Mechanical Systems (hook activity)
Disciplinary Area: STEM/Sustainable Development
Unit: Mechanical systems, motion, and force
Standards
· Standards for Technological Literacy: Develop the abilities to apply the design process.
· ELA Common Core Standards: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.
“Big Ideas”

· Science is a process for producing knowledge
· Engineering is the application of science and technology
· Tools & techniques
· The role of creativity and problem solving
· Engineering design
· Design under constraint
· Fundamental concepts of science and technology
Essential Question: 
Can you design a mechanical system that will cause a wheel to 
rotate continuously?
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Scenario: 
In the next few weeks, you are going to have an opportunity to design a human-powered fan that can be used as a low-cost cooling device in a developing nation. To prepare yourself to undertake this task, you need to explore some possibilities for powering the fan using only human-generated mechanical power. Until about two centuries ago almost all of the world’s work was done by muscle-power, and much of this power was generated by humans. During the Industrial Revolution, steam, fossil fuels, and electrical powered motors replaced most human-powered mechanical machines. However, recent efforts to reduce resource dependency and the costs associated with power generation have led to a renewed interest in human-powered mechanical machines. Using the TeacherGeek® materials, develop at least one system that can be used to continuously rotate a wheel.
Deliverables:

Using only the materials supplied by your instructor, you and your teammate must build a model of a machine that will rotate a wheel continuously using only mechanical power. The mechanical power should be supplied to the wheel without direct human contact with the wheel.

Parameters: 
The completed device must:

· Demonstrate how human mechanical power can be used to rotate a wheel continuously;
· Utilize the TeacherGeek® materials as a basic platform;

· Not include direct human contact with the rotating wheel;
· Be designed using the engineering design model, and;
· Be submitted to the instructor with a completed brainstorming sheet and working drawing that illustrates how the structure was designed.

[image: image2.jpg]Hydraulic Splitting

Control rod m/llndu\ Pusher wedge

(]

Hydraulic
power unit




Assessment:

Team Name: ____________________   Group Members:  _______________________
Scoring Criteria:

1. _____ (0 – 20%) 
Completed device submitted with working drawings and 
brainstorming sheet that includes alternate ideas. 
2. _____ (0 – 20%) 
Completed structure showed evidence of creative use of 
mechanisms and the consideration of appropriate structural technique use.

3. _____ (0 – 40%) 
Rotated the wheel continuously during a two-minute test.

4. _____ (0 – 20%) 
Team utilized the engineering design loop to solve the problem  

Brainstorming Sheet

Directions:  Before your team starts construction of the device, conduct Internet research and then conduct a brainstorming session where you attempt to identify at least four different potential solutions. Record those ideas below and submit this with your final product and a drawing of the structure.
	
	

	
	


