
Section:  SWE-Wichita Area I05 
Project:  DR008 Engineering Expo 
Description: The Expo will present 10 engineering related, hands-on activities to 

elementary school students. 
Expo Date:  March 20, 1999 
Time:   10:00 a.m. – 2:00 p.m. 
Target Audience: Home Schooling Students of the 4th to 6th grade age group (this event will 

be open to anyone). 
 
·  Narr ative Descr iption: 

On Saturday March 20, 1999, the Society of Women Engineers “Engineering Expo” was 
held at the Beech Activity Center in Wichita, Kansas.  The event was advertised to the 
Wichita area home-schooling community (via their newsletter) and the general public (via 
the local newspaper).  Nearly 500 people attended.  Ten hands-on activities related to 
different engineering disciplines were presented.  Also, faculty members from Wichita State 
University presented two demonstrations.  Information regarding engineering education was 
provided such as academic requirements and institutions with engineering programs.  T-shirts 
were given to school age students who participated in activities at six or more booths.  
Comments were in general very positive.  Most people were pleasantly surprised at how 
interactive the booths were.  Some comments were “If I’ d known it would be like this, I’ d 
have 1.come earlier so I could have seen/done more or 2.encouraged more people to come.”  
 

·  Budget- 
Expense  Equipment and Supplies    
  Aeronautical Engineering-Paper Airplanes $40.69 
    Applications Engineering-Egg Drop $120.10 

  Astronautical Engineering-2 Liter Bottle Rockets $110.25 
  Biomedical Engineering-Fixing the Body 

Machine 
$272.60 

  Chemical Engineering- Make-it-Yourself Slime $79.17 
  Civil Engineering-Bridge Building $548.93 

  Computer Engineering-Computer Guts $36.40 
  Electrical Engineering-Electrical Circuits $73.04 

  Industrial Engineering-Robotics $429.88 
  Material Science-Engineering Materials $80.55 
  Mechanical Engineering-Gears, Gears, Gears $109.80 
  Name Tags, Pre-Surveys, Post-Surveys $59.22 
  T-shirts $2,793.59 
  Meeting Expenses $101.07 
  Raytheon Center $230.86 
  Extension Cords for all booths $20.02 
  Thank yous $171.67 
                                                                  Subtotal                   $5,277.84 
  Publications  
  Signs $341.49 
  Brochures $61.42 
                                                                  Subtotal                   $402.91 
  Advertising $175.00 
    
    



Income  $5,693.00   
Net due $162.75  

 
 

 

·  Measurement of what the event achieved: 
The following questions were given to participants prior to the event with the listed responses: 
 

Question Yes No 
Do you know any engineers? 136 (82.4%) 29 (17.6%) 
Do you know what engineers do? 98 (63.2%) 57 (36.8%) 
What type of courses/education is necessary to become an engineer? 92 (57.5%) 68(42.5%) 
Can you list three different disciplines of engineering? 68 (42.8%) 91(57.2%) 
Can you list three universities that offer engineering courses? 77 (49.6%) 78 (50.3%) 
Name one thing you would like to learn about today N/A N/A 
For qualitative questions, “Yes” indicates that the person had an understanding of the question 
and responded accurately.  For example they were able to li st 3 universities that offer 
engineering courses.  “No” indicates they were uncertain or could not accurately answer the 
questions. 
 
The following questions were given to participants after the event with li sted responses: 
 

Question Yes No 
Do you know any engineers? 229 (79.5%) 59 (20.5%) 
Do you know what engineers do? 239 (83.3%) 48 (16.7%) 
What type of courses/education is necessary to become an engineer? 187 (70.6%) 78 (29.4%) 
Can you list three different disciplines of engineering? 196 (68.5%) 90 (31.5%) 
Can you list three universities that offer engineering courses? 207 (72.1%) 80 (27.9%) 
List your three favorite booths N/A N/A 
Although there were more “no's” li sted in the after report, there were more post surveys 
completed. The percentage of positive response for all questions did increase with the exception 
of question number one.  Perhaps the participants did not feel they personally knew an engineer. 
 
