3.C.031 c
	2.6
	

	3.C.032 c
	4.1
	

	3.C.033 c
	4.2
	


2.AO  Operate CNC equipment.

2.AO.01 
Manually write out a basic program using G&M codes.

2.AO.02 
Manually enter data into a CNC milling machine (MDI).

2.AO.03 
Perform sequential start-up operations.

2.AO.04 
Perform control panel operations.

2.AO.05 
Set up datum point.

2.AO.06 
Set tool offsets.

2.AO.07 
Set cutter compensation.

2.AO.08 
Dry run, edit and run program.

2.AO.09 
Inspect part to blueprint and specified tolerances.

2.AO.010 
Perform sequential shut-down operations.

2.AO.011 
Design a part using computer aided design (CAD) software.

2.AO.012 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AO.013 
Post and transfer files to CNC machine.

2.AO.014 
Receive transferred files at CNC machine.

2.AO.015 
Manufacture and inspect part.
2.AO.016 
Manually write out a basic program using G&M codes.

2.AO.017 
Manually enter data into a CNC milling machine (MDI).

2.AO.018 
Perform sequential start-up operations.

2.AO.019 
Perform control panel operations.

2.AO.020 
Set up datum point.

2.AO.021 
Set tool offsets.

2.AO.022 
Set cutter compensation.

2.AO.023 
Dry run, edit and run program.

2.AO.024 
Inspect part to blueprint and specified tolerances.

2.AO.025 
Perform sequential shut-down operations.

2.AO.026 
Design a part using computer aided design (CAD) software.

2.AO.027 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AO.028 
Post and transfer files to CNC machine.

2.AO.029 
Receive transferred files at CNC machine.

2.AO.030 
Manufacture and inspect part.

2.AP  Read blueprints and create basic sketches.

2.AP.01 
Read and interpret detail drawings.

2.AP.02 
Read and interpret assembly drawings.

2.AP.03 
Make a sketch of an existing work piece including detailed measurements to be machined.

2.AP.04 
Design and sketch a basic work piece based on ‘customer’ needs.

2.AQ  Explain material properties and scientific principles involved in material handling.

2.AQ.01  
Identify types of metals and related materials.

2.AQ.02  
List properties that affect machinability.

2.AQ.03  
Correlate types of materials to their properties.

2.AQ.04  
Perform heat treatment processes: harden, temper, anneal, normalize, and case harden.

2.AQ.05  
Test work piece for hardness.

2.AQ.06  
Interpret time-temperature-transformation diagrams.

2.AQ.07  
Identify how heat treatment of materials effects the machining process.

2.AQ.08  
Describe the casting process.

2.AQ.09  
Describe the molding process.

2.AR  Operate CNC equipment.

2.AR.01 
Manually write out a basic program using G&M codes.

2.AR.02 
Manually enter data into a CNC milling machine (MDI).

2.AR.03 
Perform sequential start-up operations.

2.AR.04 
Perform control panel operations.

2.AR.05 
Set up datum point.

2.AR.06 
Set tool offsets.

2.AR.07 
Set cutter compensation.

2.AR.08 
Dry run, edit and run program.

2.AR.09 
Inspect part to blueprint and specified tolerances.

2.AR.010 
Perform sequential shut-down operations.

2.AR.011 
Design a part using computer aided design (CAD) software.

2.AR.012 
Use computer aided manufacturing (CAM) software to apply machining processes to design (ex. Speeds, feeds, cutter compensation, etc).

2.AR.013 
Post and transfer files to CNC machine.

2.AR.014 
Receive transferred files at CNC machine.

2.AR.015 
Manufacture and inspect part.

2.AR.016 a
Select and utilize the appropriate technology to solve a problem or complete a task.

2.AR.017 a
Demonstrate file management skills (e.g., install new software, compress and expand files as needed, download files as appropriate).

2.AR.018 a
Differentiate between different operating systems and demonstrate use of at least one to open and switch between programs and files.

2.AR.019 a
Identify and demonstrate resolutions to simple hardware and software problems as they occur (e.g., frozen screen, disk error, printing problems).

2.AR.020 a
Save, retrieve, load, format, and import data into, and export a variety of electronic documents (word processing, spreadsheet, database, AND desktop publishing).

2.AR.021 a
Demonstrate the proper use of a variety of external peripherals and how they connect to a computer.

2.AR.022 a
Illustrate methods of selecting and using search engines.

a
2.AR.023 
Describe the uses and operations of electrical discharge machines (wire and electrode).

2.AR.024 
Describe laser machining processes.

2.AR.025 
Explain the benefits of hydro jet machining.

