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Unit 4
Tom Weber

Tech 665

Invention and Innovation

Unit Four outline 

PowerPoint and notes







1-2 day

Chain Reaction Activity






1 day

Brainstorming Activities 1, 2, 3





1-2 day

Unit 4 Activity Engineering Design





6 days




Testing and redesigning






2 days





















11-13 days total
Teacher Notes:
This unit starts with the students watching a PowerPoint about the terms and concepts surrounding Engineering. This PowerPoint will be given to the students to use as a guide in helping them to understanding the content behind Engineering.  If you print the PowerPoint out for the students you can remove words to have the students fill in the answers as they watch your lecture. Special needs students can get the PowerPoint without words removed.
The second day can be used to play the Chain Reaction Game. Day Three and Four is when you will introduce brainstorming and complete Activities 1, 2, and 3. You can also come up with your own ideas; the internet is full of ideas for brainstorming. This is important to get the students to open up to thinking and expressing ideas and thoughts they have in the classroom.

The lab activity for this unit is designing and constructing the Assistive Device. The groups of two to three students will have to brainstorm ideas they have about how to solve the problem. After brainstorming they will need to draw/sketch what they would like to make. At this point you will need to start the discussion and demonstration of the tools either hand or machine that could be used to complete the activity. Safety, material usage and storage are all problems you the teacher may have to solve for the students to complete the activity. You are encouraged to use the Engineering Design Process the students learned about in the PowerPoint. They are:
1. Identify the problem

2. Define the problem (refine)

3. Gather information

4. Develop alternative solutions

5. Select and refine the best solution

6. Express the design. (Sketch or Drawing)

7. Build a model

8. Evaluate, revise and refine solution

9. Communicate the solution.

You should post this in the classroom to help the students to pinpoint what step they are on. This model will be used in the upcoming units, with this in mind, keep the students following the process. The rubrics for the activity will help in the assessment of the device.
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Chain-reaction contraption
ENGINEERING DESIGN
CHAIN-REACTION CONTRAPTION 
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Create an imaginary contraption that takes multiple steps to complete a simple task. 
In a chain-reaction contraption, one action triggers another action, which triggers another action in sequence, and so on and so on. This game uses pictures of everyday objects and challenge cards to create an imaginary chain-reaction contraption. Engineers and designers in the real world begin by using imagination. Play this game and imagine your own crazy and creative contraption.

To complete this activity you will need to go to www.starwars.mos.org and select the “for educators” button. Select the “download” button and scroll down until you see the Chain-Reaction Contraption Game. Download the activity and print the document. You may need to print several pages of the action cards so you have plenty for the students to use. Show the kids the sample chain-reaction contraction and then divide them into teams or two or three. Select one Challenge card and have them create a Contraption. The idea of this activity is it get the students to think outside the box, to have fun and to get the ideas flowing. As far as accessing this activity that would be up to the teacher. Just the quieter/shyer kids participating in the activity would be a plus for them. You could post some of the ideas on a bulletin board to get the kids feedback.  The Museum of science/starwars website has some great technology activities that are also linked to the ITEA standards and benchmarks.
Activity Rules
Use as many components as you can to create an imaginary Chain-Reaction contraption. In a Chain Reaction Contraption, one action triggers another action, which triggers another action in sequence, and so on and so on. Be creative and goofy. 

Materials

Action cards (pictures of everyday objects)

Challenge cards (inventions to create) Materials

Getting Started

Print out the action cards (ball, bell, slide, trampoline, etc.) and challenge ! cards

(turn on the radio, wake the cat, sweep the floor, etc.).

Cut out the cards.

Play

Shuffle the action cards and place them face down in a pile.

Pick the top challenge card.

Pick ten action cards.

Using only the objects on the cards, arrange the cards in a sequence to create your Chain-Reaction Contraption. Use as many of your cards as you can.

This material is based upon work supported by the National Science Foundation under Grant No. 0402616. Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation (NSF).

Standards and Benchmarks

· The Nature of Technology > 01.H. Characteristics and scope of technology (Grade: 6, 7, 8)

Technology is closely linked to creativity, which has resulted in innovation.

· Understanding Design > 08.B. Attributes of design (Grade: K, 1, 2)

Design is a creative process.

· Understanding Design > 08.E. Attributes of design (Grade: 6, 7, 8)

Design is a creative planning process that leads to useful products and systems.

· Understanding Design > 08.F. Attributes of design (Grade: 6, 7, 8)

There is no perfect design.

· Understanding Design > 09.D. Engineering design (Grade: 3, 4, 5)

When designing an object, it is important to be creative and consider all ideas.

