Robot Dance Competition
Introduction: 

This competition is to assemble a Lego robot and use programming tools to make the robot dance.  In this competition, students should understand what is a method, what is a loop and what is if condition. Students should assemble a Lego robot and apply the related knowledge to program the robot.
Requirements:

1. The entire dance is composed by four sections: Waltz, Tango, Free Style, and blind dance.
2. You must create a simple Tank with light sensor. 

3. You must find 4 pieces of music accordingly.

4. The robot will start dance on a square table.

5. In Waltz, the robot must follow the rhythm of 1-2-3, 1-2-3 in each set of move.

6. You must create at least 4 sets of move, each composed by some basic methods.

7. In the Waltz dance, you only use the 4 sets of move that you created instead of a long list of basic methods.

8. Robot waits for 10 seconds after the end of Waltz and start on Tango.

9. In Tango, the robot must follow the rhythm of 1-2-34, 1-2-34 in each set of move.

10. You must create at least 4 sets of move, each composed by some basic methods.

11. In the Tango dance, you only use the 4 sets of move that you created instead of a long list of basic methods.

12. Wait for 10 seconds after the end of Tango and start on Free Style.

13. In Free Style, Robot moves quickly with the rhythm of Chicken Noodle Soup Dance.

14. You must create at least one set of quick and simple move.
15. Use loop to make the robot do the same set of move for 20 times.

16. Stop and wait for 10 seconds.

17. Robot starts blind dance by moving forward 4 steps, each step by moving forward for 1 second and stopping for 0.2 second.

18. If the sensor detects the edge of the table, Robot stops and turns for 1 second.

19. Robot will repeat the 4 steps moving forward for 10 times.

20. Robot finishes the dance at the end of the blind dance. If the Robot does not fall off the table, it finishes the whole process of the dancing competition. 

Skills Required:
1. Understand how to create a method with simple methods.

2. Understand how to manipulate methods by changing variables.
3. Understand how to use loop to repeat the same task.

4. Understand how to use if condition to interact with different situations.

5. Understand how to create complicated methods by changing variables of simple methods.
Rubrics:
	Items
	Scores
	Your Score

	Does the robot follow the Waltz rhythm
	20
	

	Are 4 sets of Waltz move created properly
	30
	

	Does the robot follow the Tango rhythm
	20
	

	Are 4 sets of Tango move created properly
	30
	

	Does the robot follow the Soup rhythm
	20
	

	Is loop used in Free Style dance properly
	30
	

	Is the if condition used in the last dance
	30
	

	Does the robot complete the dance 
	20
	

	Total
	200
	


Solutions:

Part I: Waltz (This section is to evaluate how you create a method with basic methods )
1. Create a method of left-side turns: 

a. Turn left for half second and wait for one second.
b. Move backward for half second and wait for one second.

c. Move forward for half second and wait for one second.

d. Move backward for half second and wait for one second.

2. Create a method of right-side turns: 

a. Turn right for half second and wait for one second.

b. Move backward for half second and wait for one second.

c. Move forward for half second and wait for one second.

d. Move backward for half second and wait for one second.

3. Create a method of two-sides turn: 

a. Turn left for half second and wait for one second.

b. Turn right for second and wait for one second.

c. Turn right for half second and wait for one second.

d. Turn left for half second and wait for one second.

4. Create a method of up-down moves:

a. Move forward for half second and wait for one second.
b. Move backward for half second and wait for one second.

c. Move forward for half second and wait for one second.

d. Move backward for half second and wait for one second.

5. Create a Waltz dance by using the above methods:

a. Left-side turns 2 times.

b. Two-sides turn 2 times.

c. Right-side turns 2 times.

d. Up-down moves 2 times.

e. Turn left for 5 seconds.
f. Stop and wait for 10 seconds.

Part II: Tango (This section is to evaluate how you create complicated methods with basic methods)

1. Create a method of basic Tango move:

a. Move backward for 1 second.

b. Wait for 0.3 second.

c. Move forward for 1second.

d. Wait for 0.3 second.

e. Move forward for 0.3 second.
f. Wait for 0.1 second.

g. Move forward for 0.3 second.

h. Wait for 0.3 second.

2. Create a method of quick forward:
a. Move forward for 1 second.
b. Wait for 0.3 second.

c. Move forward for 1 second.

d. Wait for 0.3 second.

e. Turn left for 0.3 second.

f. Wait for 0.1 second.

g. Turn right for 0.3 second.

h. Wait for 0.3 second.

3. Create a method of quick left:

a. Turn left for 1 second.

b. Wait for 0.3 second.

c. Move backward for 1 second.

d. Wait for 0.3 second.

e. Turn left for 0.3 second.

f. Wait for 0.1 second.

g. Turn right for 0.3 second.

h. Wait for 0.3 second.

4. Create a method of quick right:

a. Turn right for 1 second.

b. Wait for 0.3 second.

c. Move forward for 1 second.

d. Wait for 0.3 second.

e. Turn left for 0.3 second.

f. Wait for 0.1 second.

g. Turn right for 0.3 second.

h. Wait for 0.3 second.

5. Create a Tango dance by using the above methods:
a. Basic Tango move.

b. Quick forward.

c. Quick left.

d. Quick right.

e. Quick forward.

f. Basic Tango move.

g. Stop and wait for 10 seconds.

Part III: Free Style Chick Noodle Soup Dance (this section is to evaluate how you add simple methods together and use loop to repeat the same simple methods)

1. Create a simple combination of moving left and right:

a. Turn left for 0.3 second.
b. Turn right for 0.3 second.

c. Wait for 0.1 second.

d. Turn right for 0.3 second.

e. Turn left for 0.3 second.

f. Wait for 0.1 second.

2. Create a simple combination of moving up and down:

a. Moving forward for 0.3 second.

b. Moving backward for 0.3 second.

3. Create the chick noodle soup dance with the two methods:

a. Loop the simple combination of moving left and right for 20 times.

b. Loop the simple combination of moving up and down for 20 times.

c. Stop and wait for 10 seconds.

Part IV: Blind Dance (this section is to evaluate how you use light sensor to detect different colors and react accordingly)

1. Create the simple moving forward:

a. Move forward for 1 second and wait for 0.2 second.

b. Move forward for 1 second and wait for 0.2 second.

c. Move forward for 1 second and wait for 0.2 second.

d. Move forward for 1 second and wait for 0.2 second.

2. Use the sensor to detect the color of the table, setting the condition that if the color is not the same as that of the table, robot stop and turn left for 1 second.

3. Create the blind dance by looping the moving forward method for 10 times with the if condition.

4. Dance is completed.

