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Manufacturing Technology Program Philosophy
The philosophy of the Connecticut Technical High School’s Manufacturing Technology program is to provide our students with theoretical knowledge, analytical problems solving, and application skills necessary for entry-level employment in the ever-changing manufacturing environment and preparation for post secondary education.  This philosophy is put into effect using a competency-based curriculum and comprehensive work based learning that provides options and alternatives for learning; and is designed to accommodate varying types of gifts, talents, strengths, needs, and interests.

Manufacturing Technology Program Goals

· Identify career options related to manufacturing and demonstrate acceptable workplace readiness and interpersonal skills.

· Understand common manufacturing methods and processes.

· Understand and demonstrate the use of manufacturing equipment.

· Interpret engineering drawings based on industry-recognized standards.

· Produce manufactured parts based on industry-recognized standards.

· Secure an entry-level position related to manufacturing technology and/or pursue education at the post secondary level.
Manufacturing Technology Program Competencies
Competency 1- Practice Shop Safety
Competency 2- Understand career opportunities in the manufacturing industry
Competency 3- Understand manufacturing processes and materials
Competency 4- Demonstrate hand/bench tool uses and operations
Competency 5- Operate lathes consistent with acceptable industry and safety standards

Competency 6- Operate vertical milling machines consistent with acceptable industry and safety standards

Competency 7- Demonstrate measuring, part Inspection, and quality control methods
Competency 8- Perform machine blueprint reading and sketching

Competency 9- Demonstrate layout methods and techniques
Competency 10- Operate Drilling Machines consistent with acceptable industry and safety standards
Competency 11- Perform Precision Grinding consistent with acceptable industry and safety standards
Competency 12- Operate CNC machines consistent with acceptable industry and safety standards

Competency 13- Apply CAD/CAM Principles


Manufacturing Technology

Curriculum Guide
Grade 9

“INTRODUCTION TO MANUFACTURING TECHNOLOGY”
Course Description

All Grade 9 students go through the Exploratory Program.  Students deciding to enter the manufacturing technology field will receive instruction in the basics of safety, as well as the use and care of hand tools, power tools and stationary equipment.  Manufacturing methods are initiated with an introduction to machinery and material types, along with their basic applications.  Students start with small metalworking projects, which lead to projects that are more complicated.  Technology-related mathematics, reading, writing, vocabulary, blueprint reading and science are integrated throughout the curriculum.
Competency 1- Practice Shop Safety
	Competency Goal 9-1:  Demonstrate Shop Safety and Use of Personal Protective Equipment                           



	Big Idea (s):  
· Safety needs to be a habit and a consideration throughout daily living as well as in the work environment.
· Most shop injuries can be avoided if one is safety conscious.

· Each person is responsible for following safety procedures

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	9-1.1 Identify and explain workplace safety hazards, unsafe conditions and work practices relating to: 

· Crush points

· Pinch points

· Burns

· Eye injuries

· Electrocution

· Entanglements

· Fumes/Respiratory injuries    
· Lifting injuries
	Knowledge:

Identifying and explaining workplace safety hazards, unsafe conditions and work practices on a written and/or oral assessment

	9-1.2 Always implement the school/shop safety rules and work practices relating to:

· Shop/personal safety
· General machine safety
· General tool safety
· Fire safety
	Skill:

Implementing school/shop safety rules and work practices on a performance assessment

	9-1.3 Describe the proper protocol for all school emergency plans.


	Knowledge:

Describing the proper protocol for all school emergency plans on a written assessment



	9-1.4 Demonstrate proper procedures when a school emergency or drill is held.


	Skill:

Demonstrating proper procedures when a school emergency or drill is held

	Resources:  Machining Fundamentals Text Book, chapter 2, test creator software, and the internet
Web resource-- http://www.khake.com/page88.html
                         http://jjjtrain.com/vms/


	Extension Activity: Assignment of a safety officer daily  Research project industrial accidents


	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3.doc
http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3%20answer%20sheet.doc



Competency 2- Understand career opportunities in the manufacturing industry
	Competency Goal 9-2:  Research Career Opportunities


	Big Idea(s): 
· Manufacturing technologies remains the foundation of our nation’s economy. 

· High-paying skilled jobs in manufacturing require aptitudes comparable to those of college graduates.

	Essential Question(s): 
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	9-2.1 Examine the four general categories of manufacturing occupations and the careers associated with them.

· Semi Skilled

· Machine Operator
· Assembler
· Shipping
· Skilled

· Machinist
· Toolmaker
· CNC Programmer & setup
· Inspector
· Mold Maker
· Machine Repair
· Technicians

· Inspection/QC

· Engineering
· Professional
· Engineer

· Supervisor

· Tech Ed/trade teacher
· Business Owner
	Knowledge:

Listing skill requirements for each of these occupations and careers on a written assessment

Comparing the differences in pay scales and salary requirements for these occupations and careers on a written assessment

Describing typical career paths leading to advancement for these occupations and careers on a written assessment



	9-2.2 List the essential skills and concepts necessary for success at the entry level in manufacturing.

· Trade math 
· Measurement

· Part layout

· Blueprint reading
· Setup and operation of manual & CNC machines

· Programming CNC machines

· Post secondary training 
	Knowledge:

Listing the essential skills and concepts necessary for success at the entry level on a written and/or oral assessment

	9-2.3 Identify and list occupational information sources and resources necessary for finding entry-level jobs in manufacturing.

· Trade instructors
· Community colleges 
· State employment services
· Ct jobs .com
· Occupational outlook handbook
· Reference the Ct. Dept of Labor website for job description.

· Career finder websites


	Knowledge:

Identifying and listing occupational information sources and resources necessary for finding entry-level jobs on a written and/or oral assessment

	9-2.4 List and discuss employee/employer expectations at the entry level:

· Skills and knowledge
· Integrity/honesty
· Initiative
· Dependability
· Accountability
· Communication
· Comprehension
· Grooming, Dress, and appearance
	Knowledge:

Listing and discussing employee/employer expectations at the entry level on a written and/or oral assessment

	Resources:  Machining Fundamentals Text Book, chapter 30, test creator software, and the internet


	Extension Activity: 

	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 3- Understand manufacturing processes and materials

	Competency Goal 9-3: Introduction to basic machine tool operations 


	Big Idea (s): 
· Manufacturing technologies is our nation’s most important source of creativity, innovation and productivity.

· Many Americans are unaware of how dependent they are on manufacturing for their high standard of living.

· Manufacturing technologies play a central role in growth, primarily through a unique, interlocking system of innovation that affects all sectors of the economy.

	Essential Question(s): 
· ?


	Learning Outcomes

	Students will:
	As evidenced by:

	9-3.1 Understand the evolution of machine tools
	Knowledge:

Explaining the evolution of ma chine tools on a written assessment

	9-3.2 List and explain the procedures for the safe operation of common machine tools.

· Engine lathe

· Vertical mill

· Horizontal cutoff saw

· Vertical band saw
· Drill press
· Surface grinder
	Knowledge:

Listing and explaining the procedures for the safe operation of common machine tools on a written and/or oral assessment



	9-3.3 Perform common machining operations, on each machine, in an acceptable and safe manner.
· Engine lathe

· Vertical mill

· Horizontal cutoff saw

· Vertical band saw
· Drill press
· Surface grinder
	Skill:

Performing common machining operations, on each machine, in an acceptable and safe manner on a performance assessment

	9-3.4 Utilize all machine tools to produce a machined part, product, or project. 


	Skill:

Utilizing all machine tools to produce a machined part, product, or project during a performance assessment

	Resources: Machining Fundamentals Text Book, chapters 1 & 2, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 4- Demonstrate hand/bench tool uses and operations
	Competency Goal 9-4: Hand/bench tool uses and bench work operations


	Big Idea(s):  
· ?

· ?


	Essential Question(s):  
· ?

	Learning Outcomes

	Students will:
	As evidenced by:

	9-4.1 Identify common machine shop hand/bench tools and describe their purpose or function.

· Wrenches

· hacksaws
· Files

· Hand Reamers

· Hand taps/dies (threading)

· Hammers

· C-clamp & Parallel clamp

· Vises

· Pliers

· screwdrivers
· Decimal chart
	Knowledge:

Identifying common machine shop hand/bench tools on a written and/or oral assessment and during a performance assessment (I)
Describing their purpose or function on a written and/or oral assessment (II)


	9-4.2 Demonstrate the proper safe use & care of each hand/bench tool.
	Knowledge:

Selecting the appropriate hand/bench tool for a specific application (III)
Skill:

Demonstrating the proper safe use & care of each hand/bench tool during a performance assessment (II)

	9-4.3 Identify and use the following thread terminology.

· Screw Thread
· Nominal Size
· Pitch
· Lead
· Major Diameter

	Knowledge:

Identifying thread terminology on a written and/or oral assessment (I)
Skill:

Using thread terminology during a performance assessment (IV)

	9-4.4 Demonstrate the ability to choose and use all the appropriate tools for any given job or project.
	Skill:

Demonstrating the ability to choose and use all the appropriate tools for any given job or project during a performance assessment (VI)

	Resources: Machining Fundamentals Text Book, chapter 6, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 5- Operate lathes consistent with acceptable industry and safety standards
	Competency Goal 9-5:  Introduction to Turning Fundamentals


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	9-5.1 Identify the moving parts of a lathe that can cause injury.

