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Competency:  Develop a report that relates individual interests, aptitudes and abilities to a career in advanced manufacturing.
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‘degrees that work, Advanced Manufacturing’
Lesson Planning Guide – Technology Education Series
Unit:  Careers in Technology
Competency:  Develop a report that relates individual interests, aptitudes and abilities to a career in advanced manufacturing.
PA Academic Standards Included:  13.1.8A, B, C, D; 1.5.9&10A, B, D, F
Grade Level:  9th – 10th
Approximate Time: Two 45-minute periods 

Big Idea: Advanced Manufacturing Careers, A High Tech Future
Essential Question: Does Advanced Manufacturing fit your career goals?
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Develop a report that relates to individual interests, aptitudes and abilities that leads to a career in advanced manufacturing as discussed in class with 90% on the rubric. 
	Written evaluation:  rubric

	2. Produce a manufactured product that conforms to quality and safety standards as demonstrated in class with 80% accuracy.

	Teacher observation:  hands-on project


Suggested Projects

None
Multiple Intelligence Types

Verbal/Linguistic

Visual/Spatial
Body/Kinesthetic
Intrapersonal
Interpersonal

Resources
1.
Display packet - job listings, products
Teacher developed 
2.
Video – ‘degrees that work’:  Advanced Manufacturing
http://www.pct.edu/degreesthatwork
3.
Handout - Overview: Advanced Manufacturing
See attached
4.
Worksheet – Worksheet: Careers
See attached
5.
Website - ‘degrees that work’:  Advanced Manufacturing
http://www.pct.edu/degreesthatwork/advancedmanufacturing.htm
6.
Website - Resource Materials
http://www.portal.state.pa.us/portal/server.pt/community/pennsylvania_system_of_school_assessment_(pssa)/8757/resource_materials/507610, Writing Resources, Writing Domain Scoring Guide

Equipment/Materials/Software
1. Computer with Internet access, projector, and screen

Any supplier
2. Metal supplies
Any supplier

3. Safety supplies
Any supplier
Suggested Learning Sequence

	Strategy
	Outline
	Resources/Equipment

	Performance Standard 1
	Develop a report that relates to individual interests, aptitudes and abilities that leads to a career in advanced manufacturing as discussed in class with 90% on the rubric.

	Introduction
	Preceding the lesson, prepare a bulletin board or website display of pictures and actual products from local manufacturers.  Include local, state, and national classified job listings.  Have information for the students about manufacturing for the natural gas industry.
	Resource #1

	Presentation
	Review with the class the display.  Discuss and question the following:
· describe the products

· classified job list

· your career plan

· Who works in a manufacturing plant?

· Do you need training?

· What is the future of manufacturing for women and men?
	


	Activity
	Show the video ‘degrees that work’:  Advanced Manufacturing.”  Before watching the video, have students discuss the overview sheet:
· define advanced manufacturing

· Baja SAE Montreal

· manufacturing firms

· career outlook

· individual plans

Have students follow the overview sheet during the presentation.  Discuss advanced manufacturing, a career plan and a training plan:
· apprenticeship

· certificate

· associate’s degree

· bachelor’s degree

· master’s degree

· military

Talk with the students about the importance and necessity for:

· oral and written communication skills

· math skills

· science skills

Have each student or in pairs complete the worksheet using information discussed in class and other information they can find on the Internet.
	Resource #2
Resource #3

Resource #4

Resource #5

	Assessment/ Evaluation
	Using the information from discussions, demonstrations, video and websites, have each student prepare a one-page report about the possibility of them pursuing a career in advanced manufacturing:
· personal interests

· individual aptitude

· individual ability

· required training

As a class, review the scoring rubric before students write their report.

Evaluate the reports on the information and correlations using the scoring rubric for written pieces.

Related Academic Standards:  13.1.8A, B, D; 1.5.9&10A, B, C, D, F
	Resource #4
Resource #5

Resource #6


	Performance Standard 2
	Produce a manufactured product that conforms to quality and safety standards as demonstrated in class with 80% accuracy.

	Demonstration/Activity
	Give a hands-on demonstration to the students on manufacturing processes:
· machine lathe: CNC or manual

· router CNC

· milling machine: CNC or manual

· robotics

· hand skills

Select a product to demonstrate the processes and have students assist in the making of a part.  Follow safety rules.  As a class, demonstrate an evaluation of the product produced.

Conduct a question and answer period to discuss careers and manufacturing.

NOTE: The hands-on manufacturing demonstration could be a rating period of shop work that ends with a lesson on career choice and planning.


	Equipment #2
Equipment #3


Related Worksite/Work Based Activities

None
Additional Resources

None
WHERE TO

	W
	Introduce the lesson to the students by reviewing the definition for career plans and discussing plastics and polymers.  Explain the activities of the lesson and emphasize that the final product will be a one-page report about their interest in a career in the advanced manufacturing industry.

	H
	The use of real world manufacturing systems and products provides knowledge to assist in preparing a foundation for a career plan.

	E
	The class will watch a video of college students producing various four-wheeler parts using various advanced manufacturing equipment.  The students will then participate in the production of a part and assess if advanced manufacturing could fit into their career plan.

	R
	The activities start with discussion, then viewing a video on the same subject and finally the students think about their own interests and abilities and if they would fit into the focus industry.  Frequent questions throughout the activities will guide students to the information they should include in their report on careers.

	E
	Students analyze their interests, aptitudes and abilities as they write a career plan for advanced manufacturing. They will participate in some hands-on production of an actual part which will help them to better respond to their writing project.

	T
	The lesson uses hands-on, auditory, visual and kinesthetic activities.  This gives the teacher chances for monitoring and ongoing re-teaching according to student needs.  The use of student teams and extra practice may assist struggling students.

	O
	The class is guided through a review, observation discussion and hands-on activity.  Students working independently or in pairs develop self knowledge through the use of inquiry based education.


______________________________

This planning guide was written by Robert Tule, Retired Technology Education Teacher and Consultant, Muncy, PA.

Overview
Advanced Manufacturing

“uses high technology to maximize the efficiency, productivity, and safety of the manufacturing process”
Introduction – Baja SAE Montreal

· SAE:  Society of Automotive Engineers

· Students design, build, and performance test an off-road vehicle.

· designed by modeling each part using CAD 3-D software

· CNC:  computer numerical control lathe, mill

· hands-on, problem solving, teamwork, math, science, technology education, dependable, honest

Manufacturing companies

· Victualic:  piping systems for fluid handling

· Synthes:  orthopedic instruments

National Association of Manufacturers 

·  40% of skilled manufacturing workforce will retire in five years.
· need skilled students to enter workforce

· Advanced manufacturing requires skilled machinists and engineers.
· annual salary - $71,000.00

Worksheet:  Careers
List three schools of instruction for manufacturing:

State five reasons for selecting a career in advanced manufacturing:

List three local and three national manufacturing companies where you would like to work:
What is a non-traditional occupation?
V1011

Pennsylvania College of Technology


