
#1   Algorithms 

Concept: Algorithms - A set of rules to be followed in calculations or other problem-solving 

operations, especially by a computer.  The mental process prepares the participant for coding. 

Background Information and websites: 

 https://www.pinterest.com/pin/352688214558363858/ 

 https://jdaniel4smom.com/2017/07/amazing-coding-games-try-right-now-kids.html 

 https://www.convertbinary.com/alphabet/  

Ages: Any age that can understand “up”, “down”, “left”, “right” commands. 

Materials:  

 Grid on paper 

 Set of commands and obstacles(optional) 

 “Hello my name is” sticker  

 Letter to Binary table 

Procedure: 

 Have participants code their binary name and put it on a name tag, separate letter with one 

space… for example Dana is 01000100 01100001 01101110 01100001 

 Play a treasure hunt game.   

o Put blank sheets of paper in a grid on the floor (at least 5x10 sheets).  Have a volunteer 

leave the room (or blindfold).   

o Hide a “treasure” under one sheet.   

o Starting at one block, have participants give “up”, “down”, “left”, “right” commands to get 

the volunteer to the treasure. 

 Explain that this is a basic algorithm, a set of rules or recipe to complete a task.  The computer 

speaks in a different language than we do… using 1s and 0s, but requires a basic set of rules 

to do its tasks.  People must code the tasks in… correctly for the computer to do its job. 

 Pass out a grid and set of commands.  Have participants lay out Pac Man board with 

obstacles.  A friend can use instructions to get from one side of the Pac Man board to the 

other.  

  

https://www.pinterest.com/pin/352688214558363858/
https://jdaniel4smom.com/2017/07/amazing-coding-games-try-right-now-kids.html
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#2 pH Indicator 

Concept: Some things are more acidic than others.  pH is the measure of acidity or alkalinity of water 

soluble substances (pH stands for 'potential of Hydrogen'). A pH value is a number from 1 to 

14, with 7 as the middle (neutral) point. Values below 7 indicate acidity which increases as the 

number decreases, 1 being the most acidic.  

Background Information and websites: 

 https://www.scientificamerican.com/article/bring-science-home-cabbage-chemistry/  

 https://www.sciencekiddo.com/red-cabbage-ph-indicator/ 

Ages: Any age that can understand “don’t touch that”. 

Materials:  

 Red Cabbage (grated, boiled and drained – retain liquid only) 

 Paper towel (optional- to make pH paper) 

 Household items to determine acidity 

 pH Indicator Chart 

Procedure: 

 Talk about pH and what it means.  Ask participants to decide which of the household products 

you have assembled are more acidic.  I used lemon juice, apple juice, milk, water, baking soda 

solution, vinegar, ammonia and bleach. 

 Using separate dixie cups, put product in a cup, then add a few drops of the indicator.  The 

solution will turn color based on the acidity of the product. 

 The experiment can be repeated using pH paper made with paper towel. 

(Note:  I did not allow the kids to touch the bleach or ammonia, but they did use the pH paper to test 

the other products.) 

 

  

https://www.scientificamerican.com/article/bring-science-home-cabbage-chemistry/
https://www.sciencekiddo.com/red-cabbage-ph-indicator/


#3 Engineering Challenges 

Concept: These are always a hit.  Most recently, we have done the “Squashed Tomato Challenge”. 

The idea is to figure out how to move vegetables from the mountains, across a river most 

expediently and without squashing the tomatoes. 

Background Information and websites: 

 https://practicalaction.org/squashed-tomato-challenge-5 

 

Ages: Sibling groups can have younger kids or younger kids need “mom help”. 

Materials:  

 Rope/string – tape – things that hold together 

 Paper towel tubes – pool noodles – thinks that build 

 Bags, buckets – things that carry 

 At least 20 tomatoes – I reused them for each team. 

Procedure: 

 Talk about the problem – in this case getting vegetables to the village. 

 Have teams figure out how to get the tomatoes to the village.  Make the “mountain” high up 

and show where the river is using blue paper or tablecloth.. 

 The winner – if you choose one, is the team that has the least damaged tomatoes and got 20 

down the mountain in the least amount of time. 

 

  

https://practicalaction.org/squashed-tomato-challenge-5


#4 Projectile Motion 

Concept: This lab examines Newton’s Three Laws.  

