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Project SHINE Lesson: 

Robotic Cookie Dough Factory
==========================Lesson Header ==========================

Lesson Title: Robotic Cookie Dough Factory

Draft Date: 7-26-11
1st Author (Writer): Nancy L. Boyle

Associated Business: BD Medical
Instructional Component Used: Robotics

Grade Level: Middle school

Content (what is taught): 

· Handmade versus factory assembled

· Teamwork and quality in workplace setting

· Robotic arm capabilities and limitations

Context (how it is taught):

· Discussion of   manufacturing and hand crafted products
· Students will mimic movements of a robotic arm
· A role playing activity to become a robotic cookie dough factory

Activity Description:

Classroom students will compare and discuss manufactured goods verses handcrafted goods. Robotic arms will be discussed and students will mimic their movements. Participants will role-play and become a robotic cookie dough factory.

Standards:
Science: SE1




Technology:
Technology in society

Engineering: EB6, ED3
Materials List:
· Paper
· Scissors

· Pencils

· Play dough in several colors
· Play dough Extruder

· Small paper plates

· Baggies

· Sequins or buttons for decoration
Asking Questions: (Robotic Cookie Dough Factory)

Summary: Manufacturing, and robotics in manufacturing, will be explored through discussion to identify student’s knowledge and pique interest.
Outline: 

· Students and teachers will discuss manufacturing in today’s world

· Students will think about and discuss their understanding of robotics in a manufacturing process

Activity: Teacher and students will engage in a discussion to further explore the role of manufacturing in society and robotic arms use in that process.
	Questions
	Answers

	How did the industrial revolution change manufacturing and society?
	Consumers were able to purchase more products cheaply because they were mass produced.

	Does quality and detail matter? Why?
	Yes.  If mass quantities are produced at poor quality consumers will be dissatisfied and stop purchases.  Surplus will result.

	How does a company mass produce thousands of products daily when each product takes multiple steps?
	Answers will vary.

	Can workers rely upon the group to complete a quality on which their name will be attached?  


	It depends on the group, the training of individuals to be a part of the group and the trust in each other developed by the group.

	Is it possible to imitate the movements of a human arm?


	Yes, through the use of a robotic arm. However, human arms have a far greater range of movements available. 



	What limitations does a robotic arm have?
	Robotic arms are limited and stationary. They must also be reprogrammed to perform another function.




Exploring Concepts: (Robotic Cookie Dough Factory)
Summary: Students will complete two different role-playing activities that will provide experience with the difference between handcrafted and machined as well as a simulation of a robotic assembly line
Outline: 

· Circle cutting activity

· A video will be demonstrating plastic injection molding with use of a robotic arm. 

http://www.youtube.com/watch?v=D7dxWXvnc28 
· Students will role-play becoming robots at the cookie factory

Activity: Students will complete two different activities.  

Activity 1: The class will be divided into 2 groups: one representing handcrafted products and the other machine created products. The students will be given 5 minutes in which to create as many circles as possible from sheets of paper. Group 1 will be given scissor, pencils, and a circle cardboard cutout to be used as a tracing pattern. Group 2 will be given a circle paper punch. Following the 5-minute time period, the groups will compare both quality and quantity of their circles created.

Next a video using a robotic arm will be shown to introduce the movements of robotics in the manufacturing process.  After the video, Activity 2 will be completed.  

Activity 2:  A cookie dough factory role-play will be completed. The goal is for each student to have a job in the assembly line process which mimics a robotic application.  The possible roles are: roll the play dough to represent cookie dough, cutting out a cookie using a cookie cutter, extruding a bit of play dough to represent filling, rolling out play dough to represent the top cookie, bagging the cookies in groups of 3, placing cookies on a plate, etc. Each student should behave as if their arm were robotic.  If needed alternate to a smaller and more elongated process as necessary to accommodate all students in your class.  You may include a cookie decorator, a quality monitor or a supply clerk who calculates the amount of play dough needed to fill the day’s cookie order. 

