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	Learning Goal(s)/
Standard(s)


	NGSS.3-5-ETS1-1: Define a simple design problem reflecting a need or want that includes specified criteria for success and constraints on materials, time, or cost.



	Instructional Objectives


	Students will be able to identify a problem with their rope and then how to solve this problem. 



	Assessment

(Criteria/Look Fors)


	-In pairs, students will be able to create their rope. 

-With prompting from the teacher, the students will be able to explain the problems associated with our rope and how they could solve the problem. 



	Academic Language Focus


	Yarn, Fibers, Strand, Rope, friction 



	Questions


	Why is the rope staying together?

What will happen once the students drop their rope after the ends are tied off?

What could we do with the rope we made?

What could we not do with our rope?

What do we need to do in order to make the rope work for our new purpose?

Are we able to create the new rope? Why or why not?



	Materials


	12 equal lengths of yarn that are each approximately 12 inches; scissors; extra yarn; rope showing the fibers, strands, and yarn (if possible) otherwise computer image of a rope’s structure; hemp; cotton; nylon; linen; computer

	Instruction Procedures
Time (Total & Specific)
· Introduction

(Day 1)

· Explanation

· Participation

· Explore
( Day 2)
· Research 

(Day 3)

· Presentation

(Day 4)


	 At Old World Wisconsin, we saw how they made rope. Today we are going to be making our own in order to better understand the process.

Using the picture of the structure of rope from http://krisdedecker.typepad.com/.a/6a00e0099229e8883301348509ffdb970c-pi , explain that rope is made up of fibers, yarns, and strands.  

Fiber: thin thread that can be used to make yarn.

Yarn: thicker than a fiber, made up of fibers, can be used for weaving or knitting

Rope: Strong, thick cord made of strands that are twisted together. 

Students will work with a partner to make rope using the step by step direction sheet. 

Ask the students to predict why the rope is staying together. The explanation is that the rope is staying together because the yarns are being twisted in the opposite direction from the strands. Thus these two opposing twisting forces are acting against each other. If the forces are equal, the rope will hold together and not unravel. Next, have the students make predictions what will happen after the students drop their rope once the ends are tied off. When the rope is dropped it should lie in a straight line. This is the case because friction between the fibers stops them from sliding apart when the rope is pulled. 


Once each pair of students has made their rope, then discuss the positives that would come from the rope. For example, students could use the rope to tie some items together and pick something up. Have some students share some of their ideas. In order to spark ideas, the students can go around the room and try to use their rope for a specific purpose. Next, ask what we could not do with the rope. For example, it couldn’t be used as a belt because it’s too short. Another could be that it can’t be used for rock climbing because it’s not strong enough. 

In addition to discussing what it couldn’t be used for, students should also think about what they would need in order to make rope work. For example, to use the rope as a belt we would need longer strands to make a longer rope belt that would go around my waist. In order to rock climb we would need a different material to use instead of yarn which would be nylon so that it could support all of my weight. The teacher can have the students feel different materials that rope can be made from such as nylon, hemp, cotton, linen, etc.  Students should also do some research on what material and how much may be needed in order to create a rope with another purpose. Students should also consider if they would be able to create this new rope and explain why based on materials, time, and cost. 

Students should share with the class everything they came up with. 



	Closure

	Remind students that rope is made from different materials depending on what the rope is going to be used for. Additionally, there are strengths and weaknesses with each rope depending on what it is going to be used for. 




Adapted from: The story of rope making. (n.d.). The Rope Walk. Retrieved from: http://www.the-ropewalk.co.uk/ks2th2.pdf
