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Career, Technical, & Agricultural Education




PATHWAY:  
Manufacturing 

COURSE:  

Foundations of Manufacturing and Materials Science 

UNIT 13:  

Types of Manufacturing  
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Introduction
Annotation:  
 Students will be exposed to the Types of manufacturing systems. Students will also participate in a team activity where they will brainstorm a faster, more efficient line production plan in competition against a second team.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
3 – 50 minute periods

Author:  
Steve Price

Additional Author(s): 


Contribution by Dr. Pete Brannan – Time Motion Study Overview & Activity
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.

Focus Standards

GPS Focus Standards:

FMMS-5 - Students will identify materials and resources used in manufacturing
FMMS-6– Students will describe the essential systems and processes involved in manufacturing.
FMMS-7– Students will perform a pre-planned introductory manufacturing activity applying correct
ET-STEM6 – Students will enhance reading by developing vocabulary and comprehension skills associated with text materials, problem descriptions, and laboratory activities associated with engineering and technology education. 
GPS Academic Standards:

MM3P4 - Students will make connections among mathematical ideas and to other disciplines.

MMH3P1- Students will solve problems (using appropriate technology).
SCSh3 – Students will identify and investigate problems scientifically.

SCSh4 - Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SCSh6 - Students will communicate scientific investigations and information clearly.
SCSh8 - Students will understand important features of the process of scientific inquiry.
ELAALRC2. The student participates in discussions related to curricular learning in all subject areas. 

ELAALRC3. The student acquires new vocabulary in each content area and uses it correctly
ELAALRC4 - The student establishes a context for information acquired by reading across subject areas. 

National / Local Standards / Industry / ISTE:

National Engineering/Science/Math Standard 
· ABET-K

· ABET- H

· NSA-F

National Standard for Technological Literacy 
· ITEA (Standard 2) Students will develop an understanding of the core concepts of technology. 

· ITEA (Standard 19) Students will develop an understanding of and be able to select and use manufacturing technologies.

Understandings & Goals

Enduring Understandings: 
· Students will understand humans have innovated several ways to manufacture products. The systems range from small quantities made by an artisan, to large quantities produced with minimum time and storage needs. 
· Students will understand the systems invented have made it possible to provide for the needs and wants of a growing population while keeping the cost to the consumer low.
· Students will understand there are careers in manufacturing where people apply the concepts experienced in this unit.

· Students will understand differences between systems and understand the advantages and disadvantages of each system.

Essential Questions: 
· How many different ways are there to manufacture something? 

· What makes them different? 

· What are the advantages and disadvantages? 

· What are some examples of products made using each system? 

· Why do people manufacture products? 

Knowledge from this Unit:  
· Students will know there are five types of manufacturing processes. 
· Custom Manufacturing 

· Continuous Manufacturing 

· Intermittent Manufacturing 

· Flexible Manufacturing 

· Just-In-Time Manufacturing   

*     Students will know each system has advantages and disadvantages

Skills from this Unit:  
· The students will build an informational data base for understanding the creation and evolution of manufacturing.
· The students will be able to follow directions in order to assemble a product

· The students will be able to work cooperatively in order to mass produce copies of a product on an assembly line.

· The students will brainstorm a faster way to mass produce copies of a product using an assembly line.


Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_ _ Quizzes/Tests

_X_ Unit test

	
	Group project

	X
	Individual assignment

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_X_ Self-check rubrics   

_X_ Self-check during writing/planning process

_X_ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

_X_ Observe students role playing

	X
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

_X_ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	_X_ Student/teacher conferences
_X_ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	_X_ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title: 
· Types of Manufacturing PowerPoint embedded questions
· Time Motion Study Activity

Assessment(s) Description/Directions:

· Types of Manufacturing PowerPoint has embedded questions to be answered as presentation proceeds. It is up to the teacher’s discretion as to grading procedure. Key is on the last slide of the PowerPoint.
· Time Motion Study Activity – Students participate in four different styles of production and have a chance to make their own improvements to the final solution, experiencing the differences, advantages and disadvantages of each.

Attachments for Assessment(s): 
· Manufacturing Time-Motion Study Sheet

· Types of Manufacturing Quiz/Key – Final Slide of PPT

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction:

Prior to Students: Teacher reviews the PowerPoint Time Motion Study Overview

First Class period: Custom Production Activity -  

· Meet in seating area. No preliminary teacher introduction.

· Distribute Zip-lock bag with complete car kit and pie plate to each student. (REMOVE INSTRUCTIONS) 

· (No Teacher Assistance) Instruct students to make a vehicle from Lego kit individually – (2 time trials) Everyone starts on “GO” – Teacher calls out time to students who raise their hand when finished. Student records time on hand-out sheet (Time-Motion Study Sheet)

· Teacher leads discussion re: “Custom Production” ie: compare the vehicles to each other (should have differences) “Do we have identical cars?” Give me a car that is manufactured using “Custom Production”. (Batmobile, Night Rider’s “KIT”, Nascars, Concept Cars)

· Students return all parts and plate to Zip-Lock bag in prep for next activity.