· Chuck
· Spindle
· Lead Screw
	Knowledge:

Identifying the moving parts of a lathe that can cause injury on a written and/or oral assessment

	9-5.2 Identify all safety devices and explain their function(s).

· Emergency Stop
· Spindle Brakes
· Chip Shields.
	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment



	9-5.3 Explain how personal items can become safety hazards. 

· Jewelry
· long hair
· loose clothes
· medications
	Knowledge:

Explaining how these personal items can become safety hazards on a written and/or oral assessment



	9-5.4 Demonstrate the proper use of all required personal safety equipment when operating a lathe.

· Safety glasses
· Respirators
· Dust masks
· Hearing protectors
· Safety Shoes

	Skill:

Demonstrating the proper use of all required personal safety equipment when operating a lathe on a performance assessment




	9-5.5 Identify common single-point cutting tools and explain their applications.

· Roughing
· Finishing
· Facing
· Round 
· Carbide tip
	Knowledge:

Identifying common single-point cutting tools and explaining their applications on a written and/or oral assessment



	9-5.6 Identify and demonstrate the use of common work-holding attachments.

· Faceplate/Dog (between centers)
· 3 jaw chuck
· Collets
· Bolt to faceplate
	Knowledge:

Identifying these common work-holding attachments on a written and/or oral assessment

Skill:

Demonstrating the use of these common work-holding attachments on a performance assessment

	9-5.7 Identify factors that determine lathe cutting speeds and feeds.
	Identifying factors that determine lathe cutting speeds and feeds on a written and/or oral assessment

	9-5.8 Explain and perform the procedures required to complete the following lathe operations:

· Facing
· Turning
· Chamfers
· Drilling
· Grooving/cutoff
· Knurling
· Polishing/filing
· OD Threading
· Boring
· Angles (Compound Tool Rest)

	Explaining the procedures used to perform these lathe operations on a written and/oral assessment
Skill:

Using the lathe in a responsible and safe manner to perform these operations

	Resources:  Machining Fundamentals Text Book, chapters 2 & 13, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 6- Operate vertical milling machines consistent with

acceptable industry and safety standards

	Competency Goal 9-6: Introduction to Milling Fundamentals


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes

	Students will:
	As evidenced by:

	9-6.1 Identify safety hazards that may cause injury during the operation of a vertical milling machine.

· Moving parts
· Cutter rotation
· Chips
· Coolants/air

	Knowledge:

Identifying safety hazards that may cause injury during the operation of a vertical milling machine on a written and/or oral assessment

	9-6.2 Identify all safety devices and explain their function(s).

· Emergency Stop
· Chip Shields.

	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment.

	9-6.3 Explain how personal items can become safety hazards. 

· Jewelry
· long hair
· loose clothes
· medications

	Knowledge:

Explaining how these personal items can become safety hazards on a written and/or oral assessment 

	9-6.4 Use all required personal safety equipment when operating a milling machine.

· Safety glasses
· Respirators
· Dust masks
· Hearing protectors
· Safety Shoes
	Skill:

Using all required personal safety equipment when operating a milling machine

	9-6.5 Identify the major components of a vertical milling machine

· Knee
· Table
· Head
· Base
· Saddle
	Knowledge:

Identifying the major components of a vertical milling machine on a written and/or oral assessment

	9-6.6 Identify common milling cutters 

· End cutters
· Fly cutters
· Face cutters
· Shell cutters
	Knowledge:

Identifying common milling cutters on a written and/or oral assessment

	9-6.7 Identify and demonstrate the use of common work-holding attachments.

· Fixtures
· Vises
· Milling Jacks
· Clamp sets
· Angle plates
	Knowledge:

Identifying these common work-holding attachments on a written and/or oral assessment
Skill:

Demonstrating these common work-holding attachments on a performance assessment

	9-6.8 Identify factors that determine milling machine cutting speeds and feeds.
	Knowledge:

Identifying factors that determine milling machine cutting speeds and feeds on a written and/or oral assessment.

	9-6.9 Explain and perform the procedures required to complete the following operations using the vertical milling machine.
· Mill block to size
· Square Block
· Angle cuts
· Select rpm
· Indicating/Edge finding
· Drill holes to specification
· Tapping holes
	Knowledge:

Explaining the procedures used to perform these operations on a written and/oral assessment
Skill:

Using the milling machine in a responsible and safe manner to perform these operations

	Resources: Machining Fundamentals Text Book, chapters 2 & 17, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




 Competency 7- Demonstrate measuring, part inspection, and quality control methods

	Competency Goal 9-7:  Introduction to measuring tools and their uses


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	9-7.1 Identify, explain and demonstrate the use of direct-reading measuring tools.
· Steel rule
· Protractor
	Knowledge:

Identifying and explaining the use of direct-reading measuring tools on a written and/or oral assessment.

Skill:

Demonstrating the use of direct-reading measuring tools on a performance assessment

	9-7.2 Identify, explain and demonstrate the use of common precision measuring tools.
· Inside Micrometers
· Outside micrometers
· Vernier calipers
· Dial calipers
· Dial indicator
	Knowledge:

Identifying and explaining the use of common precision measuring tools on a written and/or oral assessment
Skill:

Demonstrating the use of common precision measuring tools on a performance assessment

	9-7.3 Identify, explain and demonstrate the use of transfer measuring tools.
· Inside & outside calipers
· Dividers
· Scriber
· Surface gage
· Height gage

	Knowledge:

Identifying and explaining the use of transfer measuring tools on a written and/or oral assessment
Skill:

Demonstrating the use of transfer measuring tools on a performance assessment

	9-7.4 Demonstrate proper care of measuring tools and their components.
	Skill:

Demonstrate proper care of measuring tools and their components on a performance assessment

	9-7.5 Perform mathematical operations of whole numbers, fractions, and decimals.
	Skill:

Performing mathematical operations of whole numbers, fractions, and decimals on a written assessment


	9-7.6 Perform conversion of fractions and decimal numbers.
	Skill:

Performing conversion of fractions and decimal numbers on a written assessment

	9-7.7 Perform conversion of metric and customary (inches) units
	Skill:

Performing conversion of metric and customary (inches) units on a written assessment

	Resources:  Machining Fundamentals Text Book, chapter 4, test creator software, and the internet.



	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 8- Perform machine blueprint reading and sketching
	Competency Goal 9-8:  Introduction to machine trades print reading


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	9-8.1 Explain the principle of multi-view drawing (Orthographic Projection) and identify the six basic views of an object.

· Front

· Top

· Right side

· Rear

· Bottom

· Left side


	Knowledge:

Explaining the principle of multi-view drawing (Orthographic Projection) and identify the six basic views of an object on a written assessment



	9-8.2 Explain the standard arrangement of views used in multi-view drawing  and identify overall dimension placement on each view

· Width

· Depth
· Height 
	Knowledge:

Explaining the standard arrangement of views used in multi-view drawing and identify overall dimension placement on each view on a written assessment


	9-8.3 Identify the “alphabet of lines” and explain the characteristics/uses of each type of line. 

· Object

· Hidden

· Center

· Border

· Dimension/Leader

· Extension
	Knowledge:

Identifying the “alphabet of lines” and explain the characteristics/uses of each type of line on a written assessment



	9-8.4 Explain the purpose of titleblocks and identify the general information found in the titleblock. 

· Company name

· Drawing number

· Part number

· Part name

· Scale

· Drawn/checked by

· Material specs

	Knowledge:

Explaining the purpose of titleblocks and identify the general information found in the titleblock on a written assessment



	9-8.5 Explain the purpose of a Revision (Change) block.
	Knowledge:

Explaining the purpose of a Revision (Change) block on a written assessment

	9-8.6 Identify ANSI/ASTM drawing sheet sizes (A-E) and specifications of each.
	Knowledge:

Identifying ANSI/ASTM drawing sheet sizes (A-E) and specifications of each on a written assessment

	9-8.7 Explain the concept/purpose of tolerances and the use of a tolerance block.
	Knowledge:

Explaining the concept/purpose of tolerances and the use of a tolerance block on a written assessment

	9-8.8 Explain the differences between general and local notes
	Knowledge:

Explaining the differences between general and local notes on a written assessment

	9-8.9 Identify and explain the differences between multi-view and Isometric pictorial drawings.
	Knowledge:

Identifying and explain the differences between multi-view and Isometric pictorial drawings on a written assessment

	9-8.10 Sketch missing views using multi-view drawing principles and practices.
	Skill:

Sketching missing views using multi-view drawing principles and practices on a performance assessment

	9-8.11 Sketch an Isometric view from any given three-view drawing or sketch.
	Skill:

Sketching an Isometric view from any given three view drawing or sketch on a performance assessment

	9-8.12 Identify and explain the differences between Size and Location dimensions found on a print.
	Knowledge:

Identifying and explaining the differences between Size and Location dimensions on a performance assessment


	Resources:  Machining Fundamentals Text Book, chapter 3, Machine Trades Print Reading, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 9- Demonstrate layout methods and techniques
	Competency Goal 9-9: Introduction to basic layout tools and procedures


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes

	Students will:
	As evidenced by:

	9-9.1 Identify, describe, and demonstrate common layout tools and their function(s). 

