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Lesson Title: Through the Looking Glass 
Draft Date: July 14, 2011
1st Author (Writer): Patti Salyard

Associated Business: BD Medical
Instructional Component Used: Computer Programming

Grade Level:  7th grade and above

Content (what is taught): 

· Understand how Robotics are used in Business/Industry

· Understand the Necessity of Programming Robots

· Produce a Simple Computer Program

Context (how it is taught):

· Students will follow verbal directions
· Students will create a computer animated program 
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Activity Description:

Students will discuss the need for programming robots and the detail required.  They will then create a computer-animated program using Alice which is a free computer download.

Note:  Lower level grades might consider using Scratch—also a free download.

Standards:

Technology: TF1, TF2, TF3
Materials List: 
· Alice Download:  http://www.alice.org/
· Scratch Download:  http://scratch.mit.edu/
Asking Questions: (Through the Looking Glass)

Summary:  Students will consider purpose and detail required for programming.

Outline: 

· Students will view You Tube video of moving robots

· Students will consider the types of directions needed to make the robots move

· Students will read quotes and discuss their meanings

Activity:   Students will watch one of the You Tube video links of a moving robot.  Students will then discuss the movements required of the robots and the directions needed to make them move.  Connections will then be made to the following quotes:

“Controlling complexity is the essence of computer programming.”
~Brian Kernigan

 “Computers are good at following instructions, but not at reading your mind.”
~Donald Knuth

Discussion will follow on how robots are used in the business world.

	Questions
	Answers

	What moves were required of the robot?
	Bending/twisting elbows, wrists, fingers, feet, etc. left/right/up/down, etc.  Answers will vary.

	What types of directions would be needed to make one of these moves?
	Make upper arm move down, make wrist repeat motion of moving back and forth, etc.  Answers will vary.

	In the first quote, what does is mean by “controlling complexity”?
	Need to simplify action by breaking down each movement.

	What does the second quote mean?
	You may understand what you want the robot to do, but the robot/computer cannot think.  Therefore, all commands must be specific.

	What types of “jobs” would a robot have in a manufacturing business or other businesses?
	Welding, assembling parts, moving objects, etc.


Resources:  

· “Robot Violinist” You Tube Video link:

http://www.youtube.com/watch?v=EzjkBwZtxp4&feature=player_detailpage
· “Dancing Sony Robots” You Tube Video link:

http://www.youtube.com/watch?v=9vwZ5FQEUFg
Exploring Concepts: (Through the Looking Glass)

Summary:  Students will try to give verbal directions to a partner on completing a task.  The partner will not know the task they are actually trying to accomplish.
Outline: 

· Students will draw a task to direct a partner to perform

· Students will prepare, and then verbally direct their partner to do a specific task

· Students will discuss how some tasks required more specific direction than others and the difference between humans (thinking machines) and robots (non-thinking machines)

Activity:  During the activity students should be instructed to think in very detailed terms both in giving directions and in performing directions.  Students will form groups of two.  Each student will draw (select) a task and not reveal that task to their partner.  Each will prepare directions on performing the selected task.  The first student will then give verbal directions to their partner to have them perform their selected task.  After the 1st student has given directions, the 2nd student will give their directions for their task.  Students will then discuss the difficulty and necessity of specific instructions.
List of Tasks

· Pick up a pencil

· Scratch your head

· Wave goodbye

· Touch your toes

· Walk to the door

· Open a book

· Sit in a chair

· Write the letter A

· Turn around in a circle

· Shake your leg

· Turn off a monitor

Instructing Concepts: (Through the Looking Glass)

Computer Programming

Computer programming is the process of writing code that will cause a machine to do something desired by the user.  In addition to the writing or modifying of the program code, programming includes the process of testing and debugging that code to make it work properly.  The computer programmer must be able to think logically and sequentially in order for the program to work.

