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Introduction
Annotation:   
Students will demonstrate the application of Computer Integrated Manufacturing, CAD, Graphic Designs, Desktop Publishing, Web Design, Video Editing, Engineering, Research & Design, Vinyl Sign Making and Production to design, manufacture, market, and sell key chains, candy bars, name plates, business cards, I.D. labels, and note pads.


Grade(s): 
	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  

45 – 50  hours

Author: 

 Susan Millican
Additional Author(s): 

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: 

ENGR-PE-4. Students will conduct pre-production market research, product design, and product development. 
ENGR-FMMS-5. Students will identify materials and resources used in manufacturing. 

ENGR-PE-6. Students will implement a production system. 

ENGR-PE-7. Students will develop a reflective document on the completion of the production activity. 

ENGR-STEM-2. Students will identify the impact of engineering and technology within global, economic, environmental, and societal contexts.

ENGR-STEM-3. Students will design technological problem solutions using scientific investigation, analysis and interpretation of data, innovation, invention, and fabrication while considering economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability constraints. 

ENGR-STEM-4. Students will apply principles of science, technology, engineering, mathematics, interpersonal communication, and teamwork to the solution of technological problems. 

ENGR-STEM-5. Students will select and demonstrate techniques, skills, tools, and understanding related to energy and power, bio-related, communication, transportation, manufacturing, and construction technologies. 

ENGR-STEM-6. 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:

MM1P1 - Students will solve problems (using appropriate technologies).
MM1P3 - Students will communicate mathematically.
MM1P4 - Students will make connections among mathematical ideas and to other disciplines.
MM1P5 - Students will represent mathematics in multiple ways.
MM3P4 - Students will make connections among mathematical ideas and to other disciplines.
SCSh3 - Students will identify and investigate problems scientifically.
SCSh4 - Students will use tools and instruments for observing, measuring, and manipulation scientific equipment and materials.
SCSh7 - Students analyze how scientific knowledge is developed.
ELA11LSV1 - The student participates in student-to-teacher, student-to-student, and group verbal interactions.
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 Science Standards (NSA)

· Science as Inquiry (Standard A)

· Science and technology (Standard E)

National Standard for Technological Literacy 

· ITEA-1 - Students will develop an understanding of the characteristics and scope of technology.
· ITEA-2 - Students will develop an understanding of the core concepts of technology.
· ITEA-8 - Students will develop an understanding of the attributes of design.
National Engineering Standards (ABET)

· A. An ability to apply knowledge of mathematics, science and engineering 

· B. An ability to design and conduct experiments, as well as to interpret data 

· C. An ability to design a system, component, or component to meet desired needs

· D. An ability to function on multidisciplinary teams 

· E. An ability to identify, formulate and solve engineering problems 

· F. An understanding of professional and ethical responsibility 

· G. An ability to communicate effectively 

· H. The broad education necessary to understand the impact of engineering in global and social contexts

· I. A recognition of the need for and an ability to engage in lifelong learning

· J. A knowledge of contemporary issues 

· K. An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice

National Math Standards (NCTM)

· 1. Numbers and operations

· 2. Algebra

· 3. Geometry

· 4. Measurement

· 6. Problem Solving

· 8. Communication

· 9. Connections


Understandings & Goals

Enduring Understandings: 
· Students will understand a successful production process requires an interdependent systems approach which incorporates manufacturing, marketing, sales and accounting departments.
· Students will understand market research.
· Students will understand market analysis.
Essential Questions: 
· How does market research drive the development and cost of a product?
· How are manufacturing, marketing, accounting and sales departments interdependent upon each other in order to produce a successful product?

· How do manufacturing companies rely on data to increase product quality while increasing profits?

Knowledge from this Unit:  
· How to utilize market research to design and manufacture a successful product.
· How to utilize leadership and teamwork skills to create an interdependent systems approach to manufacturing.

· How to utilize cost analysis to ensure a profit.

· Use data analysis and continuous improvement techniques to enhance the production process. 

· Gain an understanding of Six Sigma
Skills from this Unit:  
Students will demonstrate the application of Computer Integrated Manufacturing, CAD, Graphic Designs, Desktop Publishing, Web Design, Video Editing, Engineering, Research & Design, Vinyl Sign Making and Production to design, manufacture, market, and sell key chains, candy bars, name plates, business cards, I.D. labels, and note pads.