· Layout dye
· Steel rule
· Scriber(s)
· Straightedge
· Steel square
· Combination set
· Divider(s)
· Hermaphrodite caliper
· Surface plate
· Surface gage
· V-block
· Vernier protractor
	Knowledge:

Identifying these common layout tools and describing their function(s) on a written and/or oral assessment

Skill:

Demonstrating the function(s) of these layout tools on a performance assessment


	9-9.2 Implement all safety practices when using layout tools.
	Skill:

Implement all safety practices when using layout tools on a performance assessment

	9-9.3 Demonstrate the proper procedure for cutting stock to size and de-burring prior to laying out a job.
	Skill:

Demonstrating the proper procedure for cutting stock to size and de-burring on a performance assessment

	9-9.4 Select and use the appropriate tools and follow teacher’s instructions to layout a simple job that includes making cuts and drilling holes.
	Skill:

Using all appropriate tools and following instructions for laying out a simple job that includes making cuts and drilling holes on a performance assessment

	9-9.5 List and explain the steps to laying out a simple job from a blueprint.
	Knowledge:

Listing and explaining the simple steps to laying out a simple job from a blueprint on a written assessment

	9-9.6 Demonstrate laying out a simple job from a blueprint using the appropriate tools.

	Skill:

Demonstrating laying out a simple job from a blueprint on a performance assessment

	9-9.7 Demonstrate laying out radii using the appropriate tools.
	Skill:

Demonstrating laying out radii using the appropriate tools on a performance assessment

	Resources: Machining Fundamentals Text Book, chapters 2 & 13, test creator software, and the internet.



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD





Manufacturing Technology

Curriculum Guide
Grade 10

“INTERMEDIATE MANUFACTURING TECHNOLOGY PRACTICES AND PRINCIPLES”

Course Description

In Grade 10, students receive instruction in and demonstrate skills and knowledge in machine safety, measuring tools, speeds and feeds, lathe operation, mill operation, pedestal grinder, various types of cutting tools, and drill press operation.  Students continue to receive instruction in safety requirements and demonstrate sound safety practices, technology-related mathematics, reading, writing, vocabulary, blueprint reading and science are integrated throughout the curriculum.
Competency 1- Practice Shop Safety

	Competency Goal 10-1:  Demonstrate Shop Safety and Use of Personal Protective Equipment                           



	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-1.1 Identify and explain workplace safety hazards, unsafe conditions and work practices relating to: 

· Crush points

· Pinch points

· Burns

· Eye injuries

· Electrocution

· Entanglements

· Fumes/Respiratory injuries    

· Lifting injuries
	Knowledge:

Identifying and explaining workplace safety hazards, unsafe conditions and work practices on a written and/or oral assessment.

	10-1.2 Always implement the school/shop safety rules and work practices relating to:

· Shop/personal safety

· General machine safety

· General tool safety

· Fire safety
	Skill:

Implementing school/shop safety rules and work practices on a performance assessment.

	10-1.3 Describe the proper protocol for all school emergency plans.


	Knowledge:

Describing the proper protocol for all school emergency plans on a written assessment




	10-1.4 Demonstrate proper procedures when a school emergency or drill is held.


	Skill:
Demonstrating proper procedures when a school emergency or drill is held

	Resources:  Machining Fundamentals Text Book, chapter 2, test creator software, and the internet


	Extension Activity: Assignment of a safety officer daily. Research on industrial accidents.


	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 8- Perform machine blueprint reading and sketching
	 Competency Goal 10-2:  Reading machine prints for information.


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-2.1 Apply Size and Location dimensions on a multi-view sketch.
	Skill:

Applying Size and Location dimensions on a multi-view sketch

	10-2.2 Identify and explain the use of ANSI/ASTM standard symbols/conventions on machine prints.

· Diameter
· Degrees
· Depth
· Counterbore
· Countersink
· Surface finish mark
· Quantity
· Section lines
· Cutting plane line
· Reference dimension

	Knowledge:

Identifying and explaining the use of ANSI/ASTM standard symbols/conventions on machine prints



	10-2.3 Identify dimensioning methods used on machine prints

· Baseline
· Angular
· Metric
· Tabular
· Coordinate
· Dual dimensioning

	Knowledge:

Identifying dimensioning methods used on machine prints during a performance assessment




	10-2.4 List and identify basic tolerancing terms and definitions.

· Tolerance
· Nominal size
· Basic size
· Actual size
· General tolerances
· Limits
· Unilateral
· Bilateral 
· Allowance
· Clearance
· Basic hole and shaft system
	Knowledge:

Listing and identifying basic tolerancing terms and definitions on a written assessment

	10-2.5 Identify methods of representing threads on a machine print.
· Detailed 
· Schematic
· Simplified

	Knowledge:

Identifying methods of representing threads on a machine print on a written assessment



	10-2.6 Identify and explain key elements of a thread note.

· Thread size
· TPI
· Series
· Fit

	Knowledge:

Identifying and explaining key elements of a thread note on a written and assessment



	10-2.7 Explain the function of auxiliary views.
	Knowledge:

Explaining the function of auxiliary views on a written assessment


	10-2.8 Explain the function of a sectional view and identify five types.

· Full
· Half
· Revolved
· Removed
· Broken
	Knowledge:

Explaining the function of a sectional view and identify five types on a written assessment




	Resources:  Machining Fundamentals Text Book, chapters 3, Machine trades Blue Print Reading, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 2- Understand career opportunities in the manufacturing industry
	Competency Goal 10-3:  Demonstrate a good work ethic.


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-3.1 Understand what work ethic is and to recognize characteristics essential to a good work ethic.

· Interpersonal skills
·  Initiative
· Dependability
	Knowledge:

Defining work ethic and recognizing characteristics essential to a good work ethic on a written and/or oral assessment.



	10-3.2 Examine employability skills related to work ethic and identify key characteristics, which are important for success in the workplace.

· Attendance (Punctuality)

· Appearance

· Attitude
· Communication

· Cooperation

· Respect

· Productivity

· Character

· Teamwork 

· Organizational Skills


	Knowledge:

Identifying and listing key characteristics, which are important for success in the workplace on a written and/or oral assessment.
Knowledge:

Explaining how employability skills are related to work ethic on a written and/or oral assessment.

Skill:

Practicing employability skills related to a good work ethic in and out of the shop and classroom


	10-3.3 Examine the role of interpersonal skills as an aspect of work ethic and develop strategies for improving interpersonal skills.
· Habits
· Attitude
· Manners
· Appearance
· Behaviors
	Knowledge:

Explaining the role of interpersonal skills as an aspect of work ethic on a written and/or oral assessment

Skill:

Developing and implementing strategies for improving interpersonal skills in and out of the shop and classroom

	10-3.4 Understand initiative as a part of work ethic and learn to use initiative in appropriate and productive ways.

	Knowledge:

Explaining initiative as a part of work ethic on a written and/or oral assessment

Skill:

Evaluating one's own initiative, and demonstrating an increased initiative in appropriate and productive ways

	10-3.5 Understand the importance of being dependable and identify areas for improving personal dependability.
	Knowledge:

Explaining the importance of being dependable and identifying areas for improving personal dependability on a written and/or oral assessment

Skill:

Employing characteristics that will improve personal dependability in and out of the shop and classroom

	10-3.6 Understand what is considered sexual harassment.
	Knowledge:

Explaining the implications of sexual harassment in the workplace on a written and oral assessment

	Resources:  Machining Fundamentals Text Book, chapter 30, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 5- Operate lathes consistent with acceptable industry and safety standards
	Competency Goal 10-4: Perform basic set-up and turning operations  



	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-4.1 Identify the moving parts of a lathe that can cause injury.
	Knowledge:

Identifying the moving parts of a lathe that can cause injury on a written and/or oral assessment

	10-4.2 Identify all safety devices and explain their function(s).
	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment



	10-4.3 Explain how personal items can become safety hazards
	Knowledge:

Explaining how these personal items can become safety hazards on a written and/or oral assessment



	10-4.4 Use all required personal safety equipment when operating a lathe.

· Safety glasses

· Respirators

· Dust masks

· Hearing protectors

· Safety Shoes


	Skill:

Using all required personal safety equipment when operating a lathe



	10-4.5 Identify different types of lathes and explain their uses.
· Engine Lathe
· Turret Lathe
· Vertical Turret Lathe
· CNC Lathe
	Knowledge:

Identifying different types of lathes and explaining their uses on a written and/or oral assessment



	10-4.6 Identify the major parts of a lathe and explain their purpose.
CONTROLS?
	Knowledge:
Identifying the major parts of a lathe and explaining their purpose on a written and /or oral assessment


	10-4.7 List, explain and demonstrate the use of lathe accessories.

· Micrometer stops
· Follower rest
· Steady rest
· Taper attachments
	Knowledge:
Listing and explaining the use of these lathe accessories on a written and/or oral assessment
Skill:
Using these lathe accessories on a performance assessment

	10-4.8 Identify, explain and demonstrate use of work holding devices and their attachments.

4 jaw chuck

Bolt to faceplate
Jacobs type chuck


	Knowledge:
Identifying and explaining the use of these work-holding attachments on a written and/or oral assessment

Skill:
Using these work-holding attachments on a performance assessment

	10-4.9 Calculate perimeter, area, and volume to solve practical problems in the manufacturing environment.
	TBD

	10-4.10 Identify, Explain and demonstrate the application of cutting tools used on a lathe.
Left & Right cut 
Grooving/cutoff
Threading
Knurling
Boring
Form
Angles (Compound Tool Rest)

	Knowledge:

Identifying and explaining the application of these cutting tools on a written and/or oral assessment.

