[image: ]

[image: ]HIGH FIVE
2020-1-TR01-KA201-093256
Project co-funded by European Union under Erasmus+ Programme

	TITLE: Sorting Number



	LEARNING SCENARIO

	School: 
	Duration (minutes):
	40 

	Teacher: 
	
	Students
age:
	



	 Essential Question:
	



	Topics:

	· Sorting numbers

	Aims:

	· They understand that there is still an algorithm to be observed, a parallel algorithm.

	Outcomes:

	· Recognizes the given commands and learns to direct the algorithmic flow.
· Takes and gives directions.
· Can use the given operations in consecutive steps.

	Work forms:

· Work in pair

Methods:

	· Playing game

Meterials: 

· Sorting Network template





	ARTICULATION

	Course of action (duration, minutes)

	INTRODUCTION
Use the Sorting Network template to draw a 6 person Sorting Network on a paved surface outside using chalk (other alternatives include using masking/painters tape on a carpet or wooden floor, tape on a tarpaulin, or line marking paint on grass). Note that the Sorting Network needn't use different colours or line thicknesses, but if suitable chalk or tape is available, this can help students remember which way to go. It should be large enough that two students can comfortably stand in the rectangles; the more spread out it is, the more effective the exercise is. In a very confined situation, it could be done on a desk top using game counters instead of students moving around, but this is much less engaging.

	MAIN PART
Show the students the Sorting Network drawn on the ground, and tell them "This chalk computer can do some things very fast, let’s investigate what it does."
1. Organize students into groups of six. Only one team will use the network at a time.
2. The current team should stand on the circles at the "input" end of the Sorting Network.
3. Give each of the six students a card to hold (initially use the set of cards containing the numbers from 1 to 6; the cards should be given to the students out of order). These cards are the inputs into this cool chalk computer (this is a special kind of computer that can process several operations at the same time).
4. Get the first two students to follow the lines from their circles until they meet at a box (the others should pay attention).
5. When the two have entered the box, they should say “Hello” to each other (this is to make sure that they stop and both engage in this step), and then compare cards to decide who has the lower number and who has the higher number.
6. The student with the lower number should follow the line out to the left and go to the next box, while the person with the higher number follows the line leaving to the right to go to the next box.
7. Now get the next pair of students to do the same, meeting at a box and leaving it with the smaller to the left and the larger to the right.
8. You can now get the remaining pair of students to do this (remind them to say hello when they meet).
9. Once they have the idea, tell them to repeat this process until they get to the end of the network. If someone gets left behind, have the students go back to the beginning; they will need to pay attention when they meet at a square, and ensure that both people who have met know the outcome.
10. When they have all reached the circles at the other end of the network have them turn and face the starting circles and read what’s on their card, from left to right. They should be in the correct order from smallest to largest; if not, they may need to try again and work more carefully.
11. When each group has been through the Sorting Network, introduce a Sorting Network race to see which group can successfully complete the task in the shortest amount of time (either with two Sorting Networks racing teams at the same time, or one network with the times measured using a stopwatch).
Note: 6 different size balloons or balls can be used to make it easier!

	

	CONCLUSION
 This technique with parallel instructions can't run directly in the kind of computer system that students are likely to be learning about, as simpler systems can only compare one pair of values at a time, while this one is comparing up to three pairs of values at the same time. But although this algorithm hasn’t been written to work on a conventional system, there is still an algorithm to be observed, a parallel algorithm, and this can be implemented with specialised hardware and software. The challenge with creating parallel algorithms is to have as many things happening at the same time as possible, so that we can get things done faster. However, it's not always easy to break a problem up so that separate parts can happen at the same time, as often each comparison depends on the results of another. The diagram that we used above happens to be the shortest one we can design for sorting 6 values.



	Literature
·   https://www.csunplugged.org/en/topics/sorting-networks/
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