	Title
	Assembly Required and the Design Process Too!

	Introduction
	Since 1999, the United States has lost over 2.5 million manufacturing jobs though outsourcing to other countries due to the lower cost of production. In recent years, there has been a resurgence of manufacturing in the US and some jobs have returned in instances where “Advanced Manufacturing” techniques lower the cost of the products through the use of technology that improves products and/or processes which constantly change according to the needs of the environment or company.  In 2012, North Carolina according to USA Today was listed as the 4th largest manufacturing economy in the US.  North Carolina’s current population is approximately 9 million; within the next decade, the population is expected to grow to 12 million making it the 7th most populated state in the nation. Unfortunately, as high skilled jobs in manufacturing left the state, the population did not train or become educated to fill positions that were unavailable in the area.  In order to fill the manufacturing positions that are moving in to the state and to encourage more manufacturers  to locate here, North Carolina, according to NC Vision 2030,  needs to “reinvigorate the manufacturing talent pipeline” and produce “high- quality, homegrown human capital” in advanced manufacturing.  In order to do this, students in middle and high school must be made aware of the opportunities, processes and careers paths that are available in advanced manufacturing.  Throughout this capstone project, teams of students will document (photographically / written) and sketch (hand drawn / computer generated) the reverse engineering of a project, the selection of a part and the designing of a mockup assembly process for reassembly. The teams of students will research and use appropriate terms, components and processes relating to the project.  Each team will prepare a presentation that includes a short video demonstrating the selected assembly process. The presentation should be prepared to address members of the manufacturing and business community, parents, and faculty members from secondary and postsecondary institutions. During the completion of any activities in this assignment, students will be responsible for time management and evaluation.  

	Real Science Application
	As teachers it is important to interject real-world applications with science and math whenever possible.  Students often do not connect the principles to the career opportunities.  In our society, advanced manufacturing is creating many exciting careers that incorporate these scientific principles and provide excellent salaries.  This project will require students to determine and design methods that will move a selected product in a designed assembly process.  This project will involve the mass of a product, where it will need to move, what forces are needed to manipulate the product to its final destination. For the younger student, the application of gravity and simple machines can be incorporated in the project or parts of the project. For the more advanced student/ program, concepts such as torque, electric circuits and wave motion, to include light and laser technologies can be applied during their incorporation of the product design.

	Curriculum Alignment
	NC Essential Standards

Content Area

NC SCS

Activity for standard

Physics

Grades 9-12

Phy.1.1-Analyze the motion of objects.

Phy.1.2-Analyze systems of forces and their interaction with matter.

Phy.2.1-Understand the concepts of work, energy, and power, as well as the relationship among them.

Phy.2.2-Analyze the behavior of waves.

Phy.2.3-Analyze the nature of moving charges and electric circuits.

Physical Science

Grades 9-12

PSc.1.2-Understand the relationship between forces and motion.

PSc.3.1-Understand the types of energy, conservation of energy and energy transfer.

xxxx

PSc.3.2-Understand the nature of waves.

PSc.3.3-Understand electricity and magnetism and their relationship.

Common Core Standards

Content Area

Content Standard

Activity for standard

English Language Arts

Grades 6-12

English Language Arts Writing Standards for Literacy in History/ Social Studies, Science and Technical Subjects  #4-Produce clear coherent writing in which the development, organization and style are appropriate to task, purpose and arduino.

xxxx

Next Generation Science Standards

Content Area

Content Standard

Activity for standard 

HS. Engineering Design

Grades 9-12

HS-ETS1-2- Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through 

engineering.

HS-ETS1-3-Evaluate a solution to a complex real-world problem based on prioritized criteria and trades-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social cultural and environmental impacts.



	Learning Outcomes
	-Students will apply and explain the methodology used in the creation of a product using a design process.

-Students will apply and explain the techniques in the research and development strategies when using a design process.

-Students will produce technical writing assignments.

-Students will organize and produce an oral technical presentation to instruct an audience in how to perform specific operations or procedures by using visuals to make presentations/products.

-Students will produce a design process project-related portfolio.

-Students will produce a daily journal/engineer’s notebook reflecting on relationships between content, self, and related topics.

	Time Required and Location
	This lesson plan has been prepared as a capstone project (end of course project) for a high school pre-engineering course.  The school has a block schedule with 90 minute class periods. The entire lesson plan would be completed in the classroom/lab in 18 days.  The work activities were designed so they can be used as individual lessons; the teacher will determine the amount of time required in class according to the age, education level and prior knowledge of students. Some of the activities can be done as individual or team work, depending on the teacher’s preference.  

	Materials Needed
	Activities #1 & 2

· Handout for Activity #1 &2 (includes rubric)-1 per student
· Engineering notebook or documentation sheets-1 per student

· Pen/pencil-1 per student

· Method for selecting teams

· Computer for research- 1per 4 students

· Metric rule- 1 per student

· Hand tools 

1 set of small screwdrivers Phillips and flat head-1 per 4 students

Small mallet-1 per 10 students

Small needle nose pliers-1 per 4 students

Wire cutters-1 per 10 students

· Safety glasses-1 pair per student

· Surface work pad/surface and table surface-1 per student

Activities # 3 & 4

· Handout for Activity #3 & 4 (includes rubric)-1 per student

· Engineering notebook or documentation sheets-1 per student

· Pen/pencil-1 per student

· Computer for research-1 per 4 students

· Metric rule-1 per student

· Surface work pad/surface and table surface-1 per student

· Calculator-1 per 4 students

Activities #5 & 6

· Handout for Activity #5 & 6 (includes rubric)-1 per student

· Engineering notebook or documentation sheets-1 per student

· Pen/pencil-1 per student

· Computer for research-1 per 4 students

· Metric rule-1 per student

· Surface work pad/surface and table surface-1 per student

· Calculator- 1 per 4 students

· Camera that records video and still photographs- 1 per 4 students

· Cardboard

· Scissors -1pair per 2 students

· Elmer’s glue-1 bottle per 2 students

· Masking Tape/Duct Tape/Packing Tape-1 roll of each per 4 students

· Recycled items-tubes, containers, egg cartons, etc.

· Straws- 1 package of 100 per class

· String- 1 roll per class

· Large paper for team planning

· Designated floor space

· Imagination

Items below are optional. Your program may have different resources. The intention is to make the process as realistic as possible. I let the students’ imagination and critical/creative thinking skills really go to work here.

· Hot glue

· Hot glue gun-1 per 4 students

· Foam trays

· Foam core board

· LED’s

· Arduinos

· X-acto knives

· Student Laser Kit

· Buzzers

· Planning white boards

· Dry erase markers

· 24V DC Source

· Pneumatic Source

· Cylinders

· Directional control valves

· Switches

Activity #7

· Handout for Activity #7 (includes rubric)-1 per student

· Engineering notebook or documentation sheets- 1 per student

· Pen/pencil- 1 per student

· Computer for research and PowerPoint- 1 per 4 students

· CTX projector-1 per class

· Surface work pad/surface and table surface-1 per student

· Camera that records video and still photographs- 1 per 4 students

· Laser pointer (optional)- 1 to share for presentations

Activity # 8

· Handout for Activity #8 (includes rubric)-1 per student

· Engineering notebook or documentation sheets-1 per student

· Pen/pencil-1 per student

· Computer for research – 1 per 4 students

· Printer-1 per classroom

· Printer paper

· Binder or portfolio cover-1 per presentation

· Binding machine  with combs (optional)

· Camera that takes still photographs-1 per 4 students

· Flash drive-1 per presentation

	Safety
	General Safety Precautions should be taken in any lab/classroom when students are working with sharp objects, cutting implements and hand tools.  These rules should be addressed with the class prior to the beginning of the project or at the beginning of the school year.  The SDS should be clearly labeled and reviewed with students so they are able to read and interpret the information.  If a new chemical or material is introduced to the lab/classroom environment during the project, a new SDS sheet should be reviewed with the class and added to the notebook.  If electricity, compressed air, or lasers are used for the construction of the mock-up assembly process, the safety procedures should be taught or reviewed prior to the project.  Signage used as reminders in the lab relating to the basic rules is advised.

	Student Prior Knowledge
	It is not necessary for students to have prior knowledge in the following areas but knowledge about any of these topics should result a more sophisticated project. These activities are designed to be part of a capstone project involving information/topics learned previously in the course/lab.  Students are familiar with the 7-Step Design Process, injection molding operations, CNC mill programming, automated material handling, AC/DC electrical systems, electrical measurement, logic control, computer control technology (PLC’s), hydraulic power, pneumatic power, basic and precision measurement and technical description and instruction writing. Lessons involving the Arduino and a lower class laser and light will also be taught prior to the construction of the mock-up.  Creativity, teamwork and problem solving skills are also beneficial when completing this assignment.  

	Teacher Preparations
	Activities #1 & 2

The teacher should plan 3 periods of 90 minutes for these activities.  

The teacher may have each student bring an object from home to disassemble or if he/she prefers the students may work in teams. Toys or familiar objects will work well.

