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Investigations  

 Pop the Top Off! 
 The Magic of Color   
 Penny Boats  
 Quick Science Engineering and Technology (SET) Ideas; 

o Fastest Melter, Shoe Shoe, Chart Your Favorite, Guess How 
Many, Build a Tower 

 Bubbles, Bubbles, Everywhere 
 Dancing Raisins and Twisting Spaghetti  
 A Balloon and a Bottle  
 

Appendix 

 Inquiry and Science Process Skills with Children in Grades K-3 
 Levels of Inquiry  
 Children’s Literature as a Springboard for Teaching Science  

 

 

 

 



 
 
 
 

 

 

Investigation 1:  Pop the Top Off! 

A fizzing, popping investigation using Antacid Tablets and film canisters 

Supplies: 

*antacid Tablets (Alka Seltzer)  

*film Canisters 

*pitcher or bottle of water 

*paper towels 

*book: What is a Scientist by Barbara  

*safety glasses 

Investigation Information: 

1.  Explain:  Today you get to be scientists.  Chemistry is the “scientific study 
of matter and how it interacts.  Today we’ll be studying the three types of 
matter and what happens when you combine them. 

2. What do scientists do?  Read book:  What is a Scientist?  (Barbara Lehn, 
author). 

3. What is matter:  Everything in our universe is made up of matter – either 
solids (like a basketball), liquids (like juice) or gas (like natural gas that can 
heat a home). 

4. One of the things scientists do is investigate things – they try to figure 
something out by doing something or observing something.  In our first 
activity, we are going to investigate what happens when we combine a liquid 



 
 
 
 

(water) with a solid (a tablet of antacid, or commonly known by the trade 
name Alka Seltzer).   

5. Pair youth in teams of two.  Each team gets a film canister, 2 tablets, a small 
pitcher or bottle of water, and a paper towel.   Each student needs to wear 
safety glasses. 

6. Talk about safety issues:  safety goggles need to be worn to protect your 
eyes when working with chemicals or chemical reactions.  Listen carefully to 
directions before beginning any experiments.  Use only the equipment and 
supplies provided. 

7. Talk about the Scientist Log and that scientists must count and measure 
exactly and record data (results).  Youth will use the Scientist Log for this 
activity (see handout – give one copy to each person).  

Investigation #1 Steps: 

What happens when you combine ¼ antacid tablet and water in the canister? 

1. Fill the canister ½ full of water. Drop ¼ of the tablet into the canister. Put 
the lid on tightly and as quickly as you can. Stand back and count the seconds 
until the lid pops off of the canister.  

2. Repeat experiment and observe what happens.  Did the explosion take the 
same amount of time?  Why?  Write the number of seconds it took in your 
investigation log. 

3. If your times were different, talk about why. 

4. Discuss the word variable.  This is a word scientists use to talk about what 
part of an experiment or investigation changed.  What are the variables in 
your investigation?  (size of tablet was different, amount of water was 
different, etc.)  Even though the differences were very small, it could 
affect the experiment).    

Investigation #2 Steps: 



 
 
 
 

How many times can you get the lid to pop off in 2 minutes?  

 

1. Teams have 1 ½ tablets left.  You can use as much of the tablets as you wish.  
Talk with your partner about how you want to conduct this investigation.  
What combination of water and tablets will get the lid to pop off the most?  
Make a prediction of what you think will happen.  A prediction is a guess 
about what might happen.  Make a plan and write it in your scientist log. 

2. When you are ready, put your goggles on and get ready to test your 
prediction.  Youth may need help from volunteers to get the lids back on as 
quickly as possible.  The group leader should yell “GO” when it is time to 
start and give time cues until the two minutes are up ( 1 minute left, 30 
seconds left, etc.) 

3. Write down the number of pops on your scientist log. 

4. Share as a group what happened.  What strategies did the teams use?   
Describe the different variables (i.e., amount of water, amount of tablets, 
crushing the tablets, temperature of water, etc.).  Did any strategies seem 
to make a difference in the number of pops?      

 

 

 

 

 

 

 

 



 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

Investigation:  The Magic of Color  
Create a new color in each of the 24 little compartment of the containers or trays 
by mixing only red, yellow, and blue colored water. Use the plastic pipettes to 
measure out drops of water to create new colors. 

