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Lesson Title: Scratch Programming for Elementary Students

Draft Date: July 9, 2012
1st Author (Writer): Erin Dahl
Instructional Component Used: Computer Programming

Grade Level: 5th
Content (what is taught): 

· Use models and simulations to explore complex systems and issues

· Contribute to project teams to produce original works or solve                                            problems

· Use multiple processes and diverse perspectives to explore alternative solutions

· Troubleshoot systems and applications

Context (how it is taught):

· Physical representation of Scratch programming blocks
· Work with a partner to create physical representation of Scratch program
· Add on to computer program to create something new
· Debug add on program so that it works properly

Activity Description:

Students will use be introduced to computer programming through Scratch and hands-on manipulation of Lego blocks to simulation computer programming.

Standards:

Math: MB3, ME3, MC1



Science: SE1, SF5
Technology: TA3, TB4, TD4, TF3


Engineering: EA4, EB1, ED3
Computer Science: CT:L1:3, CT:L1:6:1, CT:L1:6:2, CT:L1:6:4, CT:L1:6:6, CT:L3:MW:3, CL:L1:3, CL:L1:6:3, CCP:L1:3, CCP:L1:6:1, CCP:L1:6:5, CCP:L1:6:6, CCP:L3:MW:2, CCP:L3:CP:1, CD:L1:3

Materials List: 

· Computer with SCRATCH installed (free download at http://scratch.mit.edu/)
· Poster board coordinate graph

· Student design notebooks

Asking Questions: (Scratch Programming for Elementary Students)
Summary: The activity will consist of a class discussion related to computer use, specifically how students use computers in their daily lives.  When the discussion turns to phones or tablets, the type of applications that are available will be discussed.
Outline: 

· Class discussion about the use of computers in students lives

· Class discussion about applications that run on a phone or tablet

Activity: A class discussion about the use of computers will be conducted.  Students should list where computers are affecting their lives.  If students are thinking very narrowly, the teacher should introduce the idea that a car, furnace, game console has a computer to get students thinking in broader terms.  After a certain amount of time, the discussion should be turned toward the concept of applications that can be run on a phone or tablet device.  What type of applications have you or your parents used on a mobile device? 

	Questions
	Answers

	What are some different ways you interact with computers?
	Answers Vary.

	What are some different ways you create with computers?
	Answers Vary.

	Have you ever wondered about how games are made?  What questions have you come up with?
	Answers Vary.

	If you could create an “app,” what would it do?
	Answers Vary.


Exploring Concepts: (Scratch Programming for Elementary Students)
Summary: Students will be given a laptop to run some programs that were created and uploaded to a website that run with the application Scratch.
Outline: 

· Demonstrate how to access Scratch website

· Demonstrate how to navigate website

· Students spend time on website looking at programs

Activity: Students will be given a laptop with scratch installed on it.  Scratch is a programming language that makes it easy to create your own interactive stories, animations, games, music, and art with an easy graphic user interface (GUI) and can be downloaded for free at the website: http://scratch.mit.edu/. Have the students follow the directions below to learn how to run Scratch.

1) Start by dragging the “move 10 steps” block from the “Motion” blocks palette to the scripting area.  Every time you click on the block the cat moves a distance of 10.  You can change the number to make the cat move a greater or smaller distance.

2) From the “Sound” palette, drag out the “play drum” block.  Click on the block to hear its drum sound.  Drag and snap the “play drum” block below the “move” block.  When you click on this stack of two blocks, the cat will move and then play the drum sound.

3) Finally, drag the “when Sprite clicked” block and snap it to the top of the stack.  Click on the cat (instead of the blocks stack) to make the cat dance.

To conclude the activity students should take 10 minutes to explore the Scratch program.  They should change was done in the directions or make something new.  The questions below should be considered by the class and addressed in a reflection that students will write in their design notebook. 

*Did you figure out how to change sound?

*Did you figure out how to change the background?

*Did you figure out how to access help screens to help you with blocks?

Resources:

· Scratch website: http://scratch.mit.edu/
· Laptops or desktop computers
· Internet access

· Student design notebooks

Instructing Concepts: (Scratch Programming for Elementary Students)
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: (Scratch Programming for Elementary Students)
Summary:  Students will design a routine using a coordinate grid and then they will then create a program in Scratch that will do the routine on the computer. 

Outline: 

· Teacher-directed explanation of Scratch blocks and the coordinate plane

· Students design a routine moving an object on a coordinate plane

· A Scratch program will be created to digitize the routine

Activity: The teacher will introduce Scratch blocks to students, giving a description of what the blocks do and the students will take notes in their design notebooks of what the blocks do for later reference.  For a description of the Scratch blocks, see attached file (T061_RET_Scratch_Programming_Elementary_O_Scratch.doc).  The teacher will also explain how a coordinate graph works in all four quadrants.  Students have been exposed to coordinate graphs before, but not with all four quadrants.  The teacher needs to make sure and make the connection of this activity with what the Scratch program looks like.  (Scratch runs on a coordinate plane with 4 quadrants that the “Sprite” interacts with)  Students will then work in pairs to build the program in a stage area and manipulate the sprite on the coordinate graph.  After a design is created, the students will use Scratch to write a program that will run their design on the computer.  Computational thinking and de-bugging must be part of the process.

Resources:

· Poster board coordinate graph (laminate for endurance)

· Student design notebooks

· Computers with Scratch program downloaded on them

Attachment:

· T061_RET_Scratch_Programming_Elementary_O_Scratch.doc
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Understanding Learning: (Scratch Programming for Elementary Students)

Summary:  Students will use Scratch to build a computer program of a dancing cat and debug another Scratch program. 

Outline: 

· Formative Assessment of Computer Programming
· Summative Assessment of Computer Programming
Activity: Students will complete performance assessments of computer programming.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Were students able to explain why certain blocks had to be used?

2) Were students able to manipulate blocks on the program successfully complete program?

Summative Assessment: Students can complete one of the following performance assessments.

1) Students should create a program that makes a cat “dance” through all four coordinates of the Scratch grid.  When the program is completed, a screenshot of the program will be submitted for grading.

2) Given the attached Scratch program that does not work.  Students will have to debug the program and tell why it wasn’t working.  See attached file for the problem:T061_RET_Scratch_Programming_Elementary_U_Assessment.doc

Attachment:
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T061_RET_Scratch_Programming_Elementary_U_Assessment.doc
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