Provide students with safety glasses, a caliper, a metric rule, small flathead and Phillips screwdrivers and needle nose pliers. 

Students should be provided formatted paper for documentation and sketching or have a planned engineering notebook.  This is dependent upon the teacher’s preference.

The students should each reverse engineer a product and determine an improvement. Next students should be divided in teams as the teacher deems necessary according to the class’s size and abilities. Each team should select the product they wish to plan to prepare for the improvement and the processes involved in manufacturing the product.

Provide each student an Activity 1 & 2 worksheet and rubric found below.

See the prepared PowerPoint with pictures for an example of these activities found below.
Activities # 3 & 4

The teacher should plan for 3 periods of 90 minutes for these activities.

The students in teams with a project manager should determine the steps required to recreate the product (reassemble) and include at least one planned improvement. 

Once the steps are determined, the team should research and select the manufacturing processes needed for assembly. Students should use a systematic design process when finding a solution to the presented problem of assembly and productivity. (I use the 7-STEP Design Process and middle school uses the DEAL Problem Solver.) All steps and ideas should be documented in the students’ engineering journal or the teacher’s preferred format.

Provide each student an Activity 3 & 4 worksheet and rubric found below.

Activities #5 & 6

The teacher should plan for a minimum of 5 periods of 90 minutes for these activities.  The time may need to be adjusted depending upon the complexity of the project and the abilities of the students. 

The students should be provided the list of necessary tools and safety guidelines for their use.  The mock-up of the assembly process will be designed and constructed according to the established constraints.  The documentation of these activities is key to preparing for activities 7 & 8. 

Provide each student an Activity 5 & 6 worksheet and rubric found below.

Activity #7

The teacher should plan for a minimum of 4 periods of 90 minutes for this activity.  The professional presentation prepared for and presented to invited guests from the community and other stakeholders in the school to inform the community about the designed and modeled assembly process. The teacher should invite visitors letting them know what is involved the project and presentation.  Parents, administration in the county, city, community colleges and local universities along with business partners should be included.   The presentation will include a video of the assembly process mock-up to make the project clear to observers.  A bill of materials relating to each part of the team’s assembly processes and a bifold/trifold relating information about the project, team members and how the design process was followed will also be prepared in this activity. One of the 90 minute periods should be reserved for the professional presentation(s). 

Provide each student and Activity 7 worksheet and rubric found below.

Activity #8

The teacher should plan for a minimum of 3 periods of 90 minutes for this activity.  A technical manual will be created for the customer of the mock manufacturing process.  It will include safety, operation steps and the processes used in the assembly operation steps.  The minimum requirements include the cover page and the parts listed in the sample template.  A digital and bound copy of the manual will be submitted. Samples of technical manuals and instructions should be collected for students to examine and use for reference.

Provide each student an Activity 8 worksheet and rubric found below.

	Activities
	There are 8 activities that can be taught as separate lessons or in any combination that meet the requirements of the teacher’s time requirements and curriculum. The class periods are 90 minutes each; teachers with different class periods should plan accordingly.  When instructing my 3rd level seniors, each of these activities will be completed at appropriate times during the semester so they may make a team presentation to a panel of engineers, parents and community members of their project. My students have determined to make evenly proportioned teams of 8 students each with one Project Manager.  They have made a modification of the project manager making a selection of an assistant since they are working with larger teams. The information and rubrics (included in this lesson plan) regarding these activities are provided to each student for review and discussion.  They are grouped as they will be presented during my class but can be separated as desired.  My 1st year students (10th graders) completed Activity #2 with success. The lessons have a “real world” scenario to provide a background for students to understand the “why” of the project along with definitions relating to the lesson. There is also a section for vocabulary development. When studying a new topic, students often are exposed to new terms when doing research.  There is a requirement in the lessons that has students list these terms for reference when completing other portions of the greater project. In order expose students to the many careers related to the production of a product, there is a component that requires the research of the skills and qualifications necessary for those careers. Each lesson has a group and/or individual component so each student will have ownership of the project. These activities are done in SI (metric), they may be translated to US Customary depending upon the teacher’s preference.  I have found students need more practice in metric, so the lessons are intentionally planned to engage them in the use of metric measurement tools. During the semester, I begin the daily class with video clips of manufacturing processes. These are linked to the Edmodo group so they may be referred to during class or at home along with prepared PowerPoints.  “How It’s Made” from the Science Channel are excellent examples of the video clips. I have put some examples of pictures and PowerPoints at the end of the activity handouts. The students are introduced to the overall project prior to beginning the activities. This is done during the first 2 days of the introduction to class when the syllabus is reviewed.
Activity #1 Day 1(classes are 90 minutes each) Select an object to reverse engineer by systematic documentation, sketching and drawing using metric measurement. Students bring in an object from home that can be disassembled (destroyed).  The teacher can also provide items from discount stores or donated objects if desired. This can be done as a small team activity or an individual activity depending upon the time and capability of students. Students will need some form of documentation format (An example of an engineering notebook entry is provided after the activity sheets). The students have the PowerPoints that include the work samples available to them on Edmodo along with the tools needed for disassembly during the 3 day process. 

Activity #1 Day 2 is a continuation of Day 1.  Students should be reminded to document ponderings of how items may be assembled, make lists of terms that relate to the product, and sketch each step of the disassembly process. 
Activity #1 and Activity #2 Day 3 is a continuation of Days 1 and 2 and should include the research of the careers and the discussion of which members each team should consist of who the selected project manager should be. These teams and project managers may be student or teacher selected. 
Activity #3 Day 1 and Day 2-Each team will determine the size, shape and order of the assembly processes to recreate the object (product) and include one improvement using the 7-Step Design Process. The team will need to examine the notes regarding the project from Activity #1.  The size of the workspace foot print is provided in the scenario for these activities.  The team will design an assembly line (stations) process for reassembly of the selected product to include an improvement. Research will need to be done to complete the design in detail.  Engineering students have drafting skills or experience in Solid Works.  A student without these skills can sketch by hand to scale or create an actual scale shadow layout from newspaper or bulletin board paper. The students should have access to the internet and manufacturing catalogs to assist in the design process.
Activity #4 Day 1is a continuation of Days 1 and 2 from Activity#3 to include a production problem that has the team determine the cost of the product.  Manufacturing processes that will be used for each step in assembly are researched and finalized along with the type of equipment needed to finish the process. The problems of time and expenditure will be provided at this time for solution. The scenario production problem incorporates the key words for these activities. Activity #4 can be separated from Activity #3 to determine production times. The numbers can be changed to create multiple problems.
Activity #5 Day 1 through Day 4 A mock-up of the assembly process will be designed and assembled.  It may be dynamic (include some movement) using parts or supplies found in the lab/classroom. This is a total build event.  The students will have the materials and parts they choose to make dynamic available according to the team’s plans. This time may change according to complexity of the project and the students construction skills.
Activity #6 Day 1 Documentation of the assembly process using video, still photography and sketches will be completed.  Activity #6 can be done during or after Activity #5.  The video of the process should be done in the set time with a walk through. The students should do a timed presentation of the assembly process using the information from Activity #4. This activity will be a key part in for the team’s presentation in Activity #7 and will clearly demonstrate the process to the reviewing team members. 
Activity #7 Day 1 through Day 4 A professional presentation for each team project will be prepared (including the video from Activity#6) and presented to invited guests from the community and school family. This presentation should relate to the visitors the steps involved in creating the mock-up assembly process.  The team will also be responsible for creating a bill of materials and a pamphlet for the assembled product.  The presentation is not a sales “pitch”; it is to share information about the design and assembly processes only. The invitations should have been sent by the teacher approximately 3 week prior to the presentations.  Day 4 should be the presentation day.  
Activity #8 Day1 through Day 3 A technical manual that includes the operation steps, safety and processes of the assembly project will be created and bound. There is a sample Cover Page and Table of Contents for teams to use.  Students should collect manuals and locate appropriate samples on the internet.  A copy of an appropriate sample can be linked to Edmodo for student use.  Once completed, manuals can be uploaded to Edmodo and/or printed and bound. 

	Assessment
	Rubrics will be used for assessing the activities.  See the rubrics that accompany the worksheets for the specific activities.
Activities #1 & 2 are related and have a common rubric attached to the worksheet which contains the scenario and instruction.

Activities #3 & 4 are related and have a common rubric attached to the worksheet which contains the scenario and instruction.

Activities #5 & 6 are related and have a common rubric attached to the worksheet which contains the scenario and instruction.

Activity #7 has a common rubric attached to the worksheet which contains the scenario and instruction.

Activity #8 has a common rubric attached to the worksheet which contains the scenario and instruction.

*Multiple choice and matching quizzes can be created on EDMODO or pencil/paper quizzes can be created using the vocabulary terms in total or for each activity to reinforce the knowledge of terms.

	Critical Vocabulary
	*Activities #1 & 2 

Project Manager-is a person that is responsible for leading team members from a project’s beginning to its completion. The project manager is often responsible for setting the project’s goals and requirements.   

