Robotic Hand Design Brief
Challenge: Design, construct, and test a robotic hand using paper board, 5 rubber bands, 5 straws, string and paint sticks.

Tools: Scissors, rulers, hot glue, school glue, tape (temporary hold)

Rationale: Robots are used to do things that are too dangerous for humans, or that a human is not strong enough to perform.  Technology has advanced in prosthetics and artificial limbs.

Research: How does the hand work? What is the musculoskeletal design of the human hand? How do robots work?  What are the basic components of a robot?
Tasks to be performed: Give the “V” sign, touch each finger to the thumb, pick-up a tennis ball or similar object.

Career extension: What kind of careers relate to this activity?

Performance Rubric for functionality of Robotic hand: (total points 100)
Hand complete - 25 points
Able to pick up ball – 15 points
Able to touch fingers to thumb – 15 points
Able to make “V” sign – 15 points
Drawing - 15 points 
Documentation -15 points
Procedure:

· Review the steps of the problem solving process. Use worksheet provided.
· Review the simple systems model. Use the worksheet provided.
· Go to http://www.eorthopod.com/content/hand-anatomy and read the article about the anatomy of the human hand. Answer the study questions on the provided worksheet.

· Go to http://inventors.about.com/od/historyrobots/The_History_of_Robots.htm  and read about the use of robots and how they work.  Read the article: Robots and answer the study questions on the provided worksheet. 

· Complete Flash cards or flip-chart of Key Vocabulary (see box on back for terms and study questions for definitions)
· On a blank sheet of paper in your Engineering Design Notebook, trace your hand.  Draw in where the bones should be and label the following: phalanges, meta-carpals, carpals, ulna, radius.  Add tendons and ligaments, use different colors to identify each.  Add a legend to your drawing for identification.
· On a second blank sheet of paper in your Engineering Design Notebook, trace your hand.  Using the materials list from above, draw your plan for making a robotic hand from paperboard, straws, rubber bands, and string.  Label each part.
· Show completed tasks to your instructor to receive materials and begin building your robotic hand.

· Journal at the end of every class period when clean-up has been called and you have been dismissed to your desks.

Extensions:

Goto: http://www.bbc.co.uk/science/robots/techlab/  use the html setting to learn more about robots and build a variety of robot models.
Goto: BrainPop and learn more about robots and technology.  Take quizzes and email them to teresa.johnson@barrow.k12.ga.us for extra credit.

Other web resources:

http://www.learnaboutrobots.com/space.htm 

http://robotics.megagiant.com/history.html 

Assessments for this unit:

Pre-test/Post-test

Review of Problem Solving Process

Review of Simple Systems Model 

Study Question worksheet for Anatomy of Hand

Study Question worksheet for Robots

Flash cards or flip-chart of Key Vocabulary

Drawing and labeling of Anatomy of Hand

Functionality of robotic hand
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Key Vocabulary For Anatomy:


phalanges


meta-carpals


carpals


ulna


radius


ligaments


tendons


frontal


palmer





Key Vocabulary For Robots:


robot


sensors


effectors


computer


equipment


autonomy 


AI