2.AR.026 
Research and report on new technologies in machining (biological, micro, nano, etc).

4.H.014 a
Identify time management and task prioritization skills.

4.H.015 a
Explain the importance of following workplace etiquette/protocol.

4.H.016 a
Demonstrate willingness to learn and further develop skills.

4.H.017 a
Demonstrate self-management skills.

4.H.018 a
List causes of stress and effective stress management techniques.

4.H.019 a
Describe the importance of having a positive attitude and techniques that boost morale.

4.H.020 a
Show initiative by coming up with unique solutions and taking on extra responsibilities.

4.H.021 a
Explain the importance of setting goals and demonstrate the ability to set, reach, and evaluate goals.

4.H.022 a
Explain the importance of taking pride in work accomplished and extrinsic and intrinsic motivators that can be used to increase pride.

4.H.023 a
Value the importance of professionalism, including reliability, honesty, responsibility, and ethics.

4.H.024 a
Demonstrate a respect for diversity and its benefit to the workplace.

2.AR.027 
Use gage pins to measure location and diameter to a tolerance of at least +/- .001.

2.AR.028 
Measure outside and pitch diameter of a thread to a tolerance of at least +/- .002.

2.AR.029 
Compare surface finish quality of a part using surface finish comparator/gage to print specification.

2.AR.030 
Follow inspection procedures to accurately measure a finished part.

2.AR.031 
Follow procedures to measure inside diameter using a telescope gage and micrometer to a tolerance of at least +/- .005.

2.AR.032 
Use a height gage and indicator on a surface plate to measure dimension and/or location on a work piece.

2.AR.033 
Select, wring, and use gage blocks to determine if finished part meets specifications.

2.AR.034 
Check piece for flatness, parallelism, (within +/- .002) and squareness (within +/- ½ of degree).

EVALUATION OF STUDENTS:

These values are a base by which students are evaluated throughout the course, in an effort to prepare them for the future employment in the Auto Collision Repair and Refinishing Repair trade.  The students are evaluated with a rubric which has a scale of 1-5.


1=
Unacceptable


2=
Poor


3=
Fair


4=
Good


5=
Excellent

The areas of evaluation are:

1. Professionalism

2. Diligence 

3. Work area attendance, Safety, Reliability, and Neatness

4. Accomplishment, Job Progress

5. Preciseness/Motivation, Neatness

All Vocational programs at Bay Path Regional Vocational Technical High School are required to incorporate the SkillsUSA Professional Development Program which is offered during Related Theory and workbooks 1-5 are completed at students’ own pace in grade 9 through 12.  The PDP program incorporates strands 1, 4, 5, and 6 of the Massachusetts Vocational Technical Education Frameworks.

PDP Objectives

1. Define health and safety regulations.

2. Define Employability Knowledge and Skills
3. Define entrepreneurship.
4. Enhance Technological Knowledge and Skills


1.A- Define health and safety regulations. 

1.A.01a - Identify and apply OSHA and other health and safety regulations that apply to specific tasks and jobs in the occupational area. 

1.A.02a - Identify and apply EPA and other environmental protection regulations that apply to specific tasks and jobs in the occupational area. 

1.A.03a - Identify and apply Right-To-Know (Hazard Communication Policy) and other communicative regulations that apply to specific tasks and jobs in the occupational area. 

1.A.04a - Explain procedures for documenting and reporting hazards to appropriate authorities. 

1.A.05a - List penalties for non-compliance with appropriate health and safety regulations. 

1.A.06a - Identify contact information for appropriate health and safety agencies and resources. 



1.B- Demonstrate health and safety practices. 

1.B.01a - Identify, describe and demonstrate the effective use of Material Safety Data Sheets (MSDS). 

1.B.02a - Read chemical, product, and equipment labels to determine appropriate health and safety considerations. 

1.B.03a - Identify, describe and demonstrate personal, shop and job site safety practices and procedures. 

1.B.04a - Demonstrate safe dress and use of relevant safety gear and personal protective equipment (PPE), including wrist rests, adjustable workspaces and equipment, gloves, boots, earplugs, eye protection, and breathing apparatus. 

1.B.05a - Illustrate appropriate safe body mechanics, including proper lifting techniques and ergonomics. 

1.B.06a - Locate emergency equipment in your lab, shop, and classroom, including (where appropriate) eyewash stations, shower facilities, sinks, fire extinguishers, fire blankets, telephone, master power switches, and emergency exits. 

1.B.07a - Demonstrate the safe use, storage, and maintenance of every piece of equipment in the lab, shop, and classroom. 

1.B.08a - Describe safety practices and procedures to be followed when working with and around electricity. 