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

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

	
	_ Quizzes/Tests

__ Unit test

	
	Group project

	X
	Individual assignment

	X
	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

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

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

_x_ Observe students role playing

	x
	Peer-assessment  

	
	__x 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

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

x__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title: 
· Whole Class Production 
Assessment(s) Description/Directions:

· CEO Daily Observations
· Peer, self and teacher Work Ethic Rubric 

· Packaging assessment

· Product assessment

· Self Metacognition & Essential Question assessment

· School Based Company Self Reflections

· Portfolio

See Attached handouts for all assessments

Attachments for Assessment(s): 
· All of the above

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:

· Discuss the GPS standards being covered for the unit and the unit plan.

· Introduce the Essential Questions that MUST be answered at the end of the unit. 

· Begin with showing the Whole Class Production PowerPoint to give the students the “big picture”

· Note, you may choose to produce only one of the products.  I found it better to produce several in order to differentiate instruction and to keep ALL students working each day the company is running.  

· Note, the “Toys 4 Tots” follow up community service unit is optional but one highly suggested in order to give the students a purpose and vision for making large profits.  

· Note:  The last slide on the “Toys 4 Tots” has pictures stacked and will play automatically once you start that slide.  You may want to put some music to this slide or choose to talk through it. 

· Next hand out the design brief packet and go over ALL aspects of the entire project. 
· Note, this will be overwhelming to the students at first but ensure them you will guide them through the process each step of the way.  

· Reinforce the “interdependence systems approach” as you review each department’s responsibilities.  This is a great time to introduce that a product cannot be put on the market if marketing doesn’t have the packaging developed, or sales is not trained properly, or the marketing campaign cannot be released if the product has not been produced. 
· Show the “Departments” PowerPoint and lead the class through the selection of Department Chairs, Co Chairs and members for each department.  
· Note: the modules listed in the presentation you will need to “tweek” to match what you have in your lab. 

· Once all departments are complete, students will choose which skills they will need to gain in order to complete their Individual Responsibility Check List.  They will do this by completing a module or training on the specific equipment. 
· Once all students have completed their “training” they will begin working down their Individual Responsibility Check List in order to get their department’s task completed so the company can get up and running. 

· You will need to meet with each department to ensure they have a full understanding of their duties and responsibilities each week and to ensure they are on track.  

· Note: You are the CEO and students will need to learn the chain of command – you only answer to Department Chairs or Co Chairs in the absence of the Chair.  This will force the students to rely on their Department and Co Chairs while learning the protocol of chain of command.  

· Note:  Department members must report to and ask questions of their Department Chair ONLY – they may not cross departments – Only Department and Co Chairs may cross departments – again, reinforcing chain of command and responsibility assignments; thus the “interdependence systems” approach.  (One student can NOT run the company and do all the jobs)

· Note:  You will need to have a quality control check on business cards, notepads, name plates, and key chains PRIOR to printing and milling!  This will save you lots of lost products and materials – cost!

· Once the company is up and running, introduce students to “Six Sigma” process – PowerPoint attached. 

· Be sure and have the Marketing Department produce a PowerPoint as their Annual Report that you can show to the entire class and others at the end of the unit.  The PowerPoint should include pictures of the process of the making of the company, products, sales, profits/deficits, final inventory and customer feedback on products.  If you do the “Toys 4 Tots” you will want to include this in the PowerPoint as well.

· You will want to have a final inventory on hand for the start of the next class to do this project.  

· Set a clear closing date to ensure ALL orders have been filled before closing the business. 

· Note:  you will need to have a “paper trail” of all orders in case a customer claims a product did not have the correct spelling or information.  This is a great learning lesson for students to see how having the customer fill out or sign off on the order form is vital to producing a successful product and a completely satisfied customer.  (Again, the interdependence of the sales person to the manufacturing of the product)
Attachments for Learning Experiences: 
· Whole Class Production Design Brief
· CEO Daily Observations

· Work Ethic Evaluation Form

· Product Packaging Criteria

· Product and Package Grade Sheet

· School Based Company Self Reflections

· Packaging Criteria

· Self Metacognition

· Design Notebook Worth 300 Points

· Whole Class Production PowerPoint

· Departments PowerPoint

· Six Sigma PowerPoint

· Student sample of Sales presentations:  Rickysales and Tech B Sales

Notes & Reflections: 
· Supplies needed: 

· Notebook paper/pencil or pen.
· Mild Chocolate Chips

· Individual Foil Sheets

· Elmer’s Glue

· Toner for Printer

· Plastic for molds

· Plastic for nameplates and key chains – check with local trophy shop – they can donate scraps you can use.

· Acrylic for nameplate stands

· Double stick foam tape for nameplates

· Key rings for key chains. 