Newton’s First Law – An object in motion tends to remain in motion, an object at rest tends to remain 

rest unless affected by an external source. 

Gravity is the force of a planet which draws objects to its center (the external source acting on 
the rocket.) 

Projectile Motion is the motion of an object (usually a combination of horizontal and vertical 
motion) that is affected by gravity. 

Kids will make a simple rocket out of a bottle and straws and use mathematics or “trial and 
error” to hit a target. 

Mathematical Concepts: Projectile Equations - 

Equations are a bit overwhelming but in case a child asks: 

Horizontal Component x = vix•t + 0.5axt
2    Vertical Component  y = viyt + 0.5ayt

2 
Where “a” is the acceleration due to gravity (-9.81m/s2 or -32.2ft/s2) 
Trigonometry (sin,cos,tan) will be required to solve these equations. 
 

(https://www.physicsclassroom.com/class/vectors/Lesson-2/What-is-a-Projectile) 

(https://www.khanacademy.org/science/physics/one-dimensional-motion/kinematic-formulas/a/what-

are-the-kinematic-formulas ) 

Background Information and websites: 

https://www.stevespanglerscience.com/lab/experiments/squeeze-bottle-rocket/  

 

Ages: 5 and older. 

Materials:  

 Two sizes of straws – one straw should fit inside the other.  (Note: stirrers are too small.) 

 Plastic Bottle (empty) – Kool Aid plastic drink containers work GREAT! But you could use 

water bottles and cut holes in the lid to insert smaller straw. 

 Modelling clay (I used the non-hardening type) 

 Target – a hula hoop or bullseye  

Procedure: 

 Introduce the concepts of horizontal and vertical motion. Roll a ball on the table – talk about 

Newton’s 1st Law.  Talk about the forces acting on the ball. (friction of the table…wind…if it 

was space, there would be no external forces).  Toss a ball in the air (straight up).  Talk about 

the forces acting on the ball.(gravity, wind.. but not in space) 

 Have a target (hula hoop or something) about 5 feet from a table.  Using horizontal motion 

only, push the ball off the table toward the target – it should land short in a projectile motion 

https://www.physicsclassroom.com/class/vectors/Lesson-2/What-is-a-Projectile
https://www.khanacademy.org/science/physics/one-dimensional-motion/kinematic-formulas/a/what-are-the-kinematic-formulas
https://www.khanacademy.org/science/physics/one-dimensional-motion/kinematic-formulas/a/what-are-the-kinematic-formulas
https://www.stevespanglerscience.com/lab/experiments/squeeze-bottle-rocket/


pattern.   Toss the ball straight up (vertical motion only) in the air – it also will not hit the 

target. 

 Introduce the concept of Projectile Motion and toss the ball into the target – use both a vertical 

and horizontal component as you toss.  

 Now, make rockets to explore the concept of projectile motion. Put smaller straw into the 

opening and put duct tape or clay around to seal the opening.  Add fins and a clay cone to the 

larger straw.  Slip the larger straw (rocket) over the smaller straw on the rocket launcher… 

squeeze and launch! 

 Kids will try through trial and error to reach the target.  The fin size and shape…and number of 

fins will change the outcome.  While the participants are perfecting their design, reiterate the 

concepts of motion. 

(You can also use a Popsicle stick catapult to let kids explore this concept!) 

 

  



#5 Soap Science 

Concept: This lab examines Charles’ Law which simply states that raising the temperature of a gas 

increases its volume. (The temperature of a gas is directly proportional to its volume.) 

Background Information and websites: 

https://www.stevespanglerscience.com/lab/experiments/soap-souffle/  

https://happyhooligans.ca/ivory-soap-microwave-experiment/  

 

Ages: 5 and older. 

Materials:  

 Ivory Soap (I got a few bars and cut up each one into 1 inch cubes so that each child 

would have a sample) 

 Paper Plates for each cake of soap.  

Procedure: 

 Introduce the concepts Charles’ Law. 

 Talk about Ivory Soap and how it it different from regular soap… it has air whipped in so that it 

is lighter than water (it floats!) other soaps do not float.   

 We can demonstrate Charles’ Law by heating the air molecules in the Ivory Soap. 

 First, cut the soap in smaller pieces.  Note the air holes in the soap.  You can cut a piece of 

“Not Ivory” soap and notice that the edges are smooth- no pockets of air. 