Below lists the frequency that each booth was mentioned in the “three favorite booths” question: 
 

Booth Frequency Mentioned 
Aeronautical Engineering(paper airplanes) 110 
Astronautical Engineering(bottle rockets) 154 
Bio-Medical Engineering(bones) 35 
Applications/Materials Engineering(egg drop) 148 
Chemical Engineering (slime) 113 
Mechanical Engineering (gears) 62 
Civil Engineering (bridge) 33 
Computer Engineering (computer guts) 40 
Electrical Engineering (circuits) 50 
Industrial Engineering (robot) 87 
Based upon observation, none of the booths were “under attended”. 



·  What were our goals and how did we accomplish them?: 
1. To Reach 400 home schooled students and their famili es- 492 people signed in at the 

event.  The event was advertised mostly to the home schooling community although the 
event was opened to anyone and was advertised in the local newspaper.  

2. To increase membership par ticipation by 12 members- At least 17 SWE members were 
involved with the event.  Additionally, 68 volunteers participated.  The Expo provided an 
excellent opportunity for the SWE members to get to know each other as well as to work 
with the SWE Student chapter.  The planning committee met several times, beginning in the 
fall of 1998.  Fellow SWE members were recruited via e-mail , phone-calls and direct 
conversations to help out with the Expo.  Three meetings were held with the booth leaders 
prior to the event.  These meetings were criti cal in carrying out the event smoothly.  
Everyone did a great job at preparing her booth.   

3. To develop 10 experiments that can be used again for the section career guidance 
activities. - The following lists all the booths presented at the event.  Ones followed by an 
asterisk indicate that reusable equipment was purchased.  Plans for all the below activities 
can easily be reused. 

 a) Aeronautical Engineering – Paper Airplanes 
 b) Astronautical Engineering- Bottle Rockets 
 c) Chemical Engineering- Polymers (make it yourself slime) 
 d) Electrical- Circuits *  
 e) Civil - Bridge building activity * 
 f) Mechanical- Gears *  
 g) Industrial- Robotics *  
 h) Biomedical- Fixing the body Machine (related to bones and heart valves) *  
 i) Engineering Applications- Egg Drop  
 j) Computer Engineering- Hardware 
       Already some have been put to use at some public school activities and with a Girl Scout 
event. 
As can be seen the main goals were all successfully met. 
 
·  Outcomes: 
1. The SWE members in Wichita have gotten to know each other better. 
2. More people in the community are aware of SWE 
3. More people in the community have a better understanding of engineering and what 

engineers do. 
4. More people in the community have learned the educational requirements necessary to 

become an engineer and what institutions offer engineering programs. 
5. If another Expo is held next year, more people from other engineering and education groups 

will be willi ng to volunteer. 
6. If another Expo is held next year, more people will attend. 
 
·  Recommendations/Comments: 
1. Hold another Engineering Expo next year, applying the “lessons learned” to improve the 

event. 
2. The monies received were adequate.  In future years, less money may be required for the 

following reasons: 
a) T-shirts will not be done 
b) Supplies for several of the booths have already been purchased. 

3. Suff icient time was allotted for the project. 
4. No significant problems were encountered. 



5. The project has not received any public attention since the Expo occurred.  More attention is 
anticipated for future Expo's. 

 
·  Lessons Learned (based upon observations and comments received): 
1. Set up earlier for the event (perhaps the night before).   
2. Don’ t do a survey.  It makes registration more cumbersome.   
3. Make the booth leaders responsible for booth necessities (extension cords for example). 
4. Make the pre-survey have yes/no answers or have a pre-registration.   
5. Define metrics differently.  Actually the level of participation was a better measure of 

success. 
6. Public school teachers would like to be notified of future events. 
7. Place a larger advertisement in the Local newspaper (1/2 page) 
8. Advertise in the state home schooling newsletter. 
9. Get more support earlier from other groups (engineering educators, NASB, AIAA) 
10. Take the bridge apart and reassemble it with every group 
11. Lengthen the event 9a.m.-12p.m. (lunch break) 1p.m.-4 p.m. or 10a.m.-3p.m..  Start and stop 

the event at odd times (5 or 15 minutes after the hour) 
12. During the event a few people are needed to act as overall organizers. 
13. Prior to the event individual booth leaders and their volunteers should meet 
14. Have volunteers work in shifts 
15. Put signs out on main streets giving directions to the facilit y 
16. Get a contract for the event location 
17. Hold the event during a time other than public school spring break 
18. Have more T-shirts in varying sizes for the volunteers 
19. Skip T-shirts for volunteers 
20. Skip T-shirts for participants 
21. Expand the Gears set for the Mechanical engineering booth 
22. Get more bones for the biomedical engineering booth 
23. Expand the electrical engineering booth  



Activities  
The following activities are designed to educate students in the various engineering disciplines.   These activities have 
been used by SWE-Wichita for the engineering expo and other career guidance events.   Demonstrations and additional 
instructions may be set up through a SWE member by contacting a SWE off icer. 