1.B.09a - Properly handle, store, dispose of, and recycle hazardous, flammable, and combustible materials. 

1.B.10a - Demonstrate proper workspace cleaning procedures. 



1.C- Demonstrate responses to situations that threaten health and safety. 

1.C.01a - Illustrate First Aid procedures for potential injuries and other health concerns in the occupational area. 

1.C.02a - Describe the importance of emergency preparedness and an emergency action plan. 

1.C.03a - Illustrate procedures used to handle emergency situations and accidents, including identification, reporting, response, evacuation plans, and follow-up procedures. 

1.C.04a - Identify practices used to avoid accidents. 

1.C.05a - Identify and describe fire protection, precautions and response procedures. 

1.C.06a - Discuss the role of the individual and the company/organization in ensuring workplace safety. 

1.C.07a - Discuss ways to identify and prevent workplace/school violence. 



Strand 4: Employability Knowledge and Skills 



4.A- Develop employability skills to secure and keep employment in chosen field. 

4.A.01a - Evaluate industries, organizations, and careers based on multiple sources of research and information. 

4.A.02a - Assess interest areas to determine potential career pathways, including career ladders. 

4.A.03a - Develop a career plan with alternatives. 

4.A.04a - Complete job applications and related employment documents (e.g. W-4). 

4.A.05a - Create professional cover letters, resumes, and portfolios in a variety of formats (print and electronic). 

4.A.06a - Apply job search skills to seek, evaluate, apply for, and accept employment. 

4.A.07a - Demonstrate good interviewing skills. 

4.A.08a - Demonstrate employability skills needed to get and keep a job. 

4.A.09a - Assess alternative occupational choices (e.g. working conditions, benefits, and opportunities to change). 



4.B- Communicate in multiple modes to address needs within the career and technical field. 

4.B.01a - Apply strategies to enhance effectiveness of all types of communications in the workplace. 

4.B.02a - Apply reading skills and strategies to work-related documents. 

4.B.03a - Locate information from books, journals, magazines, and the Internet. 

4.B.04a - Apply basic writing skills to work-related communication. 

4.B.05a - Write work-related materials. 

4.B.06a - Explain information presented graphically. 

4.B.07a - Use writing/publishing/presentation applications. 

4.B.08a - Apply basic skills for work-related oral communication. 

4.B.09a - Explain proper telephone etiquette and skills. 

4.B.10a - Lead formal and informal group discussions. 

4.B.11a - Demonstrate effective negotiation and conflict management. 

4.B.12a - Apply active listening skills to obtain and clarify information. 

4.B.13a - Communicate with others in a diverse workforce. 



4.C- Solve problems using critical thinking. 

4.C.01a - Demonstrate skills used to define and analyze a given problem. 

4.C.02a - Explain the importance and dynamics of individual and teamwork approaches of problem solving. 

4.C.03a - Describe methods of researching and validating reliable information relevant to the problem. 

4.C.04a - Explain strategies used to formulate ideas, proposals and solutions to problems. 

4.C.05a - Select potential solutions based on reasoned criteria. 

4.C.06a - Implement and evaluate solution(s). 



4.D- Demonstrate positive work behaviors. 

4.D.01a - Identify time management and task prioritization skills. 

4.D.02a - Explain the importance of following workplace etiquette/protocol. 

4.D.03a - Demonstrate willingness to learn and further develop skills. 

4.D.04a - Demonstrate self-management skills. 

4.D.05a - List causes of stress and effective stress management techniques. 

4.D.06a - Describe the importance of having a positive attitude and techniques that boost morale. 

4.D.07a - Show initiative by coming up with unique solutions and taking on extra responsibilities. 

4.D.08a - Explain the importance of setting goals and demonstrate the ability to set, reach, and evaluate goals. 

4.D.09a - Explain the importance of taking pride in work accomplished and extrinsic and intrinsic motivators that can be used to increase pride. 

4.D.10a - Value the importance of professionalism, including reliability, honesty, responsibility, and ethics. 

4.D.11a - Demonstrate a respect for diversity and its benefit to the workplace. 



Strand 5: Management and Entrepreneurship Knowledge and Skills 



5.A- Analyze basic business practices required to start and run a company/organization. 

5.A.01a - Define entrepreneurship. 

5.A.02a - Describe the relationship between suppliers, producers, and consumers. 

5.A.03a - Compare and contrast types of businesses, including sole proprietorships, small businesses, companies, corporations, governmental agencies, and non-profit organizations. 

5.A.04a - Describe practices that ensure quality customer service. 

5.A.05a - Explain the value of competition in business/field. 



