Connecticut Technical High School System

Manufacturing Technology

Curriculum Guide

	Goal 12-1:  Shop Safety                            



	Big Idea (s):  Prevent physical & environmental safety issues that are present in industry.



	Learning Outcomes


	TBD

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

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


	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.


	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



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


	Big Idea (s):  TBD



	Essential Question (s): TBD



	Learning Outcomes


	TBD

	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
	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.  
	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.  
	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


	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.
	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)

	TBD
	TBD


	Goal 12-3:  Understanding Geometric tolerances and their applications.


	Big Idea (s):  TBD


	Essential Question (s): TBD



	Learning Outcomes


	TBD

	Students will:
	As evidenced by:
	

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

· Geometric Tolerance

· Maximum Material Condition (MMC)
· Least Material Condition (LMC)
· Feature control frame
	Listing and identifying geometric tolerancing 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


	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

	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


	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


	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


	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
	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: 



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

	TBD
	TBD


	Goal 12-4: Advanced CAD/CAM principles



	Big Idea (s): 



	Learning Outcomes
	TBD

	Students will:
	As evidenced by:
	

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

(g-code)
	Demonstrating the post-processor procedures necessary to translate files into the CNC language during a performance assessment.


	

	12-4.2 Utilize the MasterCAM file editor to modify part geometry and/or tool motions.
	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.
	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.
	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.
	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)

	TBD
	TBD




	Goal 12-5: Introduction to Specialized Machining Processes.


	Big Idea (s):  TBD



	Essential Question (s): 

TBD

	Learning Outcomes


	TBD

	Learning Outcomes:
	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)
	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)

	TBD
	TBD


Big Idea: Fundamentals of advanced manufacturing processes.

	Goal 12-6: Job Readiness and  CWE


	Big Idea (s):  TBD



	Essential Question (s): 

TBD

	Learning Outcomes


	TBD

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

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.

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

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

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


	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
	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 
	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.


	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
	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)

	TBD
	TBD


Big Ideas:

The qualities to gain & retain a career in manufacturing.

	Goal 12-7: Introduction to Welding Principles and Processes.


	Big Idea (s):  TBD



	Essential Question (s): 

· TBD

	Learning Outcomes


	TBD

	Learning Outcomes:
	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
	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


	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)

	TBD
	TBD


Big idea:

Welding can be used as another area of expertise in a career in manufacturing