Aerospace Engineering  
    Bottle Rocket Simulator  
    Hot Air Balloons  
    Paper Airplanes  
BioMedical Engineering  
    Bones  
Chemical Engineering  
    Balloons  
    Slime  
    Volcanoes  
Civil Engineering  
    Bridge  
        Demonstrates the principles of truss loading and bridge construction (Carla R.)  
Computer Engineering  
    Computer Guts  
Electrical Engineering  
    Electric Circuits  
Mechanical Engineering  
    Gears  
Industrial Engineering/Robotics  
    Robots  
    Robot Construction 
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Bottle Rocket Simulator Activity: 

Materials:  

l Modeling clay  
l 2 straws (different sizes)  
l Empty plastic pop or water bottle  

Instructions: 

Take clay and role into a small golf ball .  Using the larger size straw, poke one end of the straw into the 
clay to plug the end of the straw (plug should be ¼”). Take the clay ball and roll into a worm. Then wrap 
the clay around the smaller diameter straw. Place this in the mouth end of the bottle. Seal this so that no air 
comes through except through the straw. The smaller straw should not have any clay plugging the end. 
Then, set the larger straw over the smaller straw with the plugged end at the top. Squeeze the bottle and 
watch the straw fly! 

Society Of Women Engineers - Wichita Area Section (I05)  

Career Guidance  

Bottle Rocket Simulator  
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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Tip:  Let the kids make fins out of construction paper and tape to the end of the large straw (the one that 
has the clay plug).  This wil l make it look more like a rocket and it’s fun. 

 

Engineer ing Pr inciple:  

l Propulsion – Compression of gas within the bottle forces the straw to fly when you squeeze the bottle.  
l Pressure/Volume Relationship – As the pressure increases, the volume decreases.  Since the amount of air stays 

constant, when you squeeze the bottle it forces the air out the top and causes the straw to fly.  

 
 

  

Sponsored By  
This page maintained by SWE 
 
Comments? Tammy Lewis  
Last Modified: April 12, 2000 (tll)  
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More Information to Come. 

Materials:  

l Tissue Paper  
l Glue Sticks  
l Blow Dryer  

Instructions: 

  

 

Engineer ing Pr inciple:  

Society Of Women Engineers - Wichita Area Section (I05)  
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Hot Air Balloons 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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The paper airplane activity is a 
fundamental way to teach kids the 
basics of drag and li ft.  

 

 

Links to Paper Airplane Sites:  
   

Paper Airplanes - Quick and Simple! 

Making Paper Airplanes - A guide to building the best paper airplanes.  

Make Your Own Planes - Phoenix Sky Harbor International Airport.  Instructions on four of the coolest 
paper airplanes ever for you to make.  

Exploratorium Magazine Online: Paper Airplanes  

Off to a Flying Start - ONLINE PROJECT  

Paper Airplane Activity  

How to Build a Paper Jet Model. 

 

Engineering Principles:  

l Drag – Also known as wind resistance.  This is the force caused by air acting in the opposite direction of motion.  
l Lift – The pressure differential caused by air flowing over and under the wing.  

 

Activities to demonstrate these principles:  

Society Of Women Engineers - Wichita Area Section (I05)  
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Paper Airplanes 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Paper Airplane Sites / Engineering Principles / Activities   
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l Change the shape of the plane and wings  
l Add weight to different areas of the plane (tip – use paperclips, tape, etc.)  
l Air races to see which plane flies further  
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The balloon activity demonstrates the fundamentals of acid based chemistry. 

Materials:  

¡ Balloon (mouth needs to fit snugly over bottle opening)  
¡ Soda bottle  
¡ Vinegar  
¡ Baking soda  

 

Instructions:  

1. Pour about 1/2-cup vinegar into the bottle.  
2. Put about 1/4-cup baking soda into the balloon.  
3. Without getting baking soda into the bottle, fit the balloon opening over the bottle mouth.  
4. Hold balloon vertically over bottle to allow baking soda to mix in with the vinegar. Be careful, 

balloon may pop.  
Tip: You may want to perform this experiment outside or over a sink because it can get messy. 