Resources: 

· Baby bottle Manufacturing Video (Plastic Injection Molding Process): http://www.youtube.com/watch?v=QBU5Ol8QreI 
Instructing Concepts: (Robotic Cookie Dough Factory)
Robotics

Robotics is a branch of technology that is concerned with the design, construction, operation, structure, manufacture, and use of robots.  The field of robotics encompasses many disciplines including: electronics, engineering, mechanics, mechatronics, and computers (hardware and software).

Main Parts of a Robot
Arm: This is a critical part of the robot.  It allows the robot to manipulate its environment by controlling the end effector (hand).  Robotic arms tend to resemble human arms and model human arms movements using seven degrees of freedom.  The seven degrees of freedom are: shoulder pitch (up and down shoulder movement), arm yaw (side to side arm movement), shoulder roll (arm rotation from the shoulder), elbow pitch (bending of elbow), wrist pitch (bending wrist), and wrist roll (rotating the wrist). Simple robotic arms usually have three degrees of freedom with more complex robots having more or all of them.  

Controller: The brain of the robot, which is usually some aspect of a computer.  It networks (connects) the systems of the robot so that they can function together and allowing very complex tasks to be completed.  Many modern controllers have strived to attain a level of artificial intelligence (AI).  AI allows for a robot to think and react for itself without having to be prompted or programmed to do so. 

Drive: The engine of the robot, which allows for mobility of the robot and the movements of the joints.  The drive can be powered by pneumatic, electrical, mechanical, radioactive or fluidic means.

End Effector: The “hand” of the robot.  It can be a like a human hand or it can be a blowtorch, pincher, saw or any other appropriate tool.

Sensor: These provide feedback to the robot so that it can make judgments about its surroundings.  Common sensors include but are not limited to: cameras, range finders, and sonar devices.

History and Uses of Robots

Robotics and the idea of robots have fascinated man for thousands of years.  As far back as the third century BCE, the idea of a robot (automaton) was conceived.  Recently, the word robot was integrated into our culture by Isaac Asimov in his books.  Norbert Wiener formulated the laws of cybernetics, which provide the practical basis for robotics, in 1948.  Fully autonomous robots have only appeared in the last 50 years and have found widespread use in manufacturing and exploration of environments that are to harsh for human existence.  Commercial and industrial robots perform jobs more cheaply, accurately and reliably than humans.  Robots are also employed in jobs that are to dirty, dangerous or dull to be suitable for humans. Robots are widely used in manufacturing, assembly, packing and packaging, transport, earth and space exploration, surgery, weaponry, laboratory research, safety, and the mass production of consumer and industrial goods.

Organizing Learning: (Robotic Cookie Dough Factory)
Summary: A Venn Diagram comparing the characteristics of handcrafted vs. manufactured will be completed.  A second Venn Diagram comparing/contrasting robotic vs. human arms will be completed.

Outline:

· Students create Venn Diagrams compare/contrasting handcrafted vs. manufactured goods and robotic vs. human arms

· Group discussion of the activity
Activity: Using a T-chart on the board, students will generate a list of comparisons and observations from the circle activity.  From the T-chart, a Venn Diagram will be constructed to show the relationships between handcrafted and manufactured goods.  Using another T-chart, students will complete a Venn Diagram comparing manufacturing Robotic arm traits to human arm traits.  Finally, a group discussion about the comparison/contrast activity will be completed.  Students should consider if one process is better always better than another, or does it depend on the situation.


Understanding Learning: (Robotic Cookie Dough Factory)
Summary: Students will write a reflection paper on their reactions handcrafted vs. manufactured and robotic vs. human.  

Outline: 

· Formative Assessment of Robotics
· Summative Assessment of Robotics
Activity: Students will complete written assessments relating to their understanding of robotics.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can students explain some benefits gained by manufacturing verses handcrafted? 

2) Can students identify the drawbacks to manufacturing goods?

3) Do students understand the limitation/benefits of using robotic arms in manufacturing?

Summative Assessment: Students can complete the following writing prompts:
1) Explain the difference between handcrafted and manufactured goods.  What are the strengths and weaknesses of each and is one process better than another?  Why?

2) Explain how a robotic arm can be utilized in the manufacturing  process.  What are its strengths?  What are its weaknesses?

3) How you feel about the use of robotics in manufacturing?  Be  sure to support your reasoning with examples.
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