 Heat the Ivory soap in the microwave.  The soap will get larger!  This is because the gas 

trapped in the soap (air) is heated and expands (increases in volume) the soap also becomes 

soft by heating and moves up and out with the expanding air.  The outcome is a fluffy Ivory 

volcano!  

 Sensory ideas - The ivory mess can be “played with” but make sure no one eats it – it is still 

soap.  There are ways to use the ivory particles you have created. You can make ghost mud 

with toilet paper, Ivory soap and water – or just use it to wash with. 

 

  

https://www.stevespanglerscience.com/lab/experiments/soap-souffle/
https://happyhooligans.ca/ivory-soap-microwave-experiment/


#6 Pendulums 

Concept: Pendulum Theory: A pendulum is a weight suspended from a pivot point so that it swings 

freely, subject to gravity. Also Potential and Kinetic Energy can be explored.  

Mathematical Concepts: This may be too difficult for children. Some may be curious!  

T = 2𝜋√𝐿/𝑔  where T -Period of the Pendulum, L - Length of the string, g-Gravity  

This equation enables us to figure out the time it takes for the pendulum to swing from limit to 
limit. 
  

Background Information and websites: 

https://www.scientificamerican.com/article/bring-science-home-swinging-pendulum/ 

https://explorable.com/pendulum-experiment  

Ages: 5 and older. 

Materials:  

 A large washer or bolt 

 String  

Procedure: 

 Talk about things that are a pendulum – swings – grandfather clock. 

 Talk about how the length of the string affects the period of the pendulum (explain period).  

Talk about potential energy and kinetic energy 

 Have a long pendulum connected to the ceiling if possible.  Have a volunteer stand and hold 

the end of the pendulum to their nose (The pendulum should be tight – at its max length).  

Drop the pendulum.  It will swing out and back – but not hit your volunteer (if he/she is brave 

enough to stay put).  What made the pendulum not go back to the starting point? (gravity) 

 Let the participants explore by timing different lengths of pendulums. 

 Make a pendulum that is 39.1 inches.  The period of this pendulum is always one second. 

  

https://www.scientificamerican.com/article/bring-science-home-swinging-pendulum/
https://explorable.com/pendulum-experiment


#7 Electricity 

Concept: Electricity and how it flows.  The difference between Parallel and Series Circuits. 

Background Information and websites: 

https://nittygrittyscience.com/stem-activity-holiday-light-circuits/  

https://www.explainthatstuff.com/electricity.html  

https://www.techedlearning.com/series-and-parallel-circuits.html  

Ages: 5 and older. 

Materials:  

 Old Christmas Lights 

 Tape 

 Glue stick 

 Aluminum Foil 

 9 volt battery  

 Old File folder or heavy paper. 

Procedure: 

 Talk about what electricity is – the flow of electrons.  Talk about an electrical circuit – a 

complete path for electricity to flow in.  The circuit must be complete (contain no interruptions).  

The circuit can look like a ladder (parallel) or like a loop (series). 

 A simple game can be played using legos, beans, paperclips… whatever.  Form a circle, one 

person continuously feeds an item to the next in line and so on around the circle.  Make the 

rule that each person can only have one item at a time. Break the circle and the flow stops.   

This is like an electrical circuit. 

 Show participants a sample and let them create a circuit of aluminum foil and Christmas lights 

using glue stick to adhere the foil to a file folder. Christmas Lights can be taped across a gap in 

the aluminum foil.  If you tape the light to an already complete circuit (continuous aluminum 

foil), you have a short circuit and the electricity will not flow.  Make sure they leave a gap the 

size of the leads on a 9 volt battery. When they are ready to try their circuit, press the battery 

across the gap. 

 The difference between a parallel and series circuit can be explored.  In a series circuit, all 

lights are in line.  In parallel the lights are in a ladder formation.  Which is brighter? (parallel 

circuit is brighter, but drains battery faster) 

 

  

https://nittygrittyscience.com/stem-activity-holiday-light-circuits/
https://www.explainthatstuff.com/electricity.html
https://www.techedlearning.com/series-and-parallel-circuits.html


#8 Static Electricity 

Concept: Static Electricity is the buildup of electrical charge on an object.  This is different from 

current electricity because it does not flow, but remains static. 

