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    Unit 6 – Troubleshooting, R & D, Experimentation

Mrs. Mattson—8th Grade Invention and Innovation

Read the following scenarios taken from Inventions and Innovations, Unit #6, by VCSU. On a blank sheet of lined paper, list 3 items or ways that R & D/Experimentation in Science and R & D/Experimentation in Technology are similar and 3 differences between the two.

A science teacher is discussing properties of materials. She mentioned that pure water is an electrical insulator. Everyone in the room is dumfounded. The most dangerous thing a person can do is work with electricity around water, everyone knows that. The class decides to design an experiment to determine if pure water is an insulator, and what types of water are pure enough. They decide to test distilled water, reverse osmosis water, filtered water, a favorite bottled water, and tap water. They will use a digital ohmmeter, and glassware from the chemistry lab. Students quickly discover that getting the apparatus clean enough to avoid contamination is a challenge; if they contaminate the samples, all tests come out nearly the same – unpure water is definitely not an insulator. As they do their research they discover they need to create a column of water of a standard diameter and length. Finally, they realize that an understanding of concepts such as conductivity, resistance and resistivity must be mastered in order to create any meaningful data.
A technology teacher is preparing laboratory starter kits that will be used by other middle school classes throughout the district – the kits are for an emergency flashlight which uses super magnets to generate electricity without batteries. The problem is how to fasten the repulsion or “spring magnets” to the end of the tube so that they do not come loose if the flashlight is dropped from a height of four feet. The class is given the challenge of choosing an adhesive or fastening method. The requirements are: the adhesive must be effective, inexpensive, safe and non-hazardous, easy to apply and dry quickly. A test apparatus was constructed which caused the flashlight to land on its bottom at a 45 degree angle, which is likely in the real world. The students try 5 minute epoxy. It meets all requirements, but will add $2 to the cost of the kit. Students consider polyurethane glue, but it would add $3 to the cost of the kit, takes overnight to dry, plus the warning labels suggests it might not be appropriate for many school situations where there is inadequate ventilation. Super glue is also tried, it was moderately effective in that it survived 3 of the 4 drop tests. It added 60 cents to the cost of the kit, but it added the temptation for sniffing and placing glue on tools that other students would be using in a few moments – it glues flesh so effectively that it might require medical attention. Finally, students settle on a combination of heavy duty double sided carpet tape and electricians tape to absorb shock. It is effective, non-hazardous, and adds 2 to 3 cents to the cost of the kit.
R & D Science vs. R & D Technology Rubric
	
	Above Target

3
	At Target

2
	Below Target

1

	Written results
	Results of the reading were written legibly on a separate sheet of lined paper.
	Results of the reading were written on a separate sheet of lined paper, but not very legibly. Some parts were hard to read.
	Results of the reading were sloppy and unable to read or were not written on a separate sheet of lined paper.

	Similarities
	3 items that they had in common were listed.
	2 items that they had in common were listed.
	1 or no items that they had in common were listed.

	Differences
	3 items that were different were listed.
	2 items that were different were listed.
	1 or no items that were different were listed.


Standards covered by this activity:

10: Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving


10.F: Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system.


10.H:  Some technological problems are best solved through experimentation.
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