Manufacture-the process of making wares by hand or by machinery especially when carried on systematically with division of labor using mechanical power and machinery.

Patent-a writing securing to an inventor for a term of years the exclusive right to make, use or sell and invention.

Major Parts-parts of a product necessary for the operation of the product. These parts cannot be easily purchased or substituted.

 Minor Parts- parts of a product that can be purchased and interchanged. Examples would be screws, nuts and cotter pins.
Subassembly- an assembled unit designed to be incorporated with other units in a finished product.

Reverse Engineering-the disassembling of a product and analyzing its components in an orderly manner.  

*Activities # 3 & 4

Assembly Line (Process)-an assembly line is a manufacturing process which parts are added to the product in an organized manner. The parts are usually interchangeable.

Advanced Manufacturing-the use of the most innovative processes, material and techniques used for assembly of a product. This form of manufacturing is usually not labor intensive.

Shift-a scheduled period of work or duty.

Cost Per Unit-the amount of money a company spends to create one unit of a product.

Hawthorne Effect-the stimulation to output or accomplishment that results from the mere fact of being under observation producing and increase in output or accomplishment.

Productivity-is an average measure of the efficiency of production. It is the ratio of outputs to inputs.

Man Hour-the amount of work performed by the average worker during one hour to determine labor costs.

Manufacturing Floor Foot Print-the area of a manufacturing plant floor that is occupied by equipment, aisles, storage, etc. and is cordoned off for that use by paint or tape.

Smart Object-an object that can describe its own interactions according to possibilities (related to artificial intelligence.)  

HMI (Human Machine Interface)-the part of a machine that allows the human interaction.  Examples of these parts are membrane switches, rubber keypads, touch screens and biometric scanners.

Alternative Design-when more than one design is prepared in the process of planning and the final design may converge or diverge from the alternatives.

Manufacturing Processes-are the steps that transform raw materials into final products following specified designs.  

*Activities #5 & 6

Dynamic Model-a model constructed with some moving parts to simulate the action of a product.

Mock-up-a model of a machine or structure that provides educational information in a visual or spatial manner.

SWE (Simulated Work Environment)-an environment created to imitate a real world work situation.

Mule-this can be a development mule or test mule that resembles the actual product having some of the components is used for testing. It is heavily used in the automotive industry.

Armature- is the skeletal framework that supports the visible and external portion of the model.

*Activity # 8

Technical Manual-a document prepared and published by a company to include parts, installation, operation, use, training and support and some repair of equipment. 

Power- On/Off-a method of supplying electrical power to a device or stopping the supply of electrical power to the same device.

Temporary Stop-a method of stopping a line for repairs or maintenance without completely shutting it down.

Warm Start-a warm star t allows safety and other values and parameters entered to be retained and does not take as much time as a cold start.
Manual Mode-a method or condition of doing a task manually.  In the case of production, a task is performed when the operator (human) causes the actuation.

Automatic Mode-a method or condition of doing a task automatically. In the case of production, a task is performed when the actuation is begun by a program or automatic switches.

Lean manufacturing-or lean production, often simply "lean", is a systemic method for the elimination of waste ("Muda") within a manufacturing process. Lean also takes into account waste created through overburden ("Muri") and waste created through unevenness in work loads ("Mura").
Safety Light Curtains-protects a person from injury and machines from damage by setting up a guard using light emitters and receivers.

	Community Engagement
	*Integrated Systems Technology Academy of Engineering Advisory Board members, business leaders, parents of students, school administrators, teachers and other academy students (if time allows) will be invited to view the presentations and interact with the teams during assessment. 

*Students will take a field trip on Manufacturing Day.  It is hosted by different entities around the state by North Carolina State University.

*The instructors at the local technical schools are invited to visit during the project process / or the presentation.

	Extension Activities
	When preparing a product for production many factors such as ergonomics, quality control, time and motion, and plant, process and product layout tools are an integral part of the process. 

*Management often observes the mechanics of machine operation and uses tools such as operations sheets, flow process charts, operation process charts, process layouts and product layouts. Each of these tools and techniques can be researched, discussed, utilized either separately or as a supplement to this capstone project.

**An example would be to have students select a simple task (brushing teeth), use the tools that assist in the study of motion. Understanding how tasks are broken into small parts and studying how to increase the speed of the task and expend less energy are all necessary to the study of time and motion.  Research on the Hawthorne Study and other research projects based on production management would also be an excellent supplement.  

*Quality control (assurance) is critical to manufacturing technology and production either in precision measurement to create a product or to maintain the tolerances or parameters of a finished product. The math and statistics involved in this field of study can be simulated or done with actual samples, discussed and researched separately or as a supplement to this capstone project.

**Learning to measure parts with precision measurement tools such as the digital caliper and checking pieces for tolerance levels or finding statistical mean, median and mode will create an understanding of basic quality control and reinforce skills learned in math classes.

*Each process or piece of equipment selected for use in Activities #1- #6 is based on scientific principle.  The science of each process can be researched, used in models, reported on individually or taught as a unit. 

**An example of this would be the use of a light curtain as a safety measure.  Light curtains are a low power laser that send and receive acting as a cutoff switch to protect the operator in a work area.  These are a newer technology and quite common.  A study of laser and light would enhance the larger project and allow for a more realistic presentation of Activity #6.

	Modifications
	Activities #1 & 2 –The scenario can change to meet the needs of the class.  The teacher can use Activity #1 as both a group and individual project.  The item that is reverse engineered can be provided by the teacher or brought in by students.  In the case of the example provided in the PowerPoint, the instructor chose a very feminine product that demonstrated the similarities it has to an automotive part discussed in class.  This was done to provide gender equity in the activity.  The teacher may also used Activity #2 to build team working and leadership skills during any project.  The project manager component can be elected, selected or volunteered.  

Activities # 3 & 4-These activities are more manufacturing intense and include some understanding of production and management.  There is a math component.  A teacher may want to omit the math portion and concentrate only on the assembly and production processes if this does not meet any of the requirements of the curriculum.  The planning of the reassembly of a product can be of the entire product or one or two steps in the production or the addition of the improvement depending on the capabilities of the students and the curriculum.  

Activities #5 & 6-When making the mock-up it can be to a smaller scale depending on the size of the classroom.  A static model or floor plan made of paper will be a good substitution if materials and space are unavailable.  The documentation can be done with any resources available.  If cell phones are allowed in the classroom, they may be used to produce video or pictorial documentation.  This may be a large class project or small group project depending on the time and capabilities of the students.

Activity #7-The professional presentation can be done in the classroom/lab, auditorium or another venue such as a company or community college.  The students can form groups that send invitations, thank you notes and make arrangements for the project presentation.  It can be as formal or informal as needed in the program.  The bill of materials or brochure can be used, simplified or omitted as needed for the class curriculum.

Activity # 8-Technical writing is a large portion of product design and communication.  Many of the most recent manuals are digitally produced and shared on the internet or websites.  If a method of binding is unavailable, it can be left out.  Students can share this assignment or complete it in separate components and then check each other’s work. Using a technical writer as one of the careers in this activity will broaden the career selection for students.  There rarely is an opportunity for students to produce technical writing except in STEM classes.  This is an opportunity for practice relating to a project for which the student or class is a stakeholder.
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ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO!

STUDENT MATERIALS NEEDED FOR ACTIVITIES #1 & 2

· HANDOUT FOR ACTIVITIES #1 &2 (INCLUDES RUBRIC)-1 PER STUDENT
· ENGINEERING NOTEBOOK OR DOCUMENTATION SHEETS-1 PER STUDENT

· PEN/PENCIL-1 PER STUDENT

· METHOD FOR SELECTING TEAMS

· COMPUTER FOR RESEARCH- 1PER 4 STUDENTS

· METRIC RULE- 1 PER STUDENT

· HAND TOOLS 

1 SET OF SMALL SCREWDRIVERS PHILLIPS AND FLAT HEAD-1 PER 4 STUDENTS

SMALL MALLET-1 PER 10 STUDENTS

SMALL NEEDLE NOSE PLIERS-1 PER 4 STUDENTS

WIRE CUTTERS-1 PER 10 STUDENTS

· SAFETY GLASSES-1 PAIR PER STUDENT

· SURFACE WORK PAD/SURFACE AND TABLE SURFACE-1 PER STUDENT AND TEAM

TEACHER MATERIALS FOR ACTIVITIES #1 & 2

· SAMPLE DOCUMENTATION IS PROVIDED IN A POWERPOINT AT THE END OF THIS LESSON

· A RUBRIC IS ATTACHED TO THE WORKSHEET SO THAT STUDENTS WILL KNOW THE EXPECTATIONS OF THE PROJECT AND THE TEACHER WILL HAVE A METHOD FOR GRADING.

· COMPUTERS SO THE OCCUPATIONAL OUTLOOK HANDBOOK CAN BE ACCESSED VIA THE INTERNET.  SOME SCHOOLS MAY HAVE PHYSICAL COPIES IN GUIDANCE OR THE MEDIA CENTER.