Background Information and websites: 

https://www.explainthatstuff.com/electricity.html  

https://www.coolkidfacts.com/static-electricity-for-kids/ 

https://www.scientificamerican.com/article/bring-science-home-static-electricity-attraction/  

https://www.exploratorium.edu/snacks/flying-tinsel?media=7371  

Ages: 5 and older. 

Materials:  

 balloons 

 tinsel (yes Christmas Tree Tinsel) 

 Leyden Jar (optional) https://www.sciencebuddies.org/science-fair-projects/project-

ideas/Elec_p049/electricity-electronics/electric-charge-sparks#procedure  

 Electroscope (optional) https://www.education.com/science-fair/article/physics_making-

electroscope/  

Procedure: 

 Talk about what static electricity is – the buildup of electrons.  Ask what it is like to be shocked 

by static.  Ask how others have been shocked. 

 Pass out balloons.  Kids can charge balloons by rubbing them on their hair or the carpet.  They 

should be able to stick the balloon to the wall. 

 Talk about why this works – why does the balloon stick?  The balloon has a buildup of static 

electricity produced when it was rubbed.  The negatively charged balloon was attracted to the 

positively charged wall.  (Also, the balloon will cause your hair to stand on end because it is 

oppositely charged.)  Opposite charges attract and like charges repel. 

 Now, take 6 pieces of tinsel and tie the ends all together (one knot at each end).  Charge a 

balloon drop the tinsel strands on the balloon and watch it fly!  Like charges repel.  The tinsel is 

light enough to float above the balloon which holds a like charge. 

 

  

https://www.explainthatstuff.com/electricity.html
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#9 Minor Explosions 

Concept: When two substances are combined, they form a new substance.  Often there is a 

noticeable reaction to the combination of substances. 

Background Information and websites: 

https://www.youtube.com/watch?v=gqEbqMKoh9I  

https://inspirationlaboratories.com/exploding-baggies/  

  

Ages: 5 and older. 

Materials:  

 Ziploc-type sandwich bags (not freezer bags) 

 vinegar 

 baking soda 

 paper towel 

 Food coloring 

  
Procedure: 

 Talk about chemical reactions and effects. Chemical reactions can cause heat as the chemical 

react with each other to produce different substances.  (Elephant toothpaste gets warm). 

 Baking soda and vinegar react to form carbon dioxide, water, and a salt.  We all know it 

causes a bubbly mess… but it also produces CO2 gas.  This is evident when we conduct this 

simple explosive experiment. 

 Each child gets a baggie, a dollop of vinegar (add a little color). Have participants make a 

baking soda packet by folding it into a 4”x4” square of paper towel.  Place the packet into the 

baggie, seal the baggie and wait for the mess! 

 Talk about why this exploded.  The Carbon Dioxide didn’t have anywhere to go as it expanded, 

so it burst the bag. 

This experiment can be paired with other chemical reaction experiments such as elephant toothpaste 

https://sciencebob.com/fantastic-foamy-fountain/  , Alka-Seltzer rockets 

https://www.imaginationstationtoledo.org/educator/activities/rockets  or Diet Coke/ Mentos 

https://www.stevespanglerscience.com/lab/experiments/original-mentos-diet-coke-geyser/   

 

  

https://www.youtube.com/watch?v=gqEbqMKoh9I
https://inspirationlaboratories.com/exploding-baggies/
https://sciencebob.com/fantastic-foamy-fountain/
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#10 Benham Disk 

Concept: Optical illusion that shows that white contains the entire color spectrum.  Why it works… no 

one really knows… It is called a phenomenon. 

Background Information and websites: 

http://faculty.washington.edu/chudler/benham.html 

https://www.stevespanglerscience.com/lab/experiments/mysterious-appearing-colors/ 

  

Ages: 5 and older. 

Materials:  

 CD 

 Marble 

 Screw off lid from soda bottle 

 Hot Glue 

 Benham Disk Circle 

 
Procedure: 

 Adhere the Benham disk template to one side of the CD. Make a top using CD, marble and lid 

by hot gluing the marble to one side of the center of the CD and the lid to the other side.  

 Spin the top. Note that you see red and blue lines on the white parts of the disk as it spins.  

Read and blues are at the ends of the color spectrum.  There is a theory that we are seeing 

the longest and shortest of colors. 

 Reverse the direction and the colors reverse position.  

  

http://faculty.washington.edu/chudler/benham.html
https://www.stevespanglerscience.com/lab/experiments/mysterious-appearing-colors/


 

 

 