Supplies: 

*color mixing trays*  

*pipettes (or medicine droppers)*   

*color mixing tablets OR food coloring*  

*water 

*clear plastic cups or tubs for water 

*paper towels 

*table cloths  

*book – Mouse Paint by Ellen Stoll Walsh  

Procedure: 

1. Begin by reading Mouse Paint by Ellen Stoll Walsh 

2. Engage the youth in a discussion about the book and the three primary 
colors.  What happens when two primary colors are mixed? 

3. Wonder aloud the question:  “I wonder how many different colors we could 
create using the three primary colors?”  Tell the youth they are becoming 
“color scientists”.  A color scientist is someone who invents new colors or 
studies how colors are used.  A color scientist might work at the Crayola 
Company or a paint company. 

4. Put one color tablet and water in each plastic cup.  Youth use a pipette to 
squeeze drops of colored water to put in a compartment of the color mixing 



 
 
 
 

tray.  Fill each of the 24 compartments in the tray with different 
combinations of the colors red, yellow and blue to get different color tones. 

5. Draw or write on a piece of paper (a science journal) something you observed  
about color.       

6. Questions to consider…. 

a. What were you able to create?  
b. How many different colors do you think you could create? 
c. Have you ever created new colors with paint? 
d. What happens if you mix a whole bunch of different paint colors together? 
e. Did anyone create black? 
f. If you wanted someone else to be able to make the exact color you did, what 

would you need to do? 
g. What happens if you add white paint to another color? 
h. What happens if you add black paint to another color? 

 
(Source:  4-H Operation Military Kids curriculum) 

 
*Activity Resources:  Mixing trays, pipettes and color tables are available 
from:  Steve Spangler Science catalogue (www.stevespanglerscience.com) or 
1-800-223-9080, or other science supply companies. 
 
  

 
 

 
 
 
 
 

 



 
 
 
 

Investigation:  Penny Boats 

Supplies: 

*a partner 

*12” X 12” piece of aluminum foil 

* Pennies 

*a tub of water 

Procedure I:  

1.  With the sheet of foil, design and create a boat that will hold the most 
pennies.  

2. After you make your boat, estimate (guess) how many pennies your boat can 
hold before it sinks.   

3. On a piece of paper (science journal) draw a picture of your boat and write 
down your estimate or guess.  

4. Put your boat in the water and see how many pennies your boat can hold by 
adding pennies one at a time before the boat sinks.  

5. Write down the number of pennies it held.  

Questions to Consider 

1. How many pennies did you think your boat would hold (your estimate)? 
2. How many pennies did it hold? 
3. Did it hold MORE or Less than you thought it would? 
4. If you could remake your boat what would you do differently? 

Procedure II: 



 
 
 
 

Get another piece of aluminum foil and create a new boat to see how many pennies 
your new boat design will hold before sinking.  Draw a picture of your new boat.  
Write down you estimate (guess). 

Questions to Consider 

1. What did you do differently?  Did you change your design? 

2. What did you learn about sinking and floating?  What shapes hold the most 
weight?  Why do you think that made a difference? 

3. What do you wonder? 

4. Why are different boats shaped in different ways?  (canoes, ships, barges, 
etc.)   

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

Investigations:  Quick SET Ideas  

Fastest Melter – observing, investigating 

Challenge:  What is the fastest way to melt an ice cube? 

Supplies:  1 small zip lock baggie per team, 1 ice cube per team  

Procedure:  What is the fastest way to melt an ice cube? Discuss the different 
methods each team used.  

 

Shoe Shoe – sort and classify 

In groups of 6-10 have youth take off one shoe and put in a pile in the middle of 
their circle.  

Challenge:  Ask the youth to decide how they could sort the shoes and what 
categories they would use.   

Supplies: one shoe from each youth in the group 
 
Procedure: Ask the children to sort their shoes into categories and explain why 
they put each shoe in the category that they did.  Chart the categories and the 
amount in each category. 
 
This activity can be done with a variety of objects:  buttons, fall leaves, marbles, 
shells, etc.  The facilitator’s role is to assist the children as they figure out the 
many ways they could categorize their sorting. 

 

 

 



 
 
 
 

Chart your Favorite – data collection and recording 

Challenge:  Use a chart to record data gathered from the youth.  Youth will gain 
skills that enable them to create their own charts and identify questions they want 
the group to answer 

Supplies: chart paper and pencils 

Procedure: Pose a question such as “what is your favorite fruit?” or “what is a 
chore that you do at home?” or “what is your favorite color?” or “how many people 
are in your family?” Record the answers the youth give on the chart paper.  Use 
the chart to talk about how scientists gather and analyze data.  