 

Engineer ing Pr inciples:  

   
Explanation: 

Vinegar (HC2H3O2 aq) is an acid (pH 2.5).  

Society Of Women Engineers - Wichita Area Section (I05)  
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Balloon Experiment 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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Baking Soda (2NaHCO3 s) is a base (pH 8).  
When they combine, a reaction occurs.  
Carbon Dioxide (CO2) is released.  
The balloon expands as it captures the CO2. 

 
The pH scale:  

The pH scale ranges from 0 (extremely acidic) to 14 (extremely alkaline or basic). The pH 
scale measures how many hydrogen ions are in an aqueous solution. Acids have higher levels 
of hydrogen ions.  Each change in pH number represents a tenfold change in acidity.  Distill ed 
water has a neutral pH of 7.0. 

 
Other Common Acids:  

Juices    Yogurt  
Cream of Tartar   Molasses  
Sour Milk    Coca-Cola  
Coffee    Tea 

 
Other Common Bases:  

Milk of Magnesia   Ammonia  
Lye    Soap  
Alka Seltzer 
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Materials:  

l Plastic cups/bowls for mixing in.  
l White Glue  
l Borax  
l stiring spoons for mixing.  
l Food coloring (optional)  
l Zip Lock bags - used to store slime in so they can take home.  

Instructions: 

We mixed white glue, which is a water-soluble polymer (polyvinyl acetate) with borax.    Borax is a cross-
linker.    When the cross-linker was added, we stirred really hard and the glue formed a very rubbery 
material.    We played with this in our hands.   We stretched our polymer, bounced it and watched it 
flow.    Then we washed our hands. 

Society Of Women Engineers - Wichita Area Section (I05)  
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Slime 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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We took our slime home but must remember three things:   (1) Do not eat it (or put it where a younger 
sibling might eat it).   (2) Do not throw it around on the carpet (it should wash out with soap and water, but 
who wants the work).    (3) Throw it away in the wastebasket after a couple of days (before it starts to 
mold).  
  

 

Engineer ing Pr inciple:  
   

Today we enjoyed a fun polymer activity – making slime.   What is slime?   It’ s a stretchy, slimy, cross-
linked polymer that is made from white glue and household borax. 

The word polymer comes from the Greek words poly: “many”  and meros: “parts” .    Polymers are 
composed of many individual units called monomers.    These monomers are linked together with chemical 
bonds to form long chains.    A typical polymer is made of 1,000 to 10,000 monomers linked together.  

Polymers are everywhere!   Examples of natural polymers include wool, cotton, wood (cellulose), silk, 
protein, starch and rubber.   Some synthetic or man-made polymers include plastics, synthetic rubber, 
nylon, Styrofoam, polyester, Teflon and fiberglass.   It is a good idea to recycle manmade polymers to 
conserve our oil resources and to protect our environment.   Most plastics are now recyclable.   In 
recycling some polymers are burned, others are heated and reformed into new objects li ke plastic lumber, 
floor mats and drinking cups, others are degraded to fuels and burned to make electricity or steam.  

The Human Polymer Chain: Four or five students stood in a line.   Each of us represented a monomer.   
Then we linked arms.   Each link represented a chemical bond.   The chain we formed has many units and 
represented a polymer.   Our chain was really flexible.    When some of us held onto 2 chains at once we 
cross-linked the human polymer chains.   Now the movement of one chain depended on the movement of 
the others.   The cross-linked chain was not as free to move around as the single chains were.  
   
  

Information used for Slime Poster:  

Make-I t-Yourself Slime  

Poly + Meros  = Polymer   

Polymers are composed of many individual units called monomers.    These monomers are linked together 
with chemical bonds to form long chains.  

Polymers are everywhere!  
What are some examples of natural polymers?  
Wool, cotton, wood (cellulose), silk, protein, starch and rubber.  

 
Single Chain Polymer Cross-linked Polymer 

Page 2 of 3CGA Slime, SWE - Society of Women Engineers - Wichita Area Section

6/26/02http://www.niar.twsu.edu/swe/ictcareerga/ictcareerga_slime.html



What are some synthetic or man-made polymers?  
Plastics, synthetic rubber, nylon, Styrofoam, polyester, Teflon and fiberglass.  