Skill:

Demonstrating the correct use of these cutting tools on a performance assessment

	10-4.11 Explain the uses of high-speed steel and carbide tool material.
	Knowledge:

Explaining the uses of high-speed steel and carbide tool material on a written and/or oral assessment

	10-4.12 Implement an acceptable “checkout procedure” for proper lathe maintenance.
Cleaning
Lubrication
Adjustment
	Skill:

Implementing an acceptable “checkout procedure” for proper lathe maintenance

	10-4.13 Use algebraic formulas and conversion tables to calculate inch-based speeds and feeds based on job requirements.

 rpm =

CS X 4

D


	Skill:

Using algebraic formulas and conversion tables to calculate speeds and feeds on a performance assessment

	10-4.14 Identify different sizes and styles of threads.

Unified
Acme
Tapered pipe
Metric

	Knowledge:

Identifying different sizes and styles of threads on a written and/or oral assessment

	10-4.15 Identify and explain common thread terminology.

Screw Thread
Nominal Size
Pitch
Lead
Pitch Diameter
Major Diameter
Minor Diameter
Helix

	Knowledge:

Identifying and explaining common thread terminology on a written and/or oral assessment.




	10-4.16 Demonstrate the set-up procedure and perform operations required to produce a thread with regards to:

Compound tool rest angle
Pitch selection
Tool bit orientation

	Skill:

Demonstrating the set-up procedure required to produce a thread on a performance assessment

Skill:

Successfully performing operations required to produce a thread on a performance assessment in a responsible and safe manner

	10-4.17 Use algebraic formulas to calculate dimensions necessary to produce threads on a lathe.
Pitch =

_1_
TPI

d =

_.866_
(depth of thread)

TPI


	Skill:

Using algebraic formulas to calculate dimensions necessary to produce threads on a lathe on a written and performance assessment



	10-4.18 Use the three-wire thread measuring system to measure threads.
· Arrangement of work, wires, and micrometer
· 3 wire formula calculation
M= D + 3G -
1.5155_
N


	Skill:

Using the three-wire thread measuring system to measure threads on a performance assessment



	Resources: Machining Fundamentals Text Book, chapters 13 and 14, test creator software, and the internet
 

	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD


Competency 10- Operate Drilling Machines consistent with

acceptable industry and safety standards
	Competency Goal 10-5:  Introduction to drills and drilling machines


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-5.1 Identify the parts of a drill.
· Shank
· Web
· Land
· Cutting edge
· Margin
· Hand
	Knowledge:

Identifying the parts of a drill on a written and/or oral assessment


	10-5.2 Demonstrate the proper method of measuring a drill bit to identify size.
	Skill:

Demonstrating the proper method of measuring a drill bit to identify size on a performance assessment

	10-5.3 Demonstrate the proper method to sharpen a drill point using a bench grinder.
	Skill:

Demonstrating the proper method to sharpen a drill point using a bench grinder on a performance assessment

	10-5.4 Identify various types of drilling machines and describe the specific type(s) of work each machine produces. 
· Hand drill 
· Drill Press
· Radial Drill
· Multi spindle
· Gang drill press

	Knowledge:

Identifying various types of drilling machines and describing the specific type(s) of work each machine produces on a written and/or oral assessment. 
. 


	10-5.5 Identify and list possible injuries that can occur if a drilling machine is operated in an unsafe manner.
	Knowledge:

Identifying and listing possible injuries that can occur if a drilling machine is operated in an unsafe manner on a written and/or oral assessment.

	10-5.6 Identify work-holding devices used with a drill press and demonstrate their application.
· V-Blocks
· Strap clamps
· C clamps
· Step blocks
· Angle plate 
· Cross slide vises

	Knowledge:

Identifying work holding devices used with a drill press on a written and/or oral assessment

Skill:

Demonstrate their application during a performance assessment



	10-5.7 Demonstrate the set-up procedure and perform operations using the drill press.
· Drilling
· Reaming
· Counterboring
· Countersinking
· Tapping
· Spotface 

	Skill:

Demonstrating the set-up procedure required to perform operations on a drill press during  a performance assessment

Skill:

Successfully performing operations on a drill press during a performance assessment in a responsible and safe manner

	Resources:  Machining Fundamentals Text Book, chapter 10, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 7- Demonstrate measuring, part inspection, and quality control methods
	Competency Goal 10-6:  Use precision measuring tools for machine part inspection.


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-6.1 Identify, explain and demonstrate the use of micrometers.
· Inside & outside

· Depth

· Thread

· Blade
	Knowledge:

Identifying and explaining the use of micrometers on a written and/or oral assessment

Skill:

Demonstrating the use of micrometers on a performance assessment


	10-6.2 Identify, explain and demonstrate the use of comparison gages.
· Solid Square

· Radius Gages
· Center Gage

· Thread Pitch Gage

· Drill gage

· Go & No-Go gages 
	Knowledge:

Identifying and explaining the use of comparison gages on a written and/or oral assessment
Skill:

Demonstrating the use of comparison gages on a performance assessment


	10-6.3 Explain and demonstrate the common uses of gage blocks.
	Knowledge:

Explaining the common uses of gage blocks on a written and/or oral assessment
Skill:

Demonstrating the common uses of gage blocks on a performance assessment



	10-6.4 Identify, explain and demonstrate the use of dial and digital indicators.
	Knowledge:

Identifying and explaining the common uses of gage blocks on a written and/or oral assessment

Skill:

Demonstrating the common uses of gage blocks on a performance assessment

	10-6.5 Demonstrate proper care of all measuring tools and their components.
	Skill:

Demonstrating proper care of all measuring tools and their components on a performance assessment

	Resources:  Machining Fundamentals Text Book, chapter 4, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 6- Operate Vertical Milling machines consistent with

acceptable industry and safety standards
	Competency Goal 10-7: Perform basic set-up and Milling Operations.


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes

	Students will:
	As evidenced by:

	10-7.1 Identify safety hazards that may cause injury during the operation of a vertical milling machine.
	Knowledge:

Identifying safety hazards that may cause injury during the operation of a vertical milling machine on a written and/or oral assessment

	10-7.2 Identify all safety devices and explain their function(s).
	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment

	10-7.3 Explain how personal items can become safety hazards
	Knowledge:

Explaining how these personal items can become safety hazards on a written and/or oral assessment

	10-7.4 Use all required personal safety equipment when operating a milling machine.

· Safety glasses
· Respirators
· Dust masks
· Hearing protectors
· Safety Shoes
	Skill:

Using all required personal safety equipment when operating a milling machine

	10-7.5 Identify different types of milling machines and explain their uses.

· Horizontal (Plain and universal)

· Vertical spindle

· Fixed bed

· Column and knee
	Knowledge:

Identifying different types of milling machines and explaining their uses on a written and/or oral assessment

	10-7.6 Identify common milling cutters and explain their characteristics and uses. 

· End cutters
· Face cutters
· Fly cutters
· Shell cutters
· Inserted tool cutters
	Knowledge:

Identifying common milling cutters and explain their characteristics and uses on a written and/or oral assessment

	10-7.7 Identify and demonstrate use of common work-holding attachments.

· Fixtures
· Vises
· Milling Jacks
· Clamp sets
· Angle plates
	Knowledge:

Identifying these common work-holding attachments on a written and/or oral assessment

Skill:
Successfully demonstrating the use of these common work-holding attachments on a performance assessment

	10-7.8 Explain the importance of cutting speeds and feeds with regards to milling.
	Knowledge:

Explaining the importance of cutting speeds and feeds on a written and/or oral assessment

	10-7.9 Use charts and tables to determine speeds and feeds based on the job requirements.
	Skill:

Producing a part within acceptable standards using the appropriate speed and feed

	10-7.10 Explain and perform the procedures required to complete the following operations using the vertical milling machine:

· Square block
· Angle cuts
· Select rpm
· Reaming
· Tapping holes
· Tramming the machine head
	Knowledge:

Explaining the procedures used to perform these operations on a written and/oral assessment

Skill:

Using the milling machine in a responsible and safe manner to perform these operations

	Resources: Machining Fundamentals Text Book, chapters 2, 9, 17, and 18. Test creator software, and the internet.



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 9- Demonstrate Layout Methods and Techniques
	Competency Goal 10-8:  Use advanced layout methods and techniques.


	Big Idea(s):  
· ?

	Essential Question(s):  
· ?

	Learning Outcomes



	Students will:
	As evidenced by:

	10-8.1 Identify, describe, and demonstrate layout tools used for laying out complex jobs.

Combination set
Hermaphrodite caliper
Right angle plate
Angle plate
V-block
Vernier protractor
	Knowledge:

Identifying these layout tools and describing their function(s) on a written and/or oral assessment.

Skill:

Demonstrating the function(s) of these layout tools on a performance assessment



	10-8.2 Implement all safety practices when using layout tools.
	Skill:

Implementing all safety practices when using layout tools on a performance assessment

	10-8.3 Demonstrate the steps to laying out a complex job that includes radii, holes, and angles according to print specifications.

	Skill:

Demonstrating the steps to laying out a complex job that includes radii, holes, and angles on a performance assessment


	Resources:  Machining Fundamentals Text Book, chapters 2 & 5, test creator software, and the internet


	Extension Activity: 



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 11- Perform Precision Grinding consistent with
acceptable industry and safety standards
	Competency Goal 10-9:  Introduction to offhand and precision grinding


	Big Idea(s):  
· Grinding Machines are capable of removing small amounts of material for a high degree of accuracy.