 

Guess How Many - estimation 

Supplies: marbles OR cereal OR beads OR popcorn, clear jar   

Procedure:  Fill a jar full of any of the above materials. Have each youth guess how 
many items are in the jar.  Before the youth make their estimation, count out 10 of 
the objects on the table so they can see what 10 looks like. 

 

Build a Tower – design and build 

Challenge:  Working in teams of two, design and build a tower that is at least 12 
inches tall. 

Supplies: toothpicks, gumdrops, tarp or table to work on, ruler  

Procedure: 

Teams design and build a tower that is at least 12 inches tall.  

 

 



 
 
 
 

Investigation:  Bubbles, Bubbles, Everywhere  

Common household ingredients such as baking soda and vinegar can produce some 
very simple yet interesting reactions.   

If there are more than eight youth, divide them into smaller groups to do the 
experiment (with help from an adult or teen).  This will allow each child to see the 
jars as ingredients are added.  Let youth help measure, stir and add ingredients. 

Supplies: 

*Clear glass or jar (16oz. or larger, for each group) 

*Measuring spoons (for each group) 

*White vinegar 

*Water 

*Baking soda 

*Small plastic metal or plastic spoon (one for each group) 

*Dishwashing liquid  

*Tray (to catch spills) 

*Sponge or towels  

Procedure: 

1.  Tell the youth they are going to make bubbles.  Have each group perform 
the experiment.  Note:  Warn the youth that the chemical reactions may 
occur quickly.  It is important to have the youth ready to watch what 
happens before the last ingredient is added. 

2.  Fill a glass or jar half full with water or about one cup.  

3. Add 2 tablespoons of vinegar to the water.   



 
 
 
 

4. Add 1 teaspoon of dishwasher liquid and stir with a spoon.  

5. Add 1 tablespoon of baking soda.   

6. Watch what happens.  Ask the youth to describe what is happening.  

Questions to consider: 

1. What happened when you added the baking soda to the mixture of water, 
vinegar, and dish soap? 

2. What did the mixture of water, dish soap, vinegar, and baking soda look like? 

3. Why did the glass overflow? 

 

 

 

 

 

 

 

 

 

 

 

(Source:  Exploring the Treasures of 4-H, Helper’s Guide)  

 

 



 
 
 
 

Investigation:  Dancing Raisins and Twisting 
Spaghetti 

Supplies: 

*Clear glass or jar (two 16oz. or larger clear jars) 

*Dry spaghetti (five 1-inch pieces for each group) 

*Tablespoons  

*Raisins (five per group) 

*Baking soda  

*White vinegar 

Procedure: 

1. Tell they youth that they are about to watch some science magic that can 
make raisins, spaghetti and even mothballs perform dances! 

2. Fill two jars half full or about 1 cup with water.  

3. Add two tablespoons of baking soda to each jar and stir with a spoon.  

4. Add two tablespoons of vinegar to each jar.  

5. Remind the youth to watch what is happening.  Ask them to touch the glass 
jar to see how it feels.   

6. When the mixture is clear and stops fizzing drop five raisins into one jar. 

7.  Add the five 1-inch pieces of dry spaghetti to the other jar.  

8. Watch what happens.  Be patient!  It will take a few minutes before any 
movement occurs. 

9. Ask the youth to describe what is happening. 



 
 
 
 

10. The raisins and spaghetti should rise and fall for about 15 minutes. 

Questions to consider: 

1. What happened when you added the vinegar to the water and baking soda? 

2. What happened to the raisins and spaghetti? What did they do? 

3. What did the mixture of water, baking soda, and vinegar look like? 

4. Why did the spaghetti move around more than the raisins? 

5. Why did the raisins and spaghetti go to the surface (top of the liquid in the 
jar) and then fall to the bottom of the jar? 

 

 

 

 

 

(Source:  Exploring the Treasures of 4-H, Helper’s Guide)  

 

 

 

 

 



 
 
 
 

Investigation:  A Balloon and a Bottle 

More chemical changes occur in the kitchen than in any other room of the house.  
Almost every cooking activity requires some type of chemical reaction.    

Supplies: 

*book, The Magic School Bus Gets Baked in a Cake  by Joanna Cole 