· SUCCESSFUL TECHNICAL WRITING : A PRACTICAL APPROACH WILL PROVIDE MORE INFORMATION RELATING TO MAJOR AND MINOR PARTS.

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO! (STUDENT WORKSHEETS AND RUBRIC)
ACTIVITY #1- REVERSE ENGINEER A PRODUCT-YOU WILL DISASSEMBLE YOUR PRODUCT (OBJECT) ONE STEP AT A TIME.  AS YOU REMOVE EACH PART YOU WILL SKETCH, DOCUMENT AND LABLE THE PROCESS.
ACTIVITY #2- FORM PROJECT TEAMS AND SELECT A PROJECT MANAGER

SCENARIO-YOU ARE EMPLOYEES IN THE PLANNING DEPARTMENT OF A DIVISION OF GOLD COMPANY.  GOLD COMPANY HAS BEEN PURCHASED BY PURPLE CORPORATION IN ORDER TO ACQUIRE THE RIGHTS TO MANUFACTURE A SPECIFIC PRODUCT.  THE PRODUCT IS (A)_________.  YOUR TEAM (SELECT A PROJECT MANAGER) HAS BEEN TASKED TO INCLUDE AN IMPROVEMENT TO THE PRODUCT.  IN ORDER TO ADD THE IMPROVEMENT, YOUR TEAM MUST FIRST UNDERSTAND HOW THE PRODUCT IS PUT TOGETHER. YOU ARE TO USE A TECHNIQUE CALLED “REVERSE ENGINEERING.”  BE SURE TO DOCUMENT EACH STEP OF THE REVERSE ENGINEERING PROCESS AND DETERMINE WHAT THE IMPROVEMENT WOULD BE AND WHERE IT WOULD FIT IN THE STEPS OF ASSEMBLY.

DEFINE THESE TERMS: PROJECT MANAGER, MANUFACTURE, PATENT, MAJOR PARTS, MINOR PARTS, SUBASSEMBLY AND REVERSE ENGINEERING

LIST AND DEFINE ANY TERMS THAT RELATE TO THIS PROJECT ALONG WITH THE PROCESSES YOU DETERMINED WERE NECESSARY TO PRODUCE YOUR SELECTED PRODUCT.  YOU WILL USE THEM WHEN PREPARING A GENERAL DESCRIPTION AND DETERMINING IF A PART IS A MAJOR PART, MINOR PARTS OR SUBASSEMBY.

LIST AND DESCRIBE 2 CAREERS THAT ARE CONNECTED WITH THE MANUACTURING OF YOUR PRODUCT USING THE OCCUPATIONAL OUTLOOK HAND BOOK (OOH). BE SURE TO INCLUDE A MINIMUM OF 2 SKILLS/QUALIFICATIONS/ NEEDED FOR EACH CAREER ALONG WITH THE STARTING SALARY

THE FOLLOWING ITEMS WILL BE DOCUMENTED IN THE ENGINEERING JOURNAL USING THE RULES OF DOCUMENTATION.

•
EACH TEAM MEMBER WILL DEFINE ASSIGNED WORDS.

•
EACH TEAM MEMBER WILL LIST AND DEFINE ANY TERMS THAT RELATE TO THE SELECTED PRODUCT AND THIS PROJECT.

•
EACH TEAM MEMBER WILL DOCUMENT AND SKETCH THE DISASSEMBLING OF HIS OR HER PRODUCT.

•
EACH TEAM MEMBER WILL DESCRIBE 2 CAREERS THAT COULD BE CONNECTED WITH THIS ACTIVITY AND 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER ALONG WITH THE BEGINNING SALARY. 

•
EACH TEAM WILL DOCUMENT AND SKETCH AN IMPROVEMENT TO THE PRODUCT INDICATING WHERE IT WILL BE IN REFERENCE TO THE INITIAL PRODUCT.

•
EACH TEAM MEMBER WILL DESCRIBE 2 CAREERS THAT COULD BE CONNECTED WITH THE PRODUCTION OF THE PRODUCT AND 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER USING THE OCCUPATIONAL OUTLOOK HANDBOOK (OOH). 

•
EACH TEAM WILL SUBMIT A GENERAL DESCRIPTION AND A DETAILED DISCRIPTION OF THE MAJOR PARTS (MINOR PARTS ALSO) OF THE PRODUCT USING THE PROVIDED TEMPLATES.  
USE THE RUBRIC BELOW WHEN COMPLETING ACTIVITIES 1&2.
	INDIVIDUAL GRADE
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DEFINE TERMS THAT ARE PROVIDED
	TERMS ARE WRITTEN BUT NOT DEFINED
	TERMS ARE WRITTEN AND POORLY DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED WITH AN EXAMPLE FOR CLARITY

	REVERSE ENGINEERING (DISSECTION) OF PRODUCT SKETCHES

(LABELS INCLUDE METRIC DIMENSIONING)
	SKETCHES ARE POORLY DONE AND NOT LABELED
	SKETCHES ARE ACCURATE AND COMPLETE BUT NOT LABELED
	SKETCHES ARE ACCURATE, COMPLETE AND LABELED
	SKETECHES ARE ACCURATE, COMPLETE, VERY DETAILED, LABELED AND DIMENSIONED

	REVERSE ENGINEERING (DISSECTION) OF PRODUCT WRITTEN DOCUMENTATION
	WORK IS POORLY WRITTEN AND LACKS ORGANIZATION
	WORK IS POORLY WRITTEN AND HAS SOME ORGANIZATION
	WORK IS ORGANIZED AND HAS SEVERAL ERRORS
	WORK IS WELL DONE, ORGANIZED AND MAY HAVE LESS THAN 3 ERRORS

	IMPROVEMENT ADDED TO THE ORIGINAL PROJECT
	IMPROVEMENT IS SKETCHED
	IMPROVEMENT IS SKETCHED AND DOCUMENTED 
	IMPROVEMENT IS SKETCHED OR DOCUMENTED INDICATING  WHERE IT WILL BE IN REFERENCE TO THE INITIAL PRODUCT 
	IMPROVEMENT IS SKETCHED AND  DOCUMENTED INDICATING WHERE IT WILL BE IN REFRENCE TO THE INITIAL PRODUCT

	2 CAREERS WITH SKILLS/QUALIFICA-TIONS
	A CAREER IS DESCRIBED
	2 CAREERS ARE DESCRIBED
	2 CAREERS ARE DESCRIBED WITH 1 SET OF SKILLS/QUALIFICA-TIONS
	2 CAREERS ARE DESCRIBED WITH 2 SETS OF SKILLS/QUALIFICATIONS


	______________POINTS/
	_______________


	TOTAL
	POINTS =


	_____________GRADE

	TEAM GRADE 
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	GENERAL DESCRIPTION INCLUDING DRAWING 

(WITH OUT IMPROVEMENT)
	DESCRIPTION AND SKETCH ARE POOR
	DESCRIPTION IS GOOD AND THE SKETCH IS POOR


	DESCRIPTION IS GOOD AND THE SKETCH IS GOOD
	DESCRIPTION IS EXCELLENT AND THE DRAWING IS GOOD OR EXCELLENT

	DETAILED DESCRIPTION OF MAJOR PARTS
	MAJOR PARTS ARE DETER-MINED BUT OTHER PARTS ARE NOT



	ALL MAJOR PARTS, 50% OF THE MINOR PARTS AND SUB-ASSEMBLIES ARE DETERMINED CORRECTLY
	ALL MAJOR PARTS, 75% OF THE MINOR PARTS AND SUBASSEMBLIES ARE DETERMINED CORRECTLY
	ALL MAJOR PARTS, MINOR PARTS,  AND SUBASSEMBLIES ARE IDENTIFIED CORRECTLY

	______________POINTS/
	_______________
	TOTAL
	POINTS =
	_____________GRADE


NOTES:

	2.0 GENERAL DESCRIPTION OF THE_____________________________________
	TEAM:

___________________________________________


	DISCRIPTION:

	

	

	

	

	

	

	

	

	

	

	


SKETCH WITH METRIC DIMENSIONS:

	3.0 DETAILED DESCRIPTION OF THE MAJOR PARTS OF A ____________________________________
	 TEAM:

_________________________________________


ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO!

STUDENT MATERIALS NEEDED FOR ACTIVITIES #3 & 4

· HANDOUT FOR ACTIVITY #3 & 4 (INCLUDES RUBRIC)-1 PER STUDENT

· ENGINEERING NOTEBOOK OR DOCUMENTATION SHEETS-1 PER STUDENT

· PEN/PENCIL-1 PER STUDENT

· COMPUTER FOR RESEARCH-1 PER 4 STUDENTS

· METRIC RULE-1 PER STUDENT

· SURFACE WORK PAD/SURFACE AND TABLE SURFACE-1 PER STUDENT AND TEAM
· CALCULATOR-1 PER 4 STUDENTS

TEACHER MATERIALS FOR ACTIVITIES #3 & 4
· A RUBRIC IS ATTACHED TO THE WORKSHEET SO THAT STUDENTS WILL KNOW THE EXPECTATIONS OF THE PROJECT AND THE TEACHER WILL HAVE A METHOD FOR GRADING.