The Human Polymer Chain:  
   
  

White Glue  + Borax = Slime  
   

White glue is a water-soluble polymer.    Borax is a cross-linker.  

(1) Do not eat it (or put it where a younger sibling might eat it).  
(2) Do not throw it around on the carpet or leave on wooden furniture.  
(3) Throw it away in the wastebasket after a couple of days.  
   
   
  

 
 

Sponsored By  
This page maintained by SWE 
 
Comments? Tammy Lewis  
Last Modified: April 12, 2000 (tll)  

 
Single Chain Polymer  

(Our chain is really flexible!) 
Cross-linked Polymer  

(Our group is not as free to move around!) 
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The volcano activity demonstrates the fundamentals of acid based chemistry. 

 Materials  

l Ingredients for Volcano 
¡ 1 Package of Crayola Clay Magic  
¡ 1 35 mm Empty Film Canister  

l Ingredients for Eruptions 
¡ Baking Soda (Sodium Bicarbonate)  
¡ Vinegar (Acetic Acid)  
¡ Food Coloring Optional  

 Instructions 

Instructions for forming Volcano 

1. Form a conical shape from the clay around the film canister, without fil ling the film canister.  Then, 

Society Of Women Engineers - Wichita Area Section (I05)  
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Volcanoes 
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Materials / Instructions / Engineering Principles 

Page 1 of 3CGA Volcanoes, SWE - Society of Women Engineers - Wichita Area Section

6/26/02http://www.niar.twsu.edu/swe/ictcareerga/ictcareerga_volcanoes.html



make lava runs down the sides of the structure using a table knife.  
2. Allow to volcano to dry overnight.  

Instructions for Eruptions:  
  

1. Add food coloring to vinegar until desired color is achieved.  
2. Place 1 tsp of baking soda in film canister and then add vinegar solution until baking soda is dissolved.  
3. Tip:  This is messy – perform experiment in a container or sink.  

Engineer ing Pr inciples:  
   

Explanation: 

l Vinegar (HC2H3O2 aq) is an acid (pH 2.5).  
l Baking Soda (2NaHCO3 s) is a base (pH 8).  
l When they combine, a reaction occurs.  
l Carbon Dioxide (CO2) is released (which causes the foaming).  

 
The pH scale:  

The pH scale ranges from 0 (extremely acidic) to 14 (extremely alkaline or basic). The pH scale 
measures how many hydrogen ions are in an aqueous solution. Acids have higher levels of hydrogen 
ions.   Each change in pH number represents a tenfold change in acidity.  Distill ed water has a 
neutral pH of 7.0. 

Other Common Acids: 

Juices  
Yogurt  
Cream of Tartar  
Molasses  
Sour Milk  
Coca-Cola  
Coffee  
Tea 

Other Common Bases: 

Milk of Magnesia  
Ammonia  
Lye  
Soap  
Alka Seltzer 
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Materials:  

l Mini Marshmellows  
l Toothpicks  

Instructions: 

Show the kids how a traditional bridge would look like using the materials.  Discuss bridges.  Let the kids 
build their own bridge from materials. 

 

Engineer ing Pr inciple:  
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Materials:  

l Old computer parts, memory, motherboards, host adapters, video cards.  
l Grounding Straps  
l screwdrivers, pilli ps  

Instructions: 

Showed the kids how to add memory, what the inside of  a computer looks like.  Had 2 computers opened 
and used one as a show and the other I disconnected wires and took out memory and let the kids put it back 
together. 

Engineer ing Pr inciple: 

Explanation  
Most kids have used a computer at least once but many of them have not had the opportunity to see what is 
inside, how everything works together, and how things have changed over the years.  This booth give the 
kids the chance to touch pieces of the computer, install memory, learn about static discharge and how it 
can harm the parts, and see various of other parts. 