· Grinding Machines come in many different variations for specific tasks.

	Essential Question(s):  
· ?

	Learning Outcomes

	Students will:
	As evidenced by:

	10-9.1 Identify safety hazards that may cause injury during the operation of grinding machines.
· Safety Guards
· Proper clothing
· Proper Mounting of Wheel
· Proper work holding measures
· Safe work area.
	Knowledge:

Identifying safety hazards that may cause injury during the operation of grinding machines on a written and/or oral assessment


	10-9.2 Demonstrate the proper safety precautions when using a grinding machine
· Safety Glasses 
· Guards in place
· Work correctly mounted
· Proper wheel selection
	Skill:

Demonstrating the proper safety precautions when using a grinding machine during a performance assessment



	10-9.3 Identify different types of grinding machines and explain their functions.
· Surface Grinder
· OD Grinder
· ID Grinder
· Bench Grinder
· Blanchard Grinder
.
	Knowledge:

Identifying different types of grinding machines and explaining their functions on a written and/or oral assessment



	10-9.4 Identify and demonstrate the proper use of common accessories and work-holding attachments.

· 1,2,3 Blocks

· C-Clamp

· Parallel Clamps

· Precision lathe stops
	Knowledge:

Identifying and demonstrating the proper use of common accessories and work-holding attachments during a performance assessment.



	10-9.5 Demonstrate a visual inspection of a Grinding Wheel before mounting using the following guidelines:
· Inspect wheel for damage
· Insure wheel has blotters on both sides
· Perform a Ring test on wheel
	Skill:

Demonstrating a visual inspection of a Grinding Wheel before mounting during a performance assessment



	10-9.6 Identify the basic parts of a Surface Grinder.

· Spindle 

· Magnetic Chuck

· Base

· Column

· Ways

· Longitude Feed Hand wheel

· Cross Feed Hand wheel

· Down feed hand wheel
· Lubrication System
	Knowledge:

Identifying the basic parts of a Surface Grinder on a written and oral assessment

	10-9.7 Identify terms associated with the design, structure and material composition of grinding wheels.

· Abrasive type
· Grade
· Structure
· Bond
· Grain Size
	Knowledge:

Identifying terms associated with the design, structure and material composition of grinding wheels, on a written assessment.



	10-9.8 Identify common grinding wheels and explain their uses. 

· Cylindrical

· Straight Cup
· Dish
· Flared Cup
	Knowledge:

Identifying common grinding wheels and explaining their uses on a written and /oral assessment. 



	10-9.9 Use standard charts to select the appropriate grinding wheel with regards to machine type, task, and part material (ferrous or non-ferrous) 
	Skill:

Using standard charts to select the appropriate grinding wheel with regards to machine type, task, and part material (ferrous or non-ferrous) during a performance assessment.

	10-9.10 Demonstrate proper mounting and balancing of a grinding wheel on the following machines.

· Bench Grinder
· Surface Grinder
· Cylindrical Grinder
· Id Grinder
	Skill:

Demonstrating proper mounting and balancing of a grinding wheel during a performance assessment.



	10-9.11 Demonstrate proper dressing of a grinding wheel on the following machines.

· Surface Grinder
· Bench Grinder
· Cylindrical Grinder
· ID Grinder 

	Skills:

Selecting the proper dressing tool during a performance assessment

Locating and holding the dressing tool during a performance assessment.

Skill:

Demonstrating the proper use of the dressing tool during a performance assessment

	10-9.12 Demonstrate the safe and proper use of a grinding machine.

· Surface Grinder
· Bench Grinder
· Cylindrical Grinder
· ID Grinder 

	Skills:

Demonstrating the safe and proper use of a grinding machine on a performance assessment




	Resources: Machining Fundamentals Text Book, chapters 2, 11 & 19, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD





Manufacturing Technology

Curriculum Guide
Grade 11

“PRECISION MACHINING AND INTRODUCTION TO COMPUTER NUMERICAL CONTROL (CNC)”

Course Description

In Grade 11, students continue to refine skills introduced in Grade 10.  Students receive advanced  instruction  and  training  in the use of  measuring  tools,  material types, advanced lathe  operation, advanced mill operation,  cylindrical  grinder operation, horizontal mill, heat treat, layout  and  inspection.  Introduction  to  MasterCAM,  computerized  numerical control (CNC)  machining  and  programming  also  begins  in  grade  11.  Students continue to receive instruction in safety requirements and demonstrate sound safety practices.  Students will perform in-school manufacturing projects for customers. Students reaching an acceptable level of   proficiency   may be eligible for Work Based Learning (WBL).  Technology-related mathematics, reading, writing, vocabulary, blueprint reading and science are integrated throughout the curriculum.
Competency 1- Practice Shop Safety
	Competency Goal 11-1:  Demonstrate Shop Safety and Use of Personal Protective Equipment                           



	Big Idea (s):  
· Safety needs to be a habit and a consideration throughout daily living as well as in the work environment.
· Most shop injuries can be avoided if one is safety conscious.

· Each person is responsible for following safety procedures

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-1.1 Identify and explain workplace safety hazards, unsafe conditions and work practices relating to: 

· Crush points

· Pinch points

· Burns

· Eye injuries

· Electrocution

· Entanglements

· Fumes/Respiratory injuries    
· Lifting injuries
	Knowledge:

Identifying and explaining workplace safety hazards, unsafe conditions and work practices on a written and/or oral assessment

	11-1.2 Always implement the school/shop safety rules and work practices relating to:

· Shop/personal safety
· General machine safety
· General tool safety
· Fire safety
	Skill:

Implementing school/shop safety rules and work practices on a performance assessment

	11-1.3 Describe the proper protocol for all school emergency plans.


	Knowledge:

Describing the proper protocol for all school emergency plans on a written assessment



	11-1.4 Demonstrate proper procedures when a school emergency or drill is held.


	Skill:

Demonstrating proper procedures when a school emergency or drill is held

	Resources:  Machining Fundamentals Text Book, chapter 2, test creator software, and the internet

Web resource-- http://www.khake.com/page88.html
                         http://jjjtrain.com/vms/


	Extension Activity: Assignment of a safety officer daily  Research project industrial accidents


	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3.doc
http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3%20answer%20sheet.doc



Competency 7- Demonstrate measuring, part Inspection, and quality control methods

	Competency Goal 11-2:  Perform quality control inspection procedures and techniques


	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-2.1 Identify and explain common methods of non-destructive testing.

· Measuring

· Radiography
· Eddy current test
· Fluorescent penetrate 
· Magnetic particle
· Ultrasonic
	Knowledge:

Identifying and explain common methods of non-destructive testing on a written assessment



	11-2.2 Maintain quality control of part(s) production by using precision measuring tools for part inspection.

· Micrometers

· Calipers

· Gages

· Gage Blocks

· Sine bar

· Dial and digital indicators

· Surface plate
	Skill:

Maintaining quality control of part(s) production by using precision measuring tools for part inspection on a performance assessment



	11-2.3 Explain and demonstrate the use of an optical comparator.
	Knowledge:

Explaining the use of an optical comparator on a written and/or oral assessment
Skill:

Demonstrating the use of an optical comparator on a performance assessment


	11-2.4 Explain the use of a coordinate measuring machine (CMM)
	Knowledge:

Explaining the use of a coordinate measuring machine (CMM) on a written assessment

	11-2.5 Identify and explain the difference between destructive and non-destructive quality control testing.
	Knowledge:

Identifying and explaining the difference between destructive and non-destructive quality control testing on a written assessment

	11-2.6 Define the term Statistical process control (SPC), identify key elements, and explain its role in manufacturing.
	Knowledge:

Defining the term Statistical process control (SPC), identify key elements, and explaining its role in manufacturing on a written assessment

	11-2.7 Create quality control charts from inspection data of a part run.
	Skill:

Creating quality control charts from inspection data of a part run on a performance assessment

	11-2.8 Analyze inspection chart data to improve the manufacturing process.
	Skill:

Analyzing inspection chart data to improve the manufacturing process on a performance assessment

	Resources:  Machining Fundamentals Text Book, chapters 23, test creator software, and the internet

	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 3- Understand manufacturing processes and materials

	Competency Goal 11-3:  Identify manufacturing materials and Surface finishes


	Big Idea (s):  
· Metals are manufactured to have specific characteristics based upon their use.

· Codes are necessary to identify the properties of metals.

· Engineers can determine the machining methods that must be used to produce a part.

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-3.1 Identify common manufacturing materials and explain their uses.
· Carbon Steel

· Alloy Steel

· Stainless steel

· Aluminum

· Copper alloys – Bronze, Brass

· Tool Steels

· Titanium

· Cast Iron


	Knowledge:

Identifying common manufacturing materials and explaining their uses on a written and/or oral assessment



	11-3.2 Describe common metal characteristics and describe how these characteristics affect a metal’s purpose
· Ductility
· Hardness
· Malleability
· Brittleness
· Toughness
· Elasticity 
	Knowledge:

Describing common metal characteristics and describing how these characteristics affect a metal’s purpose on a written and/or oral assessment


	11-3.3 Determine the physical characteristics of metals using standard coding systems.