· COMPUTERS SO THE OCCUPATIONAL OUTLOOK HANDBOOK CAN BE ACCESSED VIA THE INTERNET.  SOME SCHOOLS MAY HAVE PHYSICAL COPIES IN GUIDANCE OR THE MEDIA CENTER. 

· COMPUTERS AND CATALOGS SO STUDENTS CAN RESEARCH MANUFACTURING ASSEMBLY PROCESSES. 

· COMPUTERS SO A DESIGN PROCESS CAN BE RESEARCHED.  MY CURRICULUM USES THE 7-STEP DESIGN PROCESS BUT THERE ARE ALSO MORE SIMPLIFIED ONES SUCH AS A 6-STEP DESIGN PROCESS AND THE DEAL PROBLEM SOLVER USED BY MIDDLE SCHOOL PROGRAMS. 

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO! (STUDENT WORKSHEETS AND RUBRIC)

ACTIVITY #3- RECONSTRUCT THE PRODUCT AND INCLUDE ONE IMPROVEMENT USING A DESIGN PROCESS.  

ACTIVITY #4-RESEARCH AND DETERMINE EACH STEP IN THE ASSEMBLY OF YOUR PRODUCT AND THE EQUIPMENT NEEDED TO COMPLETE THE PROCESS.

SCENARIO-YOU ARE A TEAM 0F EMPLOYEES IN THE PROJECT/PLANNING DEPARTMENT OF PURPLE COMPANY.  THE PRODUCT YOU ARE ASSEMBLING IS A(N)___________.  YOUR TEAM HAS BEEN TASKED TO INCLUDE AN IMPROVEMENT TO THE PRODUCT AND THEN DETERMINE THE SIZE, SHAPE, TYPE AND ORDER OF THE ASSEMBLY PROCESSES TO RECREATE THE PRODUCT (0BJECT). YOUR TEAM MUST FIRST UNDERSTAND HOW THE PRODUCT IS PUT TOGETHER AND THEN USE A DESIGN PROCESS AS YOU DEVELOP A SOLUTION FOR THIS PROBLEM. ONCE YOU DETERMINE HOW THE PRODUCT IS ASSEMBLED, YOU WILL RESEARCH THE PROCESSES AND EQUIPMENT NEEDED TO COMPLETE THE ASSEMBLY PROCESS (LINE/WORKSPACE). THE AVAILABLE FOOT PRINT SPACE IS 5M X 5M. BE SURE TO CREATE A WORK SPACE LAYOUT.  YOU KNOW THE LINE WILL COST AN ESTIMATED $1.5 MILLION DOLLARS. YOU WILL NEED TO PRODUCE 240 PARTS PER MINUTE IN ORDER TO BE COMPETITIVE IN THE MARKET SO THAT THE PRODUCTION WILL NOT GO TO ANOTHER COUNTRY. ADVANCED MANUFACTURING IS NECESSARY TO DO THIS.  HOW MANY PARTS CAN BE ASSEMBLED PER YEAR IF THERE IS 1 SHIFT, 2 SHIFTS, OR 3 SHIFTS? REMEMBER, THE HAWTHORNE STUDY PROVED THAT EMPLOYEES CANNOT WORK 100% ALL OF THE TIME. 85% IS A MORE ACCURATE EFFICIENCY RATE FOR DAILY WORK WHEN A PERSON IS USED IN THE ASSEMBLY PROCESS. PRODUCTIVE TIME AND PRODUCTIVITY RATES ARE VERY IMPORTANT IN THE ASSEMBLY PROCESS ALONG WITH MANHOURS AND EFFICIENCY RATES.  USE $10 PER HOUR FOR A MINIMIALLY TRAINED WORKER AND $18 AN HOUR FOR A MORE EDUCATED/TRAINED WORKER. ESTIMATE THE COST PER PIECE OF PRODUCT USING THIS INFORMATION. DOCUMENT THE STEPS FOR THIS PROBLEM USING THE DESIGN PROCESS (7-STEP DESIGN PROCESS) YOU HAVE USED PREVIOUSLY. 

DEFINE THESE TERMS:  ASSEMBLY PROCESS, ADVANCED MANUFACTURING, SHIFT, COST PER PIECE, HAWTHORNE STUDY, PRODUCTIVITY, MANHOUR, EFFICIENCEY RATE, FOOT PRINT, SMART OBJECTS, HMI, ALTERNATIVE DESIGN AND MANUFACTURING PROCESS.

 LIST ANY TERMS THAT RELATE TO THIS PROJECT ALONG WITH THE PROCESSES YOUR TEAM DETERMINED WERE NECESSARY TO PRODUCE YOUR SELECTED PRODUCT.  YOU WILL USE THEM WHEN YOU DEVELOP YOUR ASSEMBLY PROCESS.

LIST AND DESCRIBE 2 CAREERS THAT ARE CONNECTED WITH ACTIVITIES 3 & 4 USING THE OCCUPATIONAL OUTLOOK HANDBOOK AND NOT USED IN ACTIVITIES 1 & 2. BE SURE TO INCLUDE A MINIMUM OF 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER. 

THE FOLLOWING ITEMS WILL BE DOCUMENTED IN THE ENGINEERING JOURNAL USING THE RULES OF DOCUMENTATION.

•
EACH TEAM MEMBER WILL DEFINE ASSIGNED WORDS.

•
EACH TEAM MEMBER WILL LIST ANY TERMS THAT RELATE TO THE SELECTED PRODUCT AND THIS ACTIVITY.

•
EACH TEAM MEMBER WILL DOCUMENT AND SKETCH THE TEAM’S ASSEMBLY PROCESSS WITH LABELS AND A WORKSPACE LAYOUT. 

•
EACH TEAM MEMBER WILL COMPLETE THE CALCULATIONS RELATING TO THE ASSEMBLY PROCESS.

•
EACH TEAM MEMBER WILL DESCRIBE 2 CAREERS THAT COULD BE CONNECTED WITH ACTIVITIES 3 & 4 AND 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER.

USE THE RUBRIC BELOW WHEN COMPLETING ACTIVITIES 3 & 4.
	INDIVIDUAL GRADE
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DEFINE TERMS THAT ARE PROVIDED
	TERMS ARE WRITTEN BUT NOT DEFINED
	TERMS ARE WRITTEN AND POORLY DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED WITH AN EXAMPLE FOR CLARITY

	LISTED TERMS
	1-5 TERMS ARE LISTED
	6-10 TERMS ARE LISTED
	11-15 TERMS ARE LISTED 
	16-20+ TERMS ARE LISTED 

	SKETCHES OF THE TEAM’S ASSEMBLY PROCESS AND LAYOUT (LABELS INCLUDE METRIC DIMENSIONING)
	SKETCHES AND LAYOUT ARE POORLY DONE AND NOT LABELED
	SKETCHES AND LAYOUT ARE ACCURATE AND COMPLETE BUT NOT LABELED
	SKETCHES AND LAYOUT ARE ACCURATE, COMPLETE AND LABELED
	SKETCHES AND LAYOUT ARE ACCURATE, COMPLETE, VERY DETAILED AND LABELED 

	WRITTEN DOCUMENTATION OF THE TEAM’S ASSEMBLY PROCESS
	WORK IS POORLY WRITTEN AND LACKS ORGANIZATION
	WORK IS POORLY WRITTEN AND HAS SOME ORGANIZATION
	WORK IS ORGANIZED AND HAS SEVERAL ERRORS
	WORK IS WELL DONE, ORGANIZED AND MAY HAVE LESS THAN 3 ERRORS

	DETERMINED COST ESTIMATES, EFFICIENCY, PRODUCTIVITY RATES, AND COST OF THE PRODUCT PER PIECE WITH 1, 2 OR 3 SHIFTS
	DETERMINED COST ESTIMATES, EFFICIENCY, PRODUCTIVITY RATES, AND COST OF THE PRODUCT PER PIECE WITH LESS THAN 3 SHIFTS AND MATH WORK IS NOT CLEARLY SHOWN.
	DETERMINED COST ESTIMATES, EFFICIENCY, PRODUCTIVITY RATES, AND COST OF THE PRODUCT PER PIECE WITH 1, 2 OR 3 SHIFTS AND MATH WORK IS NOT CLEARLY SHOWN
	DETERMINED COST ESTIMATES, EFFICIENCY, PRODUCTIVITY RATES, AND COST OF THE PRODUCT PER PIECE WITH LESS THAN 3 SHIFTS AND ALL MATH WORK CLEARLY SHOWN
	DETERMINED COST ESTIMATES, EFFICIENCY, PRODUCTIVITY RATES, AND COST OF THE PRODUCT PER PIECE WITH 1, 2 OR 3 SHIFTS AND ALL MATH WORK CLEARLY SHOWN

	2 CAREERS WITH SKILLS/QUALIFICA-TIONS
	A CAREER IS DESCRIBED
	2 CAREERS ARE DESCRIBED
	2 CAREERS ARE DESCRIBED WITH 1 SET OF SKILLS/QUALIFICAT-IONS
	2 CAREERS ARE DESCRIBED WITH 2 SETS OF SKILLS/QUALIFICATIONS

	_________POINTS/
	____________
	TOTAL
	POINTS =
	__________GRADE


ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO!