 
  

 
  

Society Of Women Engineers - Wichita Area Section (I05)  

Career Guidance  

Computer Guts 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 

Page 1 of 2CGA Computer Guts, SWE - Society of Women Engineers - Wichita Area Section

6/26/02http://www.niar.twsu.edu/swe/ictcareerga/ictcareerga_computerguts.html



Sponsored By  
This page maintained by SWE 
 
Comments? Tammy Lewis  
Last Modified: April 12, 2000 (tll)  

Page 2 of 2CGA Computer Guts, SWE - Society of Women Engineers - Wichita Area Section

6/26/02http://www.niar.twsu.edu/swe/ictcareerga/ictcareerga_computerguts.html



Kids are very curious about 
electricity, so SWE has put 
together a few circuit boards to 
help explain the process.  There is 
a series circuit, a parallel circuit, 
and a switch.  These circuit boards 
have light bulbs which kids can 
manipulate to understand more 
about electricity.  The kids can 
also use the switched circuit to test 
various materials for conductivity. 
 

   
   
   

The direction of current and the reasoning behind the basic property of a series circuit can be explained with the series 
circuit board.   You can explain how the voltage changes as the current flows through the lamps.  If the children loosen 
one of the bulbs in the series circuit, the other bulb will go out.  

  
The curious thing about this following circuit is quite the opposite of the Series Circuit.  In this circuit the voltage is 
constant and the current is shared as it flows through the lamps.  The children once again can loosen a light bulb and 
take note that the remaining bulb, which is still glowing, becomes brighter because of the increase in current.  The 
voltage changes as the current flows through the lamps.  

Society Of Women Engineers - Wichita Area Section (I05)  
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Another fun experiment is to use the switched board (a series circuit with two alli gator clips making the switch) to test 
for conductivity of materials.  Various materials (rubber, aluminum, chalk, gold, etc.) can be placed between the 
alligator clips to see if they carry (conduct) electricity.  The conductor activity work sheet can be used to keep track of 
your materials.  

When the current is not big enough to light the bulb, but you think the material may still be conductive, a Light 
Emitting Diode is used.  A much smaller current requirement is needed to prove this test.  You can also use ohmmeters 
to measure the resistance on other items, showing that electrical properties exist in unexpected forms.  An example of 
this was illustrated by using a potato to light the LED!! !!!  

  
   
   

Glossary of Terms  

n Batter ies:    Batteries store chemicals that make electricity by pushing electrons along a wire.  
n Circuit:     A circuit is a path followed by an electric current.  A gap in a circuit breaks the path so the 

current no longer flows.  
n Conductors:    Conductors are materials through which electricity flows.  
n Electr ic Cur rent:    An electric current is a flow of electrons through a wire or other conductor.  
n Electr icity:    Electricity is a form of energy used to make light and heat and to run machinery.  
n Electrons:    Electrons are tiny particles in atoms that carry electricity.  

Page 2 of 4CGA Circuit Boards, SWE - Society of Women Engineers - Wichita Area Section

6/26/02http://www.niar.twsu.edu/swe/ictcareerga/ictcareerga_eeboards.html



 

Activity Work Sheet - Electr ical Engineering Exper iment  
   

What is an electr ical circuit:   
  

The electricity we use at home flows along wires.  The electricity is created by particles called 
electrons.  Electrons move along a wire to create the flow of electricity, or the electric current.  
The wire conducts, or carries, the electricity to where it is needed.  But how do we get the 
electrons to flow on the wires? Batteries store chemicals that react together to push electrons 
along a wire.  Today, we will use a battery to push electrons along a wire, thus creating an 
electric current.  By connecting a wire from each terminal of the battery to each terminal on 
the bulb holder, we wil l complete the circuit and light the bulb. 

 
Show and Tell/H ands on Exper iments:  
   

1. Show a complete circuit w/ 1 light bulb and explain why it is a completed circuit  
2. Show a series circuit w/ 2 light bulbs: 

1. What happens to the brightness of the bulb when it is one bulb vs. two bulbs?  
2. What happens when you unscrew one of the lightbulbs?  Why?  

3. Show a parallel circuit w/ 2 light bulbs: 
1. What happens to the brightness of the bulb when it is one bulb vs. two bulbs?  
2. What happens when you unscrew one of the lightbulbs?  Why?  

 
What is a conductor :  

Materials that let electric current flow through them are known as conductors.  Electricity cannot pass 
through other materials, called insulators.  These materials will stop currents from flowing where they 
could be dangerous.  