· AISI
· SAE
· USN
· ASTM
	Skill:

Determining the physical characteristics of metals using standard coding systems on a written and/or performance assessment


	11-3.4 Explain common heat-treating processes used in manufacturing.

· Case hardening
· Annealing
· Normalizing
· Stress relieving 

	Knowledge:

Explaining common heat-treating processes used in manufacturing on a written and/or oral assessment

	11-3.5 Identify and explain the terms that apply to surface finish.

· Waviness
· Roughness
· Micro inches
	Knowledge:

Identifying and explaining the terms that apply to surface finish on a written and/or oral assessment



	11-3.6 Use the Surface finish comparison tablet to verify surface finish quality of different machined surfaces.
	Skill:

Using the Surface finish comparison tablet to verify surface finish quality of different machined surfaces on a performance assessment

	Resources:  Machining Fundamentals Text Book, chapters 24 & 25, test creator software, and the internet

	Extension Activity: 

Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 8- Perform machine blueprint reading and sketching

	Competency Goal 11-4:  Advanced machine trades print reading



	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-4.1 Identify common types of drawings and explain their function(s).

· Working 
· Detail
· Assembly
· Sub-Assembly
· Pictorial Exploded Assembly

	Knowledge:

Identifying common types of drawings and explain their function(s) on a written and/or performance assessment



	11-4.2 Explain the purpose of Parts lists (Bill of Material) and identify the general information found within.

· Part description
· Part number
· Quantity
· Material Specification
	Knowledge:

Explaining the purpose of Parts lists (Bill of Material) and identifying the general information found within on a written and/or oral assessment



	11-4.3 List and identify basic tolerancing terms and definitions.

· Tolerance

· Nominal size

· Basic size

· Actual size

· General tolerances

· Limits

· Unilateral

· Bilateral 

· Allowance

· Clearance

· Interference

· Transition
	Knowledge:

Listing and identifying basic tolerancing terms and definitions on a written and/or oral assessment



	11-4.4 Establish mating part dimensions using Preferred Fit tables.

· Clearance

· Interference

· Transition
	Skill:

Establishing mating part dimensions using Preferred Fit tables during a performance assessment



	11-4.5 Identify common fasteners and explain their application.

· Bolts/nuts
· Screws
· Pins
· Retaining rings
· Keys
	Knowledge:

Identifying common fasteners and explaining their application on a written and/or assessment



	11-4.6 Determine surface finish/treatment using information found on machine prints.

· Surface finish marks
· Material finish note(s)
	Skill:

Determining surface finish/treatment using information found on machine prints during a written assessment



	Resources:  Machining Fundamentals Text Book, chapter 3. Machine Trades Print Reading. Test creator software, and the internet


	Extension Activity: 

Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.




	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 5- Operate lathes consistent with acceptable industry and safety standards

	Competency Goal 11-5:  Perform advanced set-up and turning operations



	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-5.1 Identify the moving parts of a lathe that can cause injury.
	Knowledge:

Identifying the moving parts of a lathe that can cause injury on a written and/or oral assessment

	11-5.2 Identify all safety devices and explain their function(s).
	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment



	11-5.3 Explain how personal items can become safety hazards. 
	Knowledge:

Explaining how personal items can become safety hazards on a written and/or oral assessment.



	11-5.4 Use all required personal safety equipment when operating a lathe.

· Safety glasses
· Respirators
· Dust masks
· Hearing protectors
· Safety Shoes
	Skill:

Using all required personal safety equipment when operating a lathe



	11-5.5 Follow an acceptable “checkout procedure” for proper lathe maintenance.
· Cleaning
· Lubrication
· Adjustment
	Skill:

Successfully using a/an acceptable “checkout procedure” for proper lathe maintenance

	11-5.6 List, explain and demonstrate the use of lathe accessories.

· Follower rest
· Steady rest
· Mandrels
	Knowledge:

Listing and explaining the use of these lathe accessories on a written and/or oral assessment
Skill:

Using these lathe accessories on a performance assessment

	11-5.7 Identify methods and accessories utilized in taper turning and explain the advantages and disadvantages of each method.

· Compound rest
· Offset tailstock
· Taper attachment
· Tool bit
· Reamer
	Knowledge:

Identifying methods and accessories utilized in taper turning and explain the advantages and disadvantages of each method on a written and/or oral assessment


	11-5.8 Demonstrate the set-up procedure(s) and perform operations required to produce angles or tapers.
	Skill:

Demonstrating the set-up procedure(s) and perform operations required to produce angles or tapers on a performance assessment

	11-5.9 Use algebraic formulas and conversion tables to calculate and cut angles or tapers.
	Skill:

Using algebraic formulas and conversion tables to calculate and cut angles or tapers on a performance assessment

	11-5.10 Explain and demonstrate the appropriate procedure for indicating a work piece in a four jaw chuck.
	Knowledge:

Explaining and demonstrating the appropriate procedure for indicating a work piece in a four jaw chuck on a written and performance assessment

	11-5.11 Demonstrate the correct procedure for selecting proper feeds and speed using a quick change gear box.
	Skill:

Demonstrating the correct procedure for selecting proper feeds and speed using a quick change gear box on a performance assessment

	11-5.12 Explain and demonstrate the appropriate procedure for aligning lathe centers using test bars and dial indicators.
	Knowledge:

Explaining and demonstrating the appropriate procedure for aligning lathe centers on a performance assessment

	11-5.13 Identify the attachments and tools needed for Boring a hole on a lathe and explain their function.
	Knowledge:

Identifying the attachments and tools needed for Boring a hole on a lathe and explaining their function on a written and/or oral assessment

	11-5.14 Demonstrate the set-up procedure and perform boring operations on a lathe.
	Skill:

Demonstrating the set-up procedure and perform boring operations on a performance assessment

	11-5.15 Demonstrate the set-up procedure and perform thread chasing on a lathe.
	Skill:

Demonstrating the set-up procedure and perform thread chasing on a performance assessment

	Resources: Machining Fundamentals Text Book, chapters 14 and 15, test creator software, and the internet



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 6- Operate vertical milling machines consistent with

acceptable industry and safety standards

	Competency Goal 11-6:  Perform advanced set-up and milling operations

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-6.1 Identify safety hazards that may cause injury during the operation of a vertical milling machine.
	Knowledge:

Identifying safety hazards that may cause injury during the operation of a vertical milling machine on a written and/or oral assessment

	11-6.2 Identify all safety devices and explain their function(s).
	Knowledge:

Identifying all safety devices and explaining their function(s) on a written and/or oral assessment

	11-6.3 Explain how personal items can become safety hazards. 
	Knowledge:

Explaining how these personal items can become safety hazards on a written and/or oral assessment

	11-6.4 Use all required personal safety equipment when operating a milling machine.

· Safety glasses
· Respirators
· Dust masks
· Hearing protectors
· Safety Shoes
	Skill:

Using all required personal safety equipment when operating a milling machine

	11-6.5 Identify common inserted-tooth milling cutters and explain the advantages of replaceable insert tooling.
	Knowledge:

Identify common inserted-tooth milling cutters on a written and/or oral assessment

Explain the advantages of replaceable insert tooling on a written and/or oral assessment

	11-6.6 Identify and use work-holding attachments.

· Clamp sets
· Angle plates
	Knowledge:

Identifying these work-holding attachments on a written and/or oral assessment

Skill:

Using these common work-holding attachments on a performance assessment

	11-6.7 Use algebraic formulas to calculate speeds and feeds based on specific job requirements
	Skill:

Producing a part within acceptable standards using the appropriate speeds and feeds calculations on a performance assessment


	11-6.8 Set-up and perform Tramming the head on a milling machine.

	Skill:

Set-up and perform Tramming the head on a milling machine during a performance assessment

.

	Resources: Machining Fundamentals Text Book, chapters 2, 17, & 18, test creator software, and the internet


	Extension Activity:

	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 12- Operate CNC machines consistent with
 acceptable industry and safety standards

	Competency Goal 11-7:  Introduction to computer-numerical control (CNC) technology

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-7.1 Explain the advantages and disadvantages of CNC machining over conventional machining.
	Knowledge:

Explaining the advantages and disadvantages of CNC machining over conventional machining on a written assessment

	11-7.2 Identify the major components of a CNC machine tool and explain their function(s). 

· Servos and step motors
· Encoder
· Machine control unit (MCU)

	Knowledge:

Identifying the major components of a CNC machine tool and explaining their functions on a written assessment

	11-7.3 Explain the differences between open and closed-loop systems of positioning.
	Knowledge:

Explaining the differences between open and closed-loop systems of positioning on a written assessment

	11-7.4 Identify, define, and explain terms, functions, and commands that relate to CNC machining.
· “G” codes definitions

· “M” codes definitions

· Cartesian Coordinate System

· Dimension words

· Line addresses

· Blocks

· Tool path
· Vector

· Feed & speed commands

· Tool offset commands
· Scale and rotation functions
	Knowledge:

Identifying, defining, and explaining terms, functions, and commands that relate to CNC machining on a written assessment


	11-7.5 Explain the three basic NC systems of movement.