STUDENT MATERIALS NEEDED FOR ACTIVITIES #5 & 6 
· HANDOUT FOR ACTIVITY #5 & 6 (INCLUDES RUBRIC)-1 PER STUDENT

· ENGINEERING NOTEBOOK OR DOCUMENTATION SHEETS-1 PER STUDENT

· PEN/PENCIL-1 PER STUDENT

· COMPUTER FOR RESEARCH-1 PER 4 STUDENTS

· METRIC RULE-1 PER STUDENT

· SURFACE WORK PAD/SURFACE AND TABLE SURFACE-1 PER STUDENT

· CALCULATOR- 1 PER 4 STUDENTS

· CAMERA THAT RECORDS VIDEO AND STILL PHOTOGRAPHS- 1 PER 4 STUDENTS

· CARDBOARD

· SCISSORS -1PAIR PER 2 STUDENTS

· ELMER’S GLUE-1 BOTTLE PER 2 STUDENTS

· MASKING TAPE/DUCT TAPE/PACKING TAPE-1 ROLL OF EACH PER 4 STUDENTS

· RECYCLED ITEMS-TUBES, CONTAINERS, EGG CARTONS, ETC.

· STRAWS- 1 PACKAGE OF 100 PER CLASS

· STRING- 1 ROLL PER CLASS

· LARGE PAPER FOR TEAM PLANNING

· DESIGNATED FLOOR SPACE

· IMAGINATION

ITEMS BELOW ARE OPTIONAL. TAYLOR THEM TO YOUR STUDENTS CAPABILITIES AND YOUR PROGRAM’S RESOURCES. THE INTENTION IS TO MAKE THE PROCESS AS REALISTIC AS POSSIBLE. I LET THE STUDENTS’ IMAGINATION AND CRITICAL/CREATIVE THINKING SKILLS REALLY GO TO WORK HERE. RECYCLED MATERIALS ARE VERY USEFUL.
· HOT GLUE

· HOT GLUE GUN-1 PER 4 STUDENTS

· FOAM TRAYS

· FOAM CORE BOARD

· LED’S

· ARDUINOS

· X-ACTO KNIVES

· STUDENT LASER KIT

· BUZZERS

· PLANNING WHITE BOARDS

· DRY ERASE MARKERS

· 24V DC SOURCE

· PNEUMATIC SOURCE

· CYLINDERS

· DIRECTIONAL CONTROL VALVES

· SWITCHES

TEACHER MATERIALS FOR ACTIVITIES #5 & 6
· A RUBRIC IS ATTACHED TO THE WORKSHEET SO THAT STUDENTS WILL KNOW THE EXPECTATIONS OF THE PROJECT AND THE TEACHER WILL HAVE A METHOD FOR GRADING.

· COMPUTERS SO THE OCCUPATIONAL OUTLOOK HANDBOOK CAN BE ACCESSED VIA THE INTERNET.  SOME SCHOOLS MAY HAVE PHYSICAL COPIES IN GUIDANCE OR THE MEDIA CENTER. 

· COMPUTERS AND CATALOGS SO STUDENTS CAN RESEARCH MANUFACTURING ASSEMBLY PROCESSES. 

· THERE ARE PICTURES OF AN ACTUAL ASSEMBLY STATION WITH AN ASSIST (PNEUMATIC) USED TO DRIVE SCREWS AND A MOCK-UP OF ONE THAT IS VERY SIMILAR BUT HAS BEEN ALTERED TO DRIVE SCREWS INTO  THE SHOES (THE PRODUCT SAMPLE.) IT HAS AN INDEXING DIAL TO HOLD THE SHOES IN PLACE DURING THE ASSEMBLY PROCESS.

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO! (STUDENT WORKSHEETS AND RUBRIC)
ACTIVITY #5-THE TEAM WILL DESIGN AND BUILD A MOCK-UP OF THE ASSEMBLY PROCESS. THIS MOCK-UP WILL BE AS REALISTIC AS POSSIBLE AND MAY INCLUDE SOME MOVEMENT MAKING IT DYNAMIC.

ACTIVITY #6- THE ASSEMBLY PROCESS SHOULD BE DOCUMENTED USING VIDEO, STILL PHOTOGRAPHS AND SKETCHES; THE VIDEO SHOULD DOCUMENT A WALK THROUGH WITH CONSIDERATION OF TIME.

SCENARIO-YOU ARE EMPLOYEES IN THE PLANNING/DESIGN AND FABRICATION DEPARTMENT OF PURPLE COMPANY.  THE PRODUCT YOU ARE ASSEMBLING IS A(N) ___________.  YOUR TEAM HAS BEEN TASKED TO INCLUDE AN IMPROVEMENT ON THE PRODUCT DESIGN AND THEN DETERMINE THE SIZE, SHAPE, TYPE AND ORDER OF THE ASSEMBLY PROCESSES NEEDED TO RECREATE THE PRODUCT. USE YOUR DOCUMENTATION, SKETCHES AND WORKSPACE LAYOUT PLAN TO CREATE A MOCK-UP OF THE ASSEMBLY PROCESS YOUR TEAM HAS ENVISIONED. YOU ARE TO MAKE THE MOCK-UP AS REALISTIC AS POSSIBLE AND DOCUMENT THE ASSEMBLY PROCESS USING VIDEO (MANDATORY), STILL PHOTOGRAPHS AND SKETCHES. DOCUMENTATION IS VERY IMPORTANT IN THE PLANNING PROCESS. 

DEFINE THESE TERMS: FOOTPRINT, DYNAMIC, MOCK-UP, SIMULATED WORK ENVIRONMENT (SWE), MULE AND ARMATURE.

LIST ANY TERMS THAT RELATE TO THIS PROJECT ALONG WITH THE PROCESSES.

YOUR TEAM WILL COMPLETE A MOCK-UP OF THE PLANNED ASSEMBLY PROCESS. 

YOUR TEAM WILL DOCUMENT USING VIDEO (MANDATORY), STILL PHOTOGRAPHS AND SKETCHES; IT WILL BE NECESSARY FOR ACTIVITIES 7 & 8. 

LIST AND DESCRIBE 2 CAREERS THAT ARE CONNECTED WITH ACTIVITIES 5 & 6. DO NOT USE THE CAREERS DOCUMENTED IN ACTIVITIES 1-4 BE SURE TO INCLUDE A MINIMUM OF 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER.

THE FOLLOWING ITEMS WILL BE DOCUMENTED IN THE ENGINEERING JOURNAL USING THE RULES OF DOCUMENTATION.

•
EACH TEAM MEMBER WILL DEFINE ASSIGNED WORDS.

•
EACH TEAM MEMBER WILL LIST ANY TERMS THAT RELATE TO THIS PROJECT.

•
THE TEAM WILL COMPLETE A MOCK-UP OF THE PLANNED ASSEMBLY PROCESS.

•
THE TEAM WILL DOCUMENT THE PROCESS USING VIDEO (MANDATORY), STILL PHOTOGRAPHS AND SKETCHES.

•
EACH TEAM MEMBER WILL DESCRIBE 2 CAREERS THAT COULD BE CONNECTED WITH ACTIVITIES 5 & 6 AND 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER.

