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The Catch

Engineering for Design
The Catch Activity

Background:

Everyday, the world is challenged with issues or problems that must be solved. These problems vary from technological and medical to political and social ones. In order to find an adequate solution to any problem, the steps of the “Universal Systems model” must be followed and completed. If anyone of the steps is left out, the solution may not be successful long-term solution.

Safety is always a concern in every vehicle, in the shop, at home, or whatever else we may do in life. Designing safety features for equipment or to protect us in many other ways. This activity is based on the idea of developing problem solving skills and understanding the design principles and the design process used to create many such devices. Understanding of optimizing of materials or the use of available materials and the need for tolerances in devices will also be stressed.

Objectives:

Identify and describe the four major steps used in the four major steps of the Universal Systems Model for problem solving.

Relate how any of the steps could be used or has been solved using this method.

Use the Universal Systems model to design a free-standing prototype structure to capture and contain a raw egg from a six foot fall using nothing more than two sheets of 8 x 11 computer paper, six inches of masking tape, and one rubber band.

Materials

Two Sheets of Copy Paper

Six Inches of Masking Tape

One Rubber Band

Scissors

Ruler

Golf Ball

Raw Egg

The Activity:

Students will be divided into groups of three students.

Students will brainstorm to develop ideas on how to protect the egg.

Students will submit three or more neatly drawn sketches illustrating how they will design their protection device for the egg.

Students will build the protection device.

Students will be allowed to test their protection device using golf balls instead egg, since the golf ball is very similar in size and weight to the egg. 

Students will only be allowed to use a raw egg during the final test.

Students will be given input on the final criteria for grading the project.

The egg in its safety device will be dropped through a four foot long piece of 2’ PVC pipe and the egg will fall two additional feet into a catch container

Grading

Grading will be based on the following points:

1 page paper describing how you solved the problem using the Universal Systems Model

Brainstorming 

Design

Construction of the Safety Structure 

Overall Creativity

Resource for the activity:

PROBLEM SOLVING OR OTHER ASSIGNED PROBLEM by Barry Beuerhausen

ITEA FOUNDATIONS OF TECHNOLGY CURRICULUM GUIDE Copyright 2003

Standards Addressed
Standard 2: Students will develop an understanding of the core concepts of technology.

W. Systems thinking applies logic and creativity with appropriate compromises in complex real-life problems.

X. Systems, which are the building blocks within larger technological, social, and environmental 
Y. The stability of a technological system is influenced by all of the components of a system, especially those in the feedback loop. 

Standard 6: Students will develop an understanding of core concepts of technology.

H. The decision whether to develop a technology is influenced by     

societal opinions and demands, in addition to corporate cultures.

I. A number of different factors, such as advertising, the strength of the economy, the goals of a company, and the latest fads contribute to the shaping the design of and demand for various technologies. 
Standard 18: Students will develop an understanding of and be able to select and transportation technologies.
M. The design of intelligent and non-intelligent transportation    systems depends on many processes and innovative techniques.
Sample Grading Rubric

Paper: 15 points

·   Well written and detailed description and used              

     3.5 form based on 3.5 rubric.

· Written detailed description and used 3.5 form based on 3.5 rubric.

· Written description did not use 3.5 form.

· Written description, lack of attention to 3.5 form or detail.

Brainstorming: 10 points

· Three or more detailed sketches that reflect design requirements.

· Three detailed that reflect most design requirements.

· Two or three sketches, with little attention to detail and attention to requirements.

· One or two sketches, with no detail and effort.

Structure: 10 points

· Contains and protects eggs within design requirements.

· Contains and protects eggs; meets some requirements.

· Contains but does not protects eggs; meets requirements.

· Contains but does not protect eggs; meets some requirements.

· Structure does not achieve the desired solution; reflects lack of attention to design concepts.

Overall Creativity: 15 points

· Very creative and innovative.

· Limited creativity.

· Used publicized or common solutions.

Group Effort 50 points

· Entire group worked on project and cooperated with each other. Entire group was involved with all steps of the Universal Systems Model.

· Entire group cooperated and worked some on the project. Entire group used the Universal Systems Model.

· Entire group cooperated some worked on the project Some of the group worked on Universal Systems Model.

· Entire group didn’t cooperate. Few worked on project or Universal Systems Model.

· Lack of effort on all points.
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	· Written detailed description and used 3.5 form based on 3.5 rubric.
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	· Entire group worked on project and cooperated with each other. Entire group was involved with all steps of the Universal Systems Model.
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	· Entire group cooperated and worked some on the project Group used the Universal systems Model.
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	· Entire group cooperated some worked on the project Some worked on Universal Systems Model.
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	· Entire group did not cooperate. Few worked on project or Universal Systems Model.
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	· Lack of effort on all points.
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	100
	__________
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