Show and Tell/H and on Exper iments:  
   

1. Show a circuit w/ a switch (alligator clips) and explain why the light goes on when the switch is 
connected.  

2. Let the kids experiment w/ different materials between the clips to see which materials conduct 
electricity (chalk, wood, nails, paper clips, plastic, paper, spoon, aluminum foil, etc.)  

3. Explain how this is li ke a light switch in a home or an alarm that you trigger when you touch 
something.  

 

Activity Work Sheet - Conductor   

Keep a record of your findings when you test the following materials for conductivity: 

Name of Material    Does It Conduct? 
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Chalk  _____________ 

Wood _____________ 

Glass  _____________ 

Gold  _____________ 

Cork  _____________ 

Lead  _____________ 

Rubber  _____________ 

Steel  _____________ 

Plastic  _____________ 

Paper  _____________ 

Copper  _____________ 

Iron  _____________ 

China  _____________ 

Aluminum  _____________ 

Silver  _____________ 

Ice  _____________ 

Nickel  _____________ 

Lodestone  _____________ 

Amber _____________ 

Diamond _____________ 

Coral _____________ 

Brass _____________ 
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The mechanical gears activity demonstrates how gears can change speed or direction of motion. 

Materials:  

Check out the following sites for Gear Kits: 

Learning Resources  

Society Of Women Engineers - Wichita Area Section (I05)  

Career Guidance  

Mechanical Gears 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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Gears! Gears! Gears! 

Instructions: 

Check out the following sites for Blueprints: 

Learning Resources  
Gears! Gears! Gears! 

Engineer ing Pr inciple:  
  

Explanation 

Gear Ratios – The number of teeth is inversely proportional to the velocity of the gear.  Another 
words, as the number of teeth decreases, the speed of the gear increases. 

Activities to demonstrate these principles: 
1. Use different sizes of gears and interlock them to show speed difference.  Observe the number of rotations 

of each gear.  
2. Use the kits to show how gears connect using various sizes and orientations.  
3. Build the vehicle (as shown in the picture above).  
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The robots are used to demonstrate the general use of robots in the work cell. 

Materials:  

SWE currently has 3 robots for this activity.  These are battery operated using a remote control. 

Society Of Women Engineers - Wichita Area Section (I05)  

Career Guidance  

Robots 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
Materials / Instructions / Engineering Principles 
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Instructions: 

Activities: 

l Use pop cans for stacking, since the grip on the robot arm is a good size for pop cans.  
l Have the children stack the cans on top of each other or in a specific pattern to get a feel for using 

the robot.  
l Have two teams race to see who can build their stack of cans the fastest.  

Engineer ing Pr inciple: 

Explain the different uses of robots in our society 
¡ Ergonomics (preventing injury)  
¡ Completion of tasks that are dangerous or hazardous for people  
¡ Improve the speed with which a task can be performed  
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Every kid today has probably seen the move, " Star Wars: Episode I - The Phantom Menace."  There is a scene of 
Anakin Skywalker making adjustments to his creation, C3PO.  What kid would not want to create and build their own 
robot to do something for them or to play with them.  Well dreams can be come reality with LEGO's Datca and 
MindStorms kits.  SWE wants to introduce you to these fun kits.  

Lawrence Kamm writes in his book, Industrial Robots: Large, Cartesian, Electro-Mechanical about the very first 
industrial robot - Unimate.  He writes, "Most Unimates were sold to extract die castings from die casting machines and 
to perform spot welding on auto bodies, both tasks being particularly hateful jobs for people. Both applications were 
commercially successful, i.e., the robots worked reliably and saved money by replacing people. An industry was 
spawned and a variety of other tasks were also performed by robots, such as loading and unloading machine tools."  

Many areas of engineering have an impact on robots or are impacted by robots.  As stated by Kamm, robots can do 
tasks people do not want to do.  Robots can do tasks that can be monotonous, where people can become inattentive and 
get hurt.  Robots can also be programmed to go places hazardous to the health of people such as Mars!  

Activity Work Sheet - The Robotics Discovery Set™ - From the LEGO MindStorms Website  

Society Of Women Engineers - Wichita Area Section (I05)  

Career Guidance  

Robot Construction 
SWE Home / About SWE / SWE Advantage / Current Officers / SWE Calendar of Events / Newsletters / 

CareerGuidance / Merchandise 4 Sale / Members / What's New!  