USE THE RUBRIC BELOW WHEN COMPLETING ACTIVITIES #5 & #6.
	INDIVIDUAL GRADE
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DEFINE TERMS THAT ARE PROVIDED
	TERMS ARE WRITTEN BUT NOT DEFINED
	TERMS ARE WRITTEN AND POORLY DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED WITH AN EXAMPLE FOR CLARITY

	LISTED TERMS
	1-5 TERMS ARE LISTED
	6-10 TERMS ARE LISTED
	11-15 TERMS ARE LISTED 
	16-20+ TERMS ARE LISTED 

	2 CAREERS WITH SKILLS/QUALIFICA-TIONS
	A CAREER IS DESCRIBED
	2 CAREERS ARE DESCRIBED
	2 CAREERS ARE DESCRIBED WITH 1 SET OF SKILLS/QUALIFICA-TIONS
	2 CAREERS ARE DESCRIBED WITH 2 SETS OF SKILLS/QUALIFICATIONS

	______________POINTS/
	_______________


	TOTAL
	POINTS =


	_____________GRADE

	TEAM GRADE 
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DOCUMENTION OF THE ASSEMBLY PROCESS USING SKETCHES, STILL PHOTOS AND VIDEO (MANDATORY)
	DOCUMENTION OF THE ASSEMBLY PROCESS USING SKETCHES, STILL PHOTOS AND VIDEO (MANDATORY)
	DOCUMENTION OF THE ASSEMBLY PROCESS USING SKETCHES, STILL PHOTOS AND VIDEO (MANDATORY)
	DOCUMENTION OF THE ASSEMBLY PROCESS USING SKETCHES, STILL PHOTOS AND VIDEO (MANDATORY)
	DOCUMENTION OF THE ASSEMBLY PROCESS USING SKETCHES, STILL PHOTOS AND VIDEO (MANDATORY)

	MOCK-UP IS WELL CONSTRUCTED AND INCLUDES DETAILS AND MOVING PARTS THAT SIMULATE OPERATIONS FOUND IN MANUFACTURING
	MOCK-UP IS POORLY CONSTRUCTED AND INCLUDES DETAILS THAT SIMULATE OPERATIONS FOUND IN MANUFACTURING
	MOCK-UP IS WELL CONSTRUCTED AND INCLUDES FEW DETAILS THAT SIMULATE OPERATIONS FOUND IN MANUFACTURING
	MOCK-UP IS WELL CONSTRUCTED AND INCLUDES FEW DETAILS THAT DYNAMICALLY SIMULATE  OPERATIONS FOUND IN MANUFACTURING 
	MOCK-UP IS CONSTRUCTED IN AN EXCELLENT MANNER WITH GREAT DETAIL  AND DYNAMICALLY  SIMULATES OPERATIONS FOUND IN MANUFACTURING

	______________POINTS/
	_______________
	TOTAL
	POINTS =
	_____________GRADE


NOTES:

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO!
 STUDENT MATERIALS NEEDED FOR ACTIVITY #7

· HANDOUT FOR ACTIVITY #7 (INCLUDES RUBRIC)-1 PER STUDENT

· ENGINEERING NOTEBOOK OR DOCUMENTATION SHEETS- 1 PER STUDENT

· PEN/PENCIL- 1 PER STUDENT

· COMPUTER FOR RESEARCH, POWERPOINT AND WORDPROCESSING- 1 PER 4 STUDENTS

· CTX PROJECTOR-1 PER CLASS

· SURFACE WORK PAD/SURFACE AND TABLE SURFACE-1 PER STUDENT

· CAMERA THAT RECORDS VIDEO AND STILL PHOTOGRAPHS- 1 PER 4 STUDENTS

· LASER POINTER (OPTIONAL)- 1 TO SHARE FOR PRESENTATIONS
· PAPER AND COLORED PRINTER
TEACHER MATERIALS FOR ACTIVITY #7 
· A RUBRIC IS ATTACHED TO THE WORKSHEET SO THAT STUDENTS WILL KNOW THE EXPECTATIONS OF THE PROJECT AND THE TEACHER WILL HAVE A METHOD FOR GRADING.

· COMPUTERS SO THE OCCUPATIONAL OUTLOOK HANDBOOK CAN BE ACCESSED VIA THE INTERNET- SOME SCHOOLS MAY HAVE PHYSICAL COPIES IN GUIDANCE OR THE MEDIA CENTER. 

· COMPUTERS FOR STUDENTS TO USE TO RESEARCH, COMPLETE THE PRESENTATION AND BROCHURE.

· ACTUAL BROCHURES FOR STUDENTS TO REFER TO AS SAMPLES

· LETTERS OF INVITATION TOTHE PRESENTATIONS TO  COMMUNITY MEMBERS, PARENTS, AND ADMINISTRATION

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO! (STUDENT WORKSHEETS AND RUBRIC)
ACTIVITY #7- A PROFESSIONAL PRESENTATION WILL BE PREPARED (INCLUDES THE VIDEO) AND PRESENTED TO INVITED GUESTS FROM THE COMMUNITY AND SCHOOL FAMILY.

SCENARIO- YOUR TEAM WILL CREATE A POWERPOINT PRESENTATION TO INFORM THE COMMUNITY ABOUT THE PROCESS THAT HAS BEEN RECENTLY INSTALLED ON THE FLOOR OF THE FACILITY.  BE SURE YOU USE THE SKILLS YOU HAVE LEARNED WHEN MAKING THE PROFESSIONAL PRESENTATION. PREPARE A BILL OF MATERIALS RELATING TO EACH PART OF YOUR TEAMS ASSEMBLY PROCESSES.  PREPARE A BIFOLD OR TRIFOLD BROCHURE THAT RELATES INFORMATION TO YOUR AUDIENCE: ABOUT THIS PROJECT, WHO YOU ARE AND HOW YOU FOLLOWED THE DESIGN PROCESS.

USE THE RUBRIC BELOW FOR ACTIVITY #7.
	TEAM GRADE
	1 POINT
	2 POINTS
	3 POINTS

	PROFESSIONAL DRESS
	NOT PROFESSIONAL DRESSED/ SHIRTTAILS OUT/ SHORTS FLIP-FLOPS, ETC.
	BUSINESS CASUAL/POLO AND KHAKIS OR DRESS SLACKS
	PROFESSIONAL DRESS/ SLACKS, SHIRTTAILS TUCKED, TIE, DRESS SHIRT, SKIRT, APPROPRIATE DRESS  

	TECHNOLOGY SETUP
	SLOW TECHNOLOGY SET UP /NOT EFFICIENT OR PRACTICED

(NOT ON THUMB DRIVE AS REQUESTED)
	TECHNOLOGY SET UP/ NOT EFFICIENT OR PRACTICED (ON THUMB DRIVE AS REQUESTED)
	TECHNOLOGY SET UP/ EFFICIENT AND PRACTICED (ON THUMB DRIVE AS REQUESTED)

	INTRODUCTIONS
	TEAM DID NOT INTRODUCE MEMBERS TO AUDIENCE
	XXXXXXXXXXXXXXXXXXX

	TEAM DID INTRODUCE MEMBERS TO AUDIENCE

	ADDRESSING THE AUDIENCE
	TEAM MEMBER(S) READ FROM SLIDES

	XXXXXXXXXXXXXXXXXXXX

	TEAM MEMBER(S) DID NOT READ FROM SLIDES

	TEAM MEMBER CONTRIBUTIONS


	NOT ALL TEAM MEMBERS CONTRIBUTED SOMETHING TO THE PRESENTATION AND/OR DID NOT SPEAK WITH AUTHORITY ABOUT ANY/ALL PARTS OF THE PROJECT

	EACH TEAM MEMBER CONTRIBUTED SOMETHING TO THE PRESENTATION AND SPOKE SOMEWHAT KNOWLEDGABLY ABOUT ANY/ALL PARTS OF THE PROJECT
	EACH TEAM MEMBER CONTRIBUTED TO THE PRESENTATION AND WAS ABLE TO SPEAK KNOWLEDGABLY ABOUT ANY/ALL PARTS OF THE PROJECT

	CORRECT SPELLING AND SYNTAX ON ELEMENTS PRESENTED TO AUDIENCE
	XXXXXXXXXXXXXXXXXX

	SYNTAX AND/OR PUNCTUATION ERRORS ON SOME OR ALL PREPARED PAPERS/PORTFOLIOS/POWERPOINT SLIDES
	ALL PREPARED PAPERS/PORTFOLIOS HAD CORRECT SYNTAX AND/OR PUNCTUATION/POWERPOINT SLIDES

	RESPECTFUL ATTITUDE
	NOT RESPECTFUL TO ANY TEAM MEMBERS AND AUDIENCE WHILE PRESENTING

	XXXXXXXXXXXXXXXXXXXX

	RESPECTFUL TO ALL TEAM MEMBERS AND AUDIENCE 

	VIDEO PRESENTAION AND DESCRIPTION OF THE ASSEMBLY PROCESSES
	  XXXXXXXXXXXXXXXXXXXXXXXX
	PRESENTATION OF VIDEO TO  AUDIENCE BY DESCRIBING  PARTS OF THE VIDEO OR GIVING EASY TO UNDER STAND EXPLANATIONS OF THE PROCESSES
	PRESENTATION OF VIDEO TO  AUDIENCE BY DESCRIBING  PARTS OF THE VIDEO AND GIVING EASY TO UNDER STAND EXPLANATIONS OF THE PROCESSES

	BILL OF MATERIALS
	AN INACCURATE  BILL OF MATERIALS IS PROVIDED
	A PARTIALLY ACCURATE BILL OF MATERIALS IS PROVIDED
	AN ACCURATE BILL OF MATERIALS IS PROVIDED

	_________POINTS/
	____________
	TOTAL POINTS
	 =_____________GRADE


NOTES:

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO!
 STUDENT MATERIALS NEEDED FOR ACTIVITY #8

· HANDOUT FOR ACTIVITY #8 (INCLUDES RUBRIC)-1 PER STUDENT

· ENGINEERING NOTEBOOK OR DOCUMENTATION SHEETS-1 PER STUDENT

· PEN/PENCIL-1 PER STUDENT

· COMPUTER FOR RESEARCH, WORD PROCESSING AND EDMODO– 1 PER 4 STUDENTS

· PRINTER-1 PER CLASSROOM

· PRINTER PAPER

· BINDER OR PORTFOLIO COVER-1 PER PRESENTATION

· BINDING MACHINE  WITH COMBS (OPTIONAL)

· CAMERA THAT TAKES STILL PHOTOGRAPHS-1 PER 4 STUDENTS
· FLASH DRIVE-1 PER PRESENTATION
· COPIES OF TECHNICAL MANUALS FROM ACTUAL ITEMS TO BE USED AS GUIDES FOR WRITING
TEACHER MATERIALS FOR ACTIVITY #8
· A RUBRIC IS ATTACHED TO THE WORKSHEET SO THAT STUDENTS WILL KNOW THE EXPECTATIONS OF THE PROJECT AND THE TEACHER WILL HAVE A METHOD FOR GRADING.