· Understanding Design > 09.E. Engineering design (Grade: 3, 4, 5)

Models are used to communicate and test design ideas and processes.

This list is provide by the Museum of Science, Boston Starwars.mos.org

	Oral Presentation rubric : Chain Reaction Contraption


Teacher Name: Mr. Weber 


Student Name:     ________________________________________ 


	


	CATEGORY 
	4 
	3 
	2 
	1 

	Enthusiasm 
	Facial expressions and body language generate a strong interest and enthusiasm about the topic in others. 
	Facial expressions and body language sometimes generate a strong interest and enthusiasm about the topic in others. 
	Facial expressions and body language are used to try to generate enthusiasm, but seem somewhat faked. 
	Very little use of facial expressions or body language. Did not generate much interest in topic being presented. 

	Stays on Topic 
	Stays on topic all (100%) of the time. 
	Stays on topic most (99-90%) of the time. 
	Stays on topic some (89%-75%) of the time. 
	It was hard to tell what the topic was. 

	Posture and Eye Contact 
	Stands up straight, looks relaxed and confident. Establishes eye contact with everyone in the room during the presentation. 
	Stands up straight and establishes eye contact with everyone in the room during the presentation. 
	Sometimes stands up straight and establishes eye contact. 
	Slouches and/or does not look at people during the presentation. 

	Speaks Clearly 
	Speaks clearly and distinctly all (100-95%) the time, and mispronounces no words. 
	Speaks clearly and distinctly all (100-95%) the time, but mispronounces one word. 
	Speaks clearly and distinctly most ( 94-85%) of the time. Mispronounces no more than one word. 
	Often mumbles or can not be understood OR mispronounces more than one word. 
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Brainstorming Activities – Start this unit by going over the Brainstorming rules in the list below. Post them in your room or give the students a copy of them to put in your notebook or folder. There are three brainstorming games, Troubleshooters, What can you see? and Who’s line is it anyway?.  You can try one or all three to get your students into brainstorming.
Rules for Brainstorming by The Museum of Science, Boston
www.starwars.mos.org
Brainstorming

Background
Whether you are an engineer or a filmmaker, brainstorming is a key part of the design process, and can be a lot of fun! Discussing ideas with others helps develop creative abilities. Using our imaginations encourages original thinking, flexibility, adaptability, empathy, and the ability to generate multiple solutions to a problem. Playing around with ideas and objects helps us see that there may be more than one solution.

There are lots of ways to brainstorm. Some people like to generate a lot of ideas in a few minutes and other times people brainstorm for an entire day. Sometimes people write down all their ideas, other times they don’t. Here are some brainstorming tips. Choose the ones that work for you. And practice. Brainstorming itself is a skill. The first time you brainstorm by yourself or with a group it may be awkward. Keep it up. In addition to the ideas themselves, brainstorming gives everyone gets a chance to be heard and have fun!

“A person who never made a mistake never tried anything new.”
-Albert Einstein
This material is based upon work supported by the National Science Foundation under Grant No. 0402616. Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation (NSF).

Brainstorming Tips

Accept all ideas.

Build on ideas. Neither the first nor the last idea is necessarily the best idea. 

Encourage “silly” and “wild” ideas, and don’t criticize people who bring them up.

Post your guidelines. For example: Defer judgment. No debating. Listen respectfully. Focus on the topic.

Don’t insist that everyone take a turn.

Use a visual cue, such as a word written in large colorful letters, a line-drawing, or a photograph.

Try some background music. Music can help some people focus. Try some upbeat, instrumental music to create a sense of play.

Try some warm-up activities before brainstorming, particularly if participants don’t know each other or haven’t brainstormed much. Play a name game or a word game. Read a very short article or story about the topic, out loud. 

Try an Idea Jam. How many ideas can you come up with in one minute?

Play “let’s pretend”.

Ask: What if?

Ask: How could we make it better?

Write out ideas and put a sequential number next to each. This can help people keep track when jumping back and forth between ideas.

Have lots of paper or whiteboards for people to write down ideas. Put paper on the walls, the floor, the table, all around the room.

Use sketches and diagrams. Have lots of colored markers.

Don’t try to write everything down.

Act-out what you are talking about. 

Don’t let the teacher, the expert, or the loudest person speak first or most often.