 
LEGO Links / Activity Work Sheet - Robotics Discovery  Set / Activity Work Sheet - Droid Developer Kit 
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The Robotics Discovery Set™ provides everything needed to bring your smart LEGO® creations to li fe. 
Using Scout, a powerful LEGO® microcomputer ,you can program your LEGO® robots that do what you 
want. 

STEP 1: Build a robot using the instructions provided, or invent your own special designs.  
STEP 2: Create over 3000 different behaviors using the Scout's Command Center.  
STEP 3: Turn your robot loose on the world.  

LEVEL 1: Complete building instructions and tutorials included for the following three robots.  
HOOP-O-BOT - A robotic basketball hoop that challenges you to a game.  
THE BUG - A robotic insect that can explore the dark corners of your house.  
INTRUDER ALARM - A light-triggered alarm  that can launch a spring loaded rocket.  

LEVEL 2: Check out the challenges in the constructopedia for new ideas (Step-by-step  instructions not 
included).  
PHOTOBOT - Redesign your Intruder Alarm to snap a picture (camera not included).  
RADAR RUNNER - Build a robot that can drive and spin a radar dish.  
BATTLE BEETLE - Build your own super bug robot.  

LEVEL 3: Create your own unique inventions (Step-by-step instructions not included). 

Activity Work Sheet - Droid Developer K it - From the LEGO MindStorms Website 

   
Design and build your own Star Wars droids! Use the power of the Micro Scout, a LEGO microcomputer, 
to act as the brain of your droids. 

LEVEL 1: JEDITM APPRENTICE - Use the provided step-by-step instructions to build R2-D2 and L-
3GO from start to finish.  Bring your droid to life using the instructions for programing the provided 
LEGO microcomputer, Micro Scout.  In a dimmed room, R2-D2 can find you if you have your flashlight 
turned on.  Also with a flashlight you can control the direction R2-D2 takes in its travels.  

LEVEL 2: JEDI KNIGHTTM - Use the provided CD-ROM for step-by-step instructions to create nine 
snap-on subassemblies to create your own droids.  

LEVEL 3: JEDI MASTERTM  - Start with partial building instructions to create master-level droids by 
adding your own special functions by using the RCX and other LEGO® elements from the Robotics 
Invention SystemTM 

 

Lego L inks  

l From LEGO MindStorms website enter The World Of Robotics where it all started: 
¡ The Robotics Discovery Set™ (9735); provides everything needed to bring your smart LEGO® creations 

to li fe. Using the Scout's hands-on Command Center, create over 3000 different behaviors – all at the touch 
of a button.  

¡ LEGO MindStorms and Star Wars join forces to bring you the Droid Developer Kit (9748)!  
¡ Design and build your own Star Wars droids! Use the power of the Micro Scout, a LEGO microcomputer, 

to act as the brain of your droids.  
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l Exploration MARS - A New Expansion Set for the Robotics Invention System.  
l LEGO Mindstorms Sets for Schools.  
l Pitsco-LEGO Dacta Online Store - One stop source for educational LEGO Dacta and Pitsco kits that engage 

children's hands as well as their minds.  
l ROBOLAB - A partnership between National Instruments, LEGO Dacta, and Tufts University brings the 

exciting world of science and engineering to students of all ages.  
l Great beginners guide to LEGO construction.  
l Constructopedia  is an collaborative, electronic tool that assists children in doing design projects of any kind. 

Like an encyclopedia, the constructopedia is a compendium of information, but unlike traditional references, the 
constructopedia is oriented toward the designer, containing building information that connects across different 
levels of design, from the conceptual and imaginative to the tangible and practical.  

l Kego: A constructopedia for LEGO - A System for Aiding LEGO Design  
l Clint Rutkas's Skunk Works - Home of the Real-Time Interface program and the How-to for the Robotic Arm.  
l Needing ideas for carnival rides.  This is the place complete with LEGO people enjoying their carnival rides.  
l Mindstorms - Great pictures of a robot dog.  Sight is in Japanese.  
l Lego Robots:  RCX Command Center - RCX Command Center is a Windows (95, 98, NT) program that assist 

you in programming the Lego MindStorms and Cybermaster Robots. It provides a higher level interface to the 
RCX, the programmable brick that forms the heart of the Lego Robots.  

l ESG Lego Robotics Seminar - This is a course taught at MIT complete with photo albums of previous years' 
projects.  
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