· COMPUTERS SO THE OCCUPATIONAL OUTLOOK HANDBOOK CAN BE ACCESSED VIA THE INTERNET.  SOME SCHOOLS MAY HAVE PHYSICAL COPIES IN GUIDANCE OR THE MEDIA CENTER. 

· IF THE TEACHER WISHES THE STUDENTS TO SAVE THE ASSIGNMENT TO EDMODO, HE/SHE SOULD ESTABLISH AN ACCOUNT AND PREPARE AN ASSIGNMENT FOR UPLOAD.

· REVIEW SECTION ON TECHNICAL MANUALS IN SUCCESSFUL TECHNICAL WRITING:  A PRACTICAL APPROACH AND REVIEW WITH STUDENTS.

ASSEMBLY REQUIRED AND THE DESIGN PROCESS TOO! (STUDENT WORKSHEETS AND RUBRIC)

ACTIVITY #8- A TECHNICAL MANUAL THAT INCLUDES THE OPERATION STEPS, SAFETY AND PROCESSES OF THE ASSEMBLY PROJECT WILL BE CREATED AND BOUND.

SCENARIO-YOUR TEAM HAS COMPLETED THE SELECTED PRODUCT AND IDENTIFIED THE ASSEMBLY PROCESSES.  IT IS TIME TO CREATE A TECHNICAL MANUAL FOR THE CUSTOMER.  THIS WILL BE AN ABBREVIATED MANUAL THAT INCLUDES SAFETY, OPERATION STEPS AND THE PROCESSES USED IN THE ASSEMBLY OPERATION STEPS.  YOU WILL USE A BASIC TABLE OF CONTENTS TEMPLATE AND CAN ADD ON IF NEEDED.  BE SURE TO INCLUDE THE PARTS ON THE TEMPLATE.

DEFINE THE TERMS TECHNICAL MANUAL, POWER ON/OFF, TEMPORATY STOP, WARM START, MANUAL MODE, AUTOMATIC MODE, LEAN MANUFACTURING, LIGHT CURTAIN, AND GENERAL SAFETY WARNINGS.

LIST ANY TERMS THAT YOU HAVE USED THAT RELATE TO THIS TECHNICAL MANUAL AND THE PRODUCT YOU SELECTED. 

LIST AND DESCRIBE 2 CAREERS THAT ARE CONNECTED WITH THESE ACTIVITIES AND NOT USED IN ACTIVITIES 1 -6. BE SURE TO INCLUDE A MINIMUM OF 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER. 

THE FOLLOWING ITEMS WILL BE DOCUMENTED IN THE ENGINEERING JOURNAL USING THE RULES OF DOCUMENTATION.

•
EACH TEAM WILL SUBMIT A DIGITAL COPY OF A TECHNICAL MANUAL FOR THEIR ASSEMBLY PROJECT THAT INCLUDES THE OPERATIONS STEPS AND PROCESSES USED TO MANUFACTURE THE PRODUCT.  SAFETY WILL BE CONSIDERED FOR EACH PROCESS AND SYSTEM.

•
EACH TEAM WILL SUBMIT A BOUND PHYSICAL COPY OF A TECHNICAL MANUAL FOR THEIR ASSEMBLY PROJECT THAT INCLUDES THE OPERATIONS STEPS AND PROCESSES USED TO MANUFACTURE THE PRODUCT.  SAFETY WILL BE CONSIDERED FOR EACH PROCESS AND SYSTEM. 

•
EACH TEAM MEMBER WILL DEFINE ASSIGNED WORDS.

•
EACH TEAM MEMBER WILL LIST ANY TERMS THAT RELATE TO THE SELECTED PRODUCT AND THIS PROJECT.

•
EACH TEAM MEMBER WILL DESCRIBE 2 CAREERS THAT COULD BE CONNECTED WITH THIS ACTIVITY AND 2 SKILLS/QUALIFICATIONS NEEDED FOR EACH CAREER.

USE THE RUBRIC BELOW WHEN COMPLETING ACTIVITY # 8.
	INDIVIDUAL GRADE
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DEFINE TERMS THAT ARE PROVIDED
	TERMS ARE WRITTEN BUT NOT DEFINED
	TERMS ARE WRITTEN AND POORLY DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED
	TERMS ARE WRITTEN AND WELL DEFINED WITH AN EXAMPLE FOR CLARITY

	LISTED TERMS
	1-5 TERMS ARE LISTED
	6-10 TERMS ARE LISTED
	11-15 TERMS ARE LISTED 
	16-20+ TERMS ARE LISTED 

	2 CAREERS WITH SKILLS/QUALIFICA-TIONS
	A CAREER IS DESCRIBED
	2 CAREERS ARE DESCRIBED
	2 CAREERS ARE DESCRIBED WITH 1 SET OF SKILLS/QUALIFICA-TIONS
	2 CAREERS ARE DESCRIBED WITH 2 SETS OF SKILLS/QUALIFICATIONS

	______________POINTS


	/_______________

	TOTAL

	POINTS =
	_____________GRADE

	TEAM GRADE
	1 POINT
	2 POINTS
	3 POINTS
	4 POINTS

	DIGITAL COPY 
	XXXXXXXXXXXX
	XXXXXXXXXXX
	XXXXXXXXXXXX
	EACH TEAM MEMBER SUBMITS THE DIGITAL COPY TO THE EDMODO ASSIGNMENT  (IF YOU HAVE A CLASS PORTFOLIO, IT SHOULD BE PLACE THERE)

	PHYSICAL COPY
	XXXXXXXXXXXX
	XXXXXXXXXXX
	XXXXXXXXXXXX
	THE TEAM SUBMITS THE BOUND COPY USING THE BINDING METHOD PREFERRED BY THE TEACHER

	WRITTEN DOCUMENTATION OF THE TEAM’S TECHNICAL MANUAL


	WORK IS POORLY WRITTEN AND DOES NOT FOLLOW THE TABLE OF CONTENTS TEMPLATE
	WORK IS POORLY WRITTEN AND FOLLOWS PARTS OF THE TABLE OF CONTENTS TEMPLATE
	WORK FOLLOWS THE TABLE OF CONTENTS TEMPLATE AND HAS SEVERAL ERRORS IN THE WRITING
	WORK IS WELL DONE, FOLLOWS THE TABLE OF CONTENTS TEMPLATE AND MAY HAVE LESS THAN 3 ERRORS

	COVER PAGE
	XXXXXXXXXXXX
	COVER PAGE HAS NAMES OF THE PURPLE COMPANY’S TEAM 
	COVER PAGE HAS THE NAME OF THE ASSEMBLY PROJECT AND THE NAMES OF THE PURPLE COMPANY’S TEAM 
	COVER PAGE HAS THE NAME OF THE ASSEMBLY PROJECT, SAFETY AND OPERATION MANUAL, THE NAMES OF THE PURPLE COMPANY’S TEAM

	_________POINTS/
	____________
	TOTAL
	POINTS =
	__________GRADE


NOTES:

(SAMPLE COVER PAGE)

THE SUPER DUPER BUBBLE MACHINE ASSEMBLY PROCESS PROJECT

SAFETY AND OPERTATION MANUAL

PURPLE COMPANY TECHNICAL WRITING TEAM

JOHN DOE

JACK SPRAT

CATHY BOOTS

JACK JUMPER

(SAMPLE TABLE OF CONTENTS TEMPLATE)

TABLE OF CONTENTS

	ITEM
	PAGE



	TABLE OF CONTENTS
	1



	1.0 SAFETY WARNINGS
	2



	      1.1 GENERAL SAFETY WARNINGS
	3



	      1.2 MECHANICAL SYSTEM SAFETY
	4



	      1.3 ELECTRICAL SYSTEM SAFTEY
	5



	      1.4 PNEUMATIC SYSTEM SAFETY
	6



	      1.5 LASER SAFETY
	7



	      1.6 INTEGRATED SYSTEM SAFETY
	8



	2.0 OPERATION STEPS


	9

	       2.1 STEP 1


	10

	       2.1.1 STICKY PROCESS
	11
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