Have Fun! • • • • • • • • • • 
Brainstorming activities –Game 1 – Troubleshooters - Break the students into groups of three. Name a problem with which everyone is familiar—say, how to reduce the number of homeless people on the streets. Then assign each group a familiar figure from history, fiction, or current events, and have them determine how that person would solve the problem. For example, what if Martin Luther King, Jr. were to tackle the homeless problem? What if the Minnesota Vikings football team were to try it? Bill Gates? Napoleon Dynamite? Bill Clinton? Bono? As a starting point, suggest that the students consider what particular expertise the person would bring to the problem and what his or her objectives would be. 
Brainstorming - Game 2 – What Can You See? Sometimes you’re so close to a problem you can’t see how it will ever be solved. This situation is so common, it even has it’s own cliché – “you can’t see the wood for the trees”. Here’s a brainstorming game to help you see things differently, and aid the problem solving process.



Show these shapes to your team, and ask them to individually write down what they can see. You may find descriptions such as; three colored shapes, or a green circle with a diagonal line, a red hexagon and a yellow thought bubble etc. 
Some may have made a small creative leap and seen the top left figure as a green “forbidden” road sign. Others may have taken bigger creative leaps and see a winking, bearded face or an imminent solar eclipse on a cloudy day. It doesn’t matter if you can or can’t see these more outlandish images – there’s no right or wrong answer. Looking at things in a fresh, new way can trigger a whole train-load of thoughts, and that’s the essence of effective brainstorming. 
Get the team to look at the shapes again and see how they describe them differently, second time round. 


Now, focus on your problem, and encourage your team to look at it with fresh eyes or “in a different light”. How would they describe the problem to a non-English speaker, a child or a Martian? 

Use this process to encourage objectivity and distance from a problem, and start a more creative problem solving process.
Brainstorming Exercise 3 – Who’s Line Is It Anyway?

“Normal” behavior is encouraged at work, as this is the easiest, most efficient way to get things done. As a result, our creative self often is hidden away, getting fat from under-use. Then along comes a manager demanding we do some brainstorming to come up with an innovative solution. Ouch! Like un-used muscles, creativity improves with exercise, so here’s a brainstorming exercise to warm-up those under-used creative muscles.

Just like the TV show, the principle of this brainstorming exercise is simple – improvisation. Collect 5 random props from home, the office or from the problem solving team e.g. belt, toy dog, post-it notes, lunch box and paper clip. Leave these props in the middle of the room and encourage people to come up with different uses for the props e.g. the belt could become a Japanese warrior’s head-band or the toy dog is hidden from the group and is “dog-gone”. You get the drift! 

Give this exercise a time limit of 10-15 minutes and encourage all team members to take part. Even the shyest will have some creative use for the props!

If you’re aiming to develop a new solution, take your existing product or process and see how you could use it or look at it in a different way. The crazier the better at this stage – remember you’re aiming for quantity not quality – and take note of the ideas generated. It’s only later that we put our critical hats back on, and rate the ideas and assess their suitability. 
 About the Brainstorming activities: The ideas for these activities came from a website called Management for the rest of us. www.mftrou.com/index.html   As I did the research about this subject I discovered that the author of this site is an electrical engineer who graduated from the Strathclyde University in Glasgow, Scotland. Her book Icebreakers, 7 Brainstorming tips is a good way to get your kids to brainstorm. You can purchase it and it will download into a pdf file.
About Lyndsay Swinton
Management for the Rest of Us by Lyndsay Swinton is for people who are new to management or need to fine tune existing skills. Whether you are a team of one (you!) or lead a larger team, the tips, techniques and resources are all experienced based and get results quickly. 
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	The creator of mftrou.com, Lyndsay Swinton, is an experienced people manager and team leader and is Uncommon Knowledge's personal development and coaching expert.


She has earned her spurs in a variety of management environments, from factory floor to tech teams. Lyndsay graduated with a first class honours engineering degree from Strathclyde University in Glasgow, Scotland, in manufacturing engineering and management. Lyndsay graduated top in class receiving the Institute of Electrical Engineering (IEE) prize for best student, the British Production and Inventory Control Society prize and IEE Sir Walter Puckey runner up prize for her final year thesis on effective industrial organization.

Lab Activity for unit Four – This activity the Principles of Universal Design will be the main “hands-on” activity for this unit. The following photos and website information will give you hints to help your students in their design and construction of the assistive device. You can buy devices like these at retail stores and discount stores for reduced prices. Don’t show these to the student until after they have created and tested their own device.
[image: image1]You can order a Golden Retriever Reacher by calling our 1-800 toll free number. 

Regularly priced at $29.99 + $5.95 shipping and handling, Golden Retriever reachers are now available with FREE shipping & handling.



1-800-745-9558 (toll free number) between 8:00 A.M. and 5:00 P.M. Monday - Friday (CST).



http://www.arfarf.com/features.html
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