5.B- Manage all resources related to a business/organization. 

5.B.01a - Identify a company's/organization's chain of command and organizational structure. 

5.B.02a - Define and demonstrate leadership and teamwork skills. 

5.B.03a - Explain ways a company or organization can market itself, including choosing a name, designing logos and promotional materials, advertising, and the importance of word-of-mouth. 

5.B.04a - Identify methods to track inventory, productivity, income, expenses, and personnel. 

5.B.05a - Explain the importance of written operating procedures and policies. 

5.B.06a - Identify professional organizations and their benefits. 

5.B.07a - Explain methods to effectively run a meeting. 



5.C- Describe methods for managing, organizing, retrieving and reporting financial data. 

5.C.01a - Explain the role of small businesses in the economy. 

5.C.02a - Extract and extrapolate data from financial documents, such as a pay-stub, budget, tax statement, and financial report. 



5.D- Apply labor and civil rights law and guidelines to business practice and decisions. 

5.D.01a - List federal and state mandated employee rights. 

5.D.02a - Describe proper working conditions for your industry. 

5.D.03a - Explain the role of labor organizations. 

5.D.04a - Discuss the importance of diversity and list methods of encouraging diversity in the workplace. 

5.D.05a - Describe standard forms of employment contracts applicable to your industry. 

5.D.06a - State the current minimum wage, as well as wages for common jobs found within the field. 

5.D.07a - List opportunities for continual professional development. 



5.E- Evaluate the effects of community relations on companies and the industry. 

5.E.01a - Describe the role that the industry/organization plays in different communities. 

5.E.02a - Describe the role that community interests play in a company's/organization's decision-making process. 



5.F- Apply legal requirements and ethical considerations to business practice and decisions. 

5.F.01a - Identify laws that regulate businesses/organizations in your field. 

5.F.02a - Define the requirements for and protections given by copyright and trademark law. 

5.F.03a - Define the impact of the Americans with Disabilities Act and other civil rights legislation on your business/organization, employees, and customers. 

5.F.04a - Define ethical business practices for your field. 



Strand 6: Technological Knowledge and Skills 



6.A- Demonstrate proficiency in the use of computers and applications as well as an understanding of concepts underlying hardware, software, and connectivity. 

6.A.01a - Select and utilize the appropriate technology to solve a problem or complete a task. 

6.A.02a - Demonstrate file management skills (e.g., install new software, compress and expand files as needed, download files as appropriate). 

6.A.03a - Differentiate between different operating systems and demonstrate use of at least one to open and switch between programs and files. 

6.A.04a - Identify and demonstrate resolutions to simple hardware and software problems as they occur (e.g., frozen screen, disk error, printing problems). 

6.A.05a - Save, retrieve, load, format, and import data into, and export a variety of electronic documents (word processing, spreadsheet, database, AND desktop publishing). 

6.A.06a - Demonstrate the proper use of a variety of external peripherals and how they connect to a computer. 

6.A.07a - Illustrate methods of selecting and using search engines. 

6.A.08a - Send, receive, and manage electronic correspondence and files, in accordance with school policy. 

6.A.09a - Demonstrate proper use of electronic proofreading tools and explain reasons why these shouldn't be relied upon solely. 



6.B- Demonstrate responsible use of technology and an understanding of ethics and safety issues in using electronic media. 

6.B.01a - Identify ways in which technology is used in the workplace and in society. 

6.B.02a - Summarize the rights and responsibilities of the school's Acceptable Use Policy. 

6.B.03a - Explain laws restricting use of copyrighted materials on the Internet. 

6.B.04a - Discuss the concerns about electronic communications, privacy and security, including protection from spy ware and viruses. 



6.C- Demonstrate ability to use technology for research, problem solving, and communication. 

6.C.01a - Locate, evaluate, collect, and process information from a variety of electronic sources. 

6.C.02a - Demonstrate the use of telecommunications and other media to interact or collaborate with peers, experts, and other audiences. 

6.C.03a - Demonstrate the use of appropriate electronic sources to conduct research (e.g., Web sites, online periodical databases, and online catalogs). 

6.C.04a - Demonstrate proper style (with correct citations) when integrating electronic research results into a research project. 

6.C.05a - Collect, organize, analyze, and graphically present data using the most appropriate tools. 

6.C.06a - Present information, ideas, and results of work using any of a variety of communications technologies (e.g., multimedia presentations, Web pages, videotapes, desktop-published documents). 

6.C.07a - Identify capabilities of technology resources and describe how they can be used for lifelong learning. 

6.C.08a - Demonstrate the proper use of electronic tools and office communications equipment (telephone, fax, copier, etc).
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