History

The history of electronic computer programming began in the 1940’s with the invention of the ENIAC machine.  This first modern computer was developed by the military to help with the writing of artillery-firing tables.  These tables were used for different weapons that were fired under varied conditions for target accuracy.  As computers improved through the 1950’s to the 1970’s, languages like COBOL for business and FORTRAN for science and engineering were developed and became the standard.  With the invention of the personal computer in the 1980’s computers became household items and the number of languages grew and diversified.  Pascal and BASIC were languages that sprung up in the 1980’s as a result of the PC.  As the computer continues to get more powerful, the languages continue to adapt.  Some of the more prevalent languages today are the various iterations of C, Java, PHP, and numerous others.  

Basic Instructions of Computer Program (In Almost Any Language)

Input:  The acquisition of data from a file, keyboard or other input device.

Mathematical Functions:  The performance of mathematical operations ranging from basic arithmetic to advanced functions.

Repetition:  The performance of an action over and over, sometimes with subtle changes.

Conditional Algorithms:  The checking for certain conditions and the execution of statements in an appropriate sequence.

Output:  The displaying of data resulting from the program on a screen, in a file, or any other means.

Characteristics of Modern Computer Programs

Modern programs look and do very different things but share some common characteristics.  They all try to be efficient and high performance thereby providing the most power and speed while using the least amount of system resources.  They should be reliable.  Programs should be robust in dealing with the user and how they handle errors and data conflicts.  The program should be usable, clear in its output and intuitive for its user.  Finally the program should be portable across a wide range of operating systems and hardware.
Organizing Learning: (Through the Looking Glass)

Summary:  The students will be provided a brief scenario for creating a simple program in Alice (a free download). 

Outline: 

· Students will create a short program moving an object across the screen and doing an action using Alice

· Students will discuss how movements are broken down to simplify the programming

Activity:  Using Alice, students will make an ice skater skate across a pond and do a spin using the software’s programming codes.  

Note:  Lower level grades might consider using Scratch—also a free download.

Discussion may follow regarding the detailed directions.  Manufacturing companies use robots to perform many tasks.  For example, robots assemble syringes at BD Manufacturing.  They also stack boxes preparing them for sterilization.  

Resources:
· Alice Download:  http://www.alice.org/
· Scratch Download:  http://scratch.mit.edu/
Understanding Learning: (Through the Looking Glass)

Summary:  In groups of two, students will create a simple animated program in Alice moving one object (i.e. box) to a new location by means of another object (robot).  Students may enhance their program with backgrounds, other objects, etc.

Outline:

· Formative Assessment of Computer Programming

· Summative Assessment of Computer Programming

Activity: 

Students will complete written and performance assessments related to computer programming.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Are the students able to break down the different movements for each object?

2) Can the students make the objects perform as desired?

Summative Assessment: Students can answer the following writing prompt:
Each student will write a brief paragraph explaining how programming in Alice is similar to robotic programming in industry.

Students can execute the following performance assessment:

In groups of two, students will create a simple animated program in Alice moving one object (i.e. box) to a new location by means of another object (robot).  Students can enhance the programs in any way as long as the minimum requirements are met.  Students will present their programs to the class and will be graded according to the following rubric.

	ALICE   







         Final Score_____/20

	CATEGORY
	4
	3
	2
	1

	Programming
	Programming is easy to follow
	Programming is easy to follow; minor flaws in program
	Programming has flaws, but end result is achieved 
	End result of programming is not achieved (incomplete)

	Sequencing of Information
	Robots are programmed in a simplified and logical way.
	Robots are mostly programmed in a logical way. A few movements seem slightly misdirected. 
	Some programming is logically sequenced.  Some movements seem misdirected or inaccurate
	There is no simple plan for the movement of objects. 

	Originality/Creativity
	Presentation shows considerable originality and inventiveness. 
	Presentation shows some originality and inventiveness. 
	Presentation shows an attempt at originality and inventiveness 
	Presentation is shows very little attempt at original thought. 

	Cooperation
	Group delegates tasks and shares responsibility effectively all of the time. 
	Group delegates tasks and shares responsibility effectively most of the time. 
	Group delegates tasks and shares responsibility effectively some of the time. 
	Group often is not effective in delegating tasks and/or sharing responsibility. 

	Productivity
	Students made good use of work time
	Students usually made good use of work time
	Students worked on project, but did not utilize time well.
	Student did not utilize work time
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