· Teacher and students return to presentation area. Present Types of Manufacturing PowerPoint. Students answer questions.

· (No Teacher Assistance) Instruct students to make the Lego vehicle from the provided plans individually – (2 time trials) Everyone starts on “GO” – Teacher calls out time to students who raise their hand when finished. Student records time on Intermittent section of hand-out sheet (Time-Motion Study Sheet)

· Teacher leads discussion re: “Intermittent (Flexible / Job Lot) Production” using individual product assembly. These companies manufacture a limited amount of a product then either stop until more are needed or make an entirely different product. Compare the vehicles to each other (should be identical) “Do we have identical cars?” This is the way they built the first Oldsmobile. It’s the method of assembling modern exotic cars like Lamborghini. Separate teams build one car from the ground up then start another in the same spot. Greeting card manufacturers work this way. Ask students to tell you the positive and negatives of this.

· Have students replace all of the parts and plate to the Zip-lock bag and take them up. (A check-out/check-in sheet is recommended)

Mass Production Lego Activity – 2nd class period: Given flow chart for  Assembly Line

· Before students arrive place two straight rows (for two teams) of pie plates with the second set of bags that have the separate parts for the car on each.

· Meet in seating area. Divide class in two teams and send them to the two “production lines”. Tell each team to place a member on each side of the plates in such a way that they can put their piece(s) of the vehicle to another and pass to the next person for their part and so-on to the end where the completed car will be “parked”. Completed cars must be “parked” for shipping in rows of four at the end of the assembly line. 

· (No Teacher Assistance) Instruct students to make 28 identical vehicles from Lego kit as a line production company would – (1st time trial) Everyone starts on “GO” – Teacher calls out time to the last team member in each group’s assembly line who raise their hand when they have 28 cars finished and in properly “parked”. Students record time on hand-out sheet (Time-Motion Study Sheet)

· Have the class take their total production times and divide by 28 for the time per car. Students record time on hand-out sheet (Time-Motion Study Sheet)

· Have students replace all of the parts on the plate it came from in prep for phase 2 of the activity (reverse the assembly line to disassemble the cars.) While they are disassembling the cars ask the students to think of ways to speed up production tomorrow. 

Mass Production Lego Activity – 3rd class period -  Student Re-engineered Assembly Line
· Allow the repositioning of plates, parts and people to make production more efficient. 

· Return the two teams to the two “production lines”. Repeat assembly line process with the objective being to cut production time.

· (No Teacher Assistance) (2nd time trial) Everyone starts on “GO” – Teacher calls out time to the last team member in each group’s assembly line who raise their hand when they have 28 cars finished and in properly “parked”. Students record time on hand-out sheet (Time-Motion Study Sheet)

· Teacher leads discussion re: “Line Production” ie: compare the vehicles to each other (should be identical) “Do we have 28 identical cars?” Ask students to tell you the positive and negatives of this type of production. What thought processes went into improving the production time?

· Make sure that these points are brought out – How important are social skills? Some potential positives: More identical products manufactured in virtually the same time frame as a single custom produced individual product; consistent quality; predictable output; skill specialization means lower labor costs. Some potential negatives: Boring repetitive tasks; loss of concentration lead to accidents or mistakes/defects. Difficult to change to another product.

Attachments for Learning Experiences: 
· Reflection questions are built into the PowerPoint presentation.  

Notes & Reflections: 
· Supplies needed: 

· Notebook paper/pencil or pen.
· Lego Dune Buggy 7042 kits (If available) If not similar, with less than 20 parts

· Zip Lock sandwich bags (100+)

· 30 with a complete set in each for custom production
· 2 sets of 25 for individual parts for two teams

· Small (pie size) Styrofoam plates to be used as parts bins for line production

· 2 Stop watches (one if the teacher monitors time)

· Rubbermaid storage box for all supplies.


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Quiz Key is last slide of PowerPoint

Unit Resources 
Web Resources:

· www.nsf.gov/about/history/nsf0050/manufacturing/manufacturing.htm 

· www.asme.org/Communities/History/Resources/Manufacturing.cfm
· www.educationindex.com/manufact/
· www.ncmeresource.org/
· http://www.manufacturingiscool.com/

Text Resources:

· Production Systems Technology by Harms & Kroon – Glenco

· Technology Design and Applications by R. Thomas Wright & Ryan A. Brown – Goodheart-Wilcox 2004
Attachment(s): 
· Manufacturing Resources PowerPoint

· Student Product Research Timeline sheet
Materials & Equipment: 
· Computers with Multimedia software

· Internet

· Projector

· Writing assignment materials/word processing

What 21st Century Technology was used in this unit:

Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	x
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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