· Point-to-point

· Straight-cut

· Continuous path
	Knowledge:

Explaining the three basic NC systems of movement on a written assessment



	11-7.6 Plot x and y coordinate information of simple 2 Dimensional shapes from a sketch or print.
	Skill:

Plotting x and y coordinate information of simple 2 dimensional shapes from a sketch or print as a performance assessment

	11-7.7 Program x and y coordinate information of simple 2D shapes using the absolute and incremental methods of input.  
	Skill:

Programming x and y coordinate information of simple 2D shapes using the absolute and incremental methods of input on a performance assessment

	11-7.8 Identify the order of operations within a CNC program.
· Tool change

· Spindle command

· Coolant

· Units

· Coordinate input
	Knowledge:

Identifying the order of operations within a CNC program on a written assessment



	11-7.9 Set-up and perform basic machining operations on a CNC mill and/or lathe.
	Skill:

Setting up and performing basic machining operations on a CNC mill and/or lathe during a performance assessment

	Resources: Machining Fundamentals Text Book, chapters 21, test creator software, and the internet



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 13- Apply CAD/CAM principles

	Competency Goal 11-8:  Introduction to CAD/CAM applications

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-8.1 Explain the application/process of a CAD/CAM system and identify major components and features.
	Knowledge:
Explaining the application/process of a CAD/CAM system and identifying major components and features on a written and/or oral assessment

	11-8.2 Identify and explain elements and features of the CAD/CAM user interface.

· User coordinate system

· Menus and icons

· Basic Commands


	Knowledge:

Identifying and explaining elements and features of the CAD/CAM user interface on a written and/or oral assessment



	11-8.3 Identify and explain the function of file types used in file creation and part programming
· CAD- .dwg, .prt

· CAM- .mc 9, .nci, .nc
	Knowledge:

Identifying and explaining the function of file types used in file creation and part programming on a written and/or oral assessment



	11-8.4 Create basic two dimensional part geometry using CAD/CAM software.
	Skill:

Demonstrating the procedures to construct 2D part geometry using CAD/CAM software during a performance assessment

	11-8.5 Understand the process and covert files from one format to another within the CAD/CAM system
	Knowledge:

Explaining the process used to convert files from one format to another within the CAD/CAM system
Skill:

Demonstrating the process to convert files during a performance assessment

	11-8.6 Establish tool motion parameters based on necessary part geometry and product finish.

· Define part boundaries

· Drill, contour, or pocket routines

· Multi-passes

· Lead-in & lead-out

· Depth of cut

· Cutter compensation

· Speed & feed calculations
	Skill:

Demonstrating the procedures necessary to establish tool motion parameters based on part geometry and part finish on a performance assessment

	11-8.7 Verify tool motion parameters prior to translating file.

· Regenerate tool path

· ‘backplot’
	Skill:

Demonstrating the procedures necessary to verify tool motion parameters during a performance assessment

	11-8.8 Demonstrate the post-processor procedures necessary to translate files into the CNC language.

(g-code)
	Skill:

Demonstrating the post-processor procedures necessary to translate files into the CNC language during a performance assessment



	11-8.9 Utilize the MasterCAM file editor to modify part geometry and/or tool motions.
	Skill:

Demonstrating the procedures necessary to modify part geometry and tool motions during a performance assessment

	Resources: TBD


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD




Competency 11- Perform precision grinding consistent with
acceptable industry and safety standards

	Competency Goal 11-9:  Perform precision grinding procedures and techniques

	Big Idea (s):  
· Many variables can affect wheel selection.

· Grinding machines can achieve a high degree of accuracy when all conditions are pre -determined.

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	11-9.1 Identify safety hazards that may cause injury during the operation of grinding machines.
· Safety Guards
· Proper clothing
· Proper Mounting of Wheel
· Proper work holding measures
· Safe work area
	Knowledge:

Identifying safety hazards that may cause injury during the operation of grinding machines on a written and/or oral assessment


	11-9.2 Demonstrate the proper safety precautions when using a precision grinding machine.

· Safety Glasses 
· Guards in place
· Work correctly mounted
· Proper Wheel selection
	Skill:

Demonstrating the proper safety precautions when using a grinding machine during a performance assessment



	11-9.3 Identify precision grinding machines and explain their functions.

· Blanchard Grinder
· Center less Grinder
· Universal Tool & Cutter Grinder
· Jig Grinder
	Knowledge:

Identifying precision grinding machines and explaining their function(s) on a written and/or oral assessment



	11-9.4 Identify and demonstrate the proper use of common accessories and work-holding attachments.

· 1,2,3 Blocks

· C-Clamp

· Parallel Clamps

· Precision lathe stops
	Knowledge:

Identifying and demonstrating the proper use of common accessories and work-holding attachments during a performance assessment



	11-9.5 Describe the importance of Coolants and filtration systems on precision grinding machines.

	Knowledge:

Listing and describing factors and characteristics of various coolant types and filtration devices on a written and/or oral assessment

	11-9.6 Identify terms associated with the design, structure and material composition of grinding wheels.

· Abrasive type
· Grade
· Structure
· Bond
· Grain Size

	Knowledge:

Identifying terms associated with the design, structure and material composition of grinding wheels, on a written assessment



	11-9.7 Identify grinding wheels and explain their uses. 

· Straight Cup

· Dish

· Flared Cup

· Synthetic 

· Diamond
	Knowledge:

Identifying grinding wheels and explaining their uses on a written and /oral assessment



	11-9.8 Use standard identification charts to select the appropriate grinding wheel with regards to machine type, task, and part material (ferrous or non-ferrous)
	Skill:

Using standard identification charts to select the appropriate grinding wheel with regards to machine type, task, and part material (ferrous or non-ferrous) during a performance assessment


	11-9.9 Demonstrate proper mounting and balancing of a grinding wheel on the following machines.
· Cylindrical Grinder
· Id Grinder
	Skill:

Demonstrating proper mounting and balancing of a grinding wheel during a performance assessment



	11-9.10 Demonstrate proper dressing of a grinding wheel on the following machines.
· Cylindrical Grinder
· ID Grinder 

	Skills:

Selecting the proper dressing tool during a performance assessment

Locating and holding the dressing tool during a performance assessment

Demonstrating the proper use of the dressing tool during a performance assessment

	11-9.11 Demonstrate the safe and proper use of grinding machines to perform advanced grinding projects.
· Grinding Vise

· 1,2,3 Blocks

· V Blocks

· Drill Vise 

· Sharpen end mills
	Skill:

Demonstrating the safe and proper use of grinding machines to perform advanced grinding projects on a performance assessment

	Resources: Machining Fundamentals Text Book, chapters 2 & 19, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.



	Common Formative Assessment(s)
	Summative District Assessment(s)

	TBD
	TBD





Manufacturing Technology

Curriculum Guide
Grade 12

“Advanced Computer Numerical Control (CNC) and Advanced Machine Operation”
Course Description

In Grade 12, students receive instruction and demonstrate skills in more advanced areas of manufacturing technology, such as lay-out and turning irregular shapes, turning eccentric, lap and honing, CNC programming, cutter sharpening, specialized vertical mill attachments and electrical discharge machines.  Students continue to receive instruction in safety requirements and demonstrate sound safety practices.  Students will continue to perform in-school manufacturing projects for customers.  Students will demonstrate the ability to complete a job application and interview and to perform entry-level job readiness and trade skills.  Each student will take the National Occupational Competency Testing Institute (NOCTI) exam, which is a performance-based test.  Students reaching an acceptable level of proficiency may be eligible for Work Based Learning (WBL).  Technology-related mathematics, reading, writing, vocabulary, blueprint reading and science are integrated throughout the curriculum.
Competency 1- Practice Shop Safety
	Competency Goal 12-1:  Demonstrate Shop Safety and Use of Personal Protective Equipment                           



	Big Idea (s):  
· Safety needs to be a habit and a consideration throughout daily living as well as in the work environment.
· Most shop injuries can be avoided if one is safety conscious.

· Each person is responsible for following safety procedures

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-1.1 Identify and explain workplace safety hazards, unsafe conditions and work practices relating to: 

· Crush points

· Pinch points

· Burns

· Eye injuries

· Electrocution

· Entanglements

· Fumes/Respiratory injuries    
· Lifting injuries
	Knowledge:

Identifying and explaining workplace safety hazards, unsafe conditions and work practices on a written and/or oral assessment

	12-1.2 Always implement the school/shop safety rules and work practices relating to:

· Shop/personal safety
· General machine safety
· General tool safety
· Fire safety
	Skill:

Implementing school/shop safety rules and work practices on a performance assessment

	12-1.3 Describe the proper protocol for all school emergency plans.


	Knowledge:

Describing the proper protocol for all school emergency plans on a written assessment



	12-1.4 Demonstrate proper procedures when a school emergency or drill is held.


	Skill:

Demonstrating proper procedures when a school emergency or drill is held

	Resources:  Machining Fundamentals Text Book, chapter 2, test creator software, and the internet

Web resource-- http://www.khake.com/page88.html
                         http://jjjtrain.com/vms/


	Extension Activity: Assignment of a safety officer daily  Research project industrial accidents


	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3.doc
http://sde-cthsi/DWTA/technical-offerings/manufacturing-technology/trimester3/MFG%20DWTA%209-3%20answer%20sheet.doc



Competency 12- Operate CNC machines consistent with

acceptable industry and safety standards

	Goal 12-2: Program and set-up computer-numerical control (CNC) machines.
                          