· Colored paper for notepads

· Card stock paper for business cards


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
“Toys 4 Tots” Community Service Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
1) 2 days 

Criteria for toys – what makes a toy good? (Pg 28)

– Use Frames – Key Topic – Criteria for toys – main idea – specific criteria – details – how to meet criteria – do-able in class.  Show “Toy Story,” or The History of Toys and Games” look for examples of a:  great, good, fair, bad, horrible toys ALSO

· Use Framing – Key topic –classifications of Toys – Main Idea – essential details – specifics for that classification.

2) 4 days

Reverse Engineering of old toys. Re-Engineering - Mix/Match parts to 

create a new toy.

3) 2-3 days
Toy Safety – Why are toys recalled?  Read and Bog

4) 2 – 3 days
Research on WWW.Ask.com  “toys around the world” –

Use 2 Frames – Key Topic – Foreign/American toys – Main Idea –Boys/Girls/Either essential details – Country; toy; what it does; how made; who invented it;  used today?; what do you like about the toy? – draw pictures or print pictures of toys on frames.

5) 1 - 2 days
Give the class the interest/personality survey from the Pre-K students.  

Allow the class to organize who is going to build toys based on survey’s and who is going to create books about toys and package the books. (Stage 1 – Identify the Problem – Create 20 toys and 20 packaged books based on surveys).

6) 1 day

All class members will work through 10 stages to solve the problem.    

Stage 8 create 3D drawings and schematic drawings for each toy and package.

7) 1 day

Create Spec sheet for each toy – include:  the name of the toy; description 

of what the toy is and what it does; a list of materials needed to make the toy; sketches of the toy from three views with dimensions; special features or parts labeled.

8) 1 day

Develop a Bill of Materials for each toy  

9)  5 - 7 days
Manufacture the toy – must follow blue prints.

10) 2 – 3 days
Communication – develop toy name, colors, instructions, warnings, and 

packaging. Use TSA Graphic Communications layout information. Packaging must include and meet the following requirements:  Company name; Logo; Slogan; Toy name; Your name; Any warnings; Cannot be cardboard box!  Must be covered with paint or paper; Must be proportional to your toy.

11)  5 days

Develop a child’s book about the toy and include concepts that will and.

interest your child based on the interest/personality survey. Do a search online for “children’s books online” read several books that would be appropriate for a 4 year old.  The book must be 8 pages long and it must have a picture for each concept/page.  The book must be word processed on a computer and must be set up to “landscape” with 1” margins.  The book must have a cover page that includes the book title, authors and a picture

Attachments for Culminating Performance Task: 

· Toys 4 Tots Design Brief

· Toys 4 Tots Article assignment

· Toys $ Tots Photo Album PowerPoint

· Toys 4 Tots Packaging PowerPoint

· Reverse Engineering PowerPoint

· Toy, packaging and book grade sheet

· Packaging Criteria


Unit Resources 
Web Resources:

www.toydirectory.com/monthly/article.asp?id=2303 

www.toydirectory.com/monthly/article.asp?id=1926
www.ask.com 

www.google.com 

Attachment(s): 
· Whole Class Production Design Brief

· CEO Daily Observations

· Work Ethic Evaluation Form

· Product Packaging Criteria

· Product and Package Grade Sheet

· School Based Company Self Reflections

· Packaging Criteria

· Self Metacognition

· Design Notebook Worth 300 Points

· Whole Class Production PowerPoint

· Departments PowerPoint

· Six Sigma PowerPoint

· Student sample of Sales presentations:  Rickysales and Tech B Sales

Materials & Equipment: 
· Computers with Multimedia software

· Internet

· Projector

· Writing assignment materials/word processing

· Equipment needed: 

· 3-D Router or Mill  to mill candy molds, name plates and key chains

· 3-D Printer is optional to produce molds rather than milling them

· Microwave to melt chocolate

· Vacuum Forming Machine  to make candy molds

· Copy Machine to produce notepads

· Color Laser Printer to produce candy bar labels, business cards and notepads

· Large paper cutter to cut business cards

· Padding Press to press notepads

What 21st Century Technology was used in this unit:

Top of Form

	X
	Slide Show Software
	x
	Graphing Software
	x
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	x
	Graphic Organizer

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

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
CNC 3-D Router/Mill
3-D Printer

Vacuum Forming Machine

3-D Software – SolidWorks

CNC Milling Software
	X
	Website
	
	

	x
	
	
	
	
	

	x
	
	
	
	
	

	x
	
	
	
	
	

	x
	
	
	
	
	

	x
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