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-2.1 Identify, define, and explain terms, functions, and commands that relate to advanced/complex CNC programming and machining:
· Vector

· Feed & speed commands

· Tool offset commands

· Scale and rotation functions
	Knowledge:

Identifying, defining, and explaining terms, functions, and commands relating to advanced CNC programming and machining on written and/or oral assessments


	12-2.2 Program x and y coordinate information of simple 2D shapes using the absolute and incremental methods of input.  
	Skill:

Programming x and y coordinate information of simple 2D shapes using the absolute and incremental methods of input on a performance assessment 

	12-2.3 Program x, y, & z coordinate information of simple 3D shapes using the absolute and incremental methods of input
	Skill:

Programming x, y, & z coordinate information of simple 3D shapes using the absolute and incremental methods of input on a performance assessment

	12-2.4 Identify the order of operations within a CNC program:
· Tool change
· Spindle command
· Coolant
· Units
· Coordinate input

	Knowledge:

Identifying the order of operations within a CNC program on a written assessment


	12-2.5 Set-up and perform machining operations on a CNC mill and/or lathe.
	Skill:

Setting up and performing machining operations on a CNC mill and/or lathe during a performance assessment

	Resources: Machining Fundamentals Text Book, Chapter 21, test creator software, and the internet


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 8- Perform machine blueprint reading and sketching

	Goal 12-3: Understanding Geometric tolerances and their applications 

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-3.1 List and identify geometric tolerance terms and definitions.

· Geometric Tolerance

· Maximum Material Condition (MMC)
· Least Material Condition (LMC)
· Feature control frame
	Knowledge:

Listing and identifying geometric tolerance terms and definitions on a written assessment



	12-3.2 Identify and explain information related to datums.

· Datum
· Feature symbol
· Feature surface
· Reference frame

· Target symbol

· Axis
· Target area

· Center plane


	Knowledge:

Identifying and explaining information related to datums on a written assessment



	12-3.3 Explain the purpose of form tolerances and identify form tolerance symbols.

· Straightness
· Flatness
· Cylindricity
· Circularity

	Knowledge:

Explaining the purpose of form tolerances and identifying form tolerance symbols on a written assessment



	12-3.4 Explain the purpose of profile tolerances and identify profile tolerance symbols.

· Profile of a line

· Profile of a surface


	Knowledge:

Explaining the purpose of profile tolerances and identifying profile tolerance symbols on a written assessment
.



	12-3.5 Explain the purpose of orientation tolerances and identify orientation tolerance symbols.
· Angularity
· Perpendicularity
· Parallelism


	Knowledge:

Explaining the purpose of orientation tolerances and identifying orientation tolerance symbols on a written assessment

.



	12-3.6 Explain the purpose of location tolerances and identify location tolerance symbols. 

· Position

· Concentricity

· Symmetry


	Knowledge:

Explaining the purpose of location tolerances and identifying location tolerance symbols on a written assessment

. 



	12-3.7 Explain the purpose of runout tolerances and identify runout symbols. 

· Total
· Circular
	Knowledge:

Explaining the purpose of runout tolerances and identifying runout symbols on a written assessment

. 



	Resources:  Machining Fundamentals Text Book, chapter 3, test creator software, and the internet 


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 13- Apply CAD/CAM principles

	Goal 12-4: Advanced CAD/CAM principles

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-4.1 Demonstrate the post-processor procedures necessary to translate files into the CNC language.

(g-code)
	Skill:

Demonstrating the post-processor procedures necessary to translate files into the CNC language during a performance assessment



	12-4.2 Utilize the Master CAM file editor to modify part geometry and/or tool motions.
	Skill:

Demonstrating the procedures necessary to modify part geometry and tool motions during a performance assessment

	12-4.3 Utilize the file editor to modify g-code programming language.
	Skill:

Demonstrating the procedures required to edit g-code programming language during a performance assessment

	12-4.4 Create advanced two-dimensional part geometry using CAD/CAM software.
	Skill:

Demonstrating the procedures to construct advanced 2D part geometry using CAD/CAM software during a performance assessment

	12-4.5 Understand the process and import or export files from a variety of file sources outside the CAD/CAM system.
	Skill:

Demonstrating the process of importing or exporting files from a variety of file sources outside the CAD/CAM system

	Resources:  TBD 


	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 3- Understand manufacturing processes and materials

	Goal 12-5: Understand manufacturing processes and materials

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-5.1 Explain the details of specialized machining Processes and identify the equipment/tools utilized in each process. 

· Electrical discharge Machining.

    Sinker & Wire

· Water Jet CNC

· Plasma 

· Electrochemical 

· Hydrodynamic

· Ultrasonic

· Electron Beam

· Laser

· Stereo Lithography (prototyping)
	Knowledge:

Explaining the details of specialized machining Processes and identifying the equipment/tools utilized in each process on a written and/or oral assessment



	Resources: Machining Fundamentals Text Book, chapters 28, test creator software, and the internet



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 2- Understand career opportunities in the manufacturing industry

	Goal 12-6: Job Readiness and  Work-based Learning (WBL)

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-6.1 Examine employability skills related to work ethic and identify key characteristics which are important for success in the workplace.

· Attendance (Punctuality)

· Character

· Teamwork 

· Appearance

· Attitude

· Productivity

· Organizational Skills

· Communication

· Cooperation

· Respect
	Knowledge:

Identifying and listing key characteristics, which are important for success in the workplace on a written and/or oral assessment

Explaining how employability skills are related to work ethic on a written and/or oral assessment

Skill:

Practicing employability skills related to a good work ethic in and out of the shop and classroom



	12-6.2 Examine the role of interpersonal skills as an aspect of work ethic and develop strategies for improving interpersonal skills.
· Habits
· Attitude
· Manners
· Appearance
· Behaviors
	Knowledge:

Explaining the role of interpersonal skills as an aspect of work ethic on a written and/or oral assessment

Skill:

Developing and implementing strategies for improving interpersonal skills in and out of the shop and classroom

	12-6.3 Understand initiative as a part of work ethic and learn to use initiative in appropriate and productive ways.

	Knowledge:

Explaining initiative as a part of work ethic on a written and/or oral assessment

Skill:

Evaluating one's own initiative, and demonstrating an increased initiative in appropriate and productive ways

	12-6.4 Understand the importance of being dependable and identify areas for improving personal dependability.
	Knowledge:

Explaining the importance of being dependable and identifying areas for improving personal dependability on a written and/or oral assessment
Skill:

Employing characteristics that will improve personal dependability in and out of the shop and classroom


	12-6.5 Demonstrate proficient job interviewing and search skills.

· Job search strategies

· Creating a resume

· Writing a cover letter

· Assemble portfolio

· Complete job application

· Interviewing skills


	Skill:

Demonstrating proficient job interviewing and search skills on a performance assessment



	12-6.6 Examine the four general categories of manufacturing occupations and the careers associated with them.

· Semi Skilled

· Machine Operator
· Assembler
· Shipping
· Skilled

· Machinist
· Toolmaker
· CNC Programmer & setup
· Inspector
· Mold Maker
· Machine Repair
· Technicians

· Inspection/QC

· Engineering
· Professional
· Engineer

· Supervisor

· Tech Ed/trade teacher
· Business Owner
	Knowledge:

Listing skill requirements for each of these occupations and careers on a written assessment

Comparing and contrasting the differences in pay scales and salary requirements for these occupations and careers on a written assessment.

Describing typical career paths leading to advancement for these occupations and careers on a written assessment



	12-6.7 List the essential skills and concepts necessary for success at the entry level in manufacturing.

· Trade math 
· Measurement

· Part layout

· Blueprint reading

· Setup and operation of manual & CNC machines

· Programming CNC machines

· Post secondary training 
	Knowledge:

Listing the essential skills and concepts necessary for success at the entry level on a written and/or oral assessment

	12-6.8 Use occupational information sources and resources necessary for finding entry-level jobs in manufacturing.


	Knowledge:

Identifying and listing occupational information sources and resources necessary for finding entry-level jobs on a written and/or oral assessment

	12-6.9 List and discuss employee/employer expectations at the entry level
· Skills and knowledge
· Integrity/honesty
· Initiative
· Dependability
· Accountability
· Communication
· Comprehension
· Grooming, Dress, and appearance
	Knowledge:

Listing and discussing employee/employer expectations at the entry level on a written and/or oral assessment

	Resources: Machining Fundamentals Text Book, chapter 30, test creator software, and the internet



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


Competency 3- Understand manufacturing processes and materials

	Goal 12-7: Introduction to Welding Principles and Processes

	Big Idea (s):  
· tbd
· tbd

	Essential Question(s): 


	Learning Outcomes



	Students will:
	As evidenced by:

	12-7.1 Identify and explain various types of welding processes.
· Gas Welding

· Brazing

· Arc Welding

· Tungsten inert gas

· Metal inert gas

· Soldering

· Fluxes
	Knowledge:

Identifying the types of welding processes, materials and gases utilized in welding on a written and/or oral assessment



	12-7.2 Identify welding safety equipment and explain the proper uses of and purpose for welding safety equipment.

· Glasses

· Helmets

· Clothing

· Flammables

· Curtains


	Knowledge:

Identifying welding safety equipment and explaining the proper uses of and purpose for welding safety equipment on a written and/or oral assessment
.



	Resources: Machining Fundamentals Text Book, chapters 29, test creator software, and the internet



	Extension Activity: Teacher initiated activity(s) based on the student’s level of understanding and development of the lesson, as needed.

	Common Formative Assessment(s)
	Summative District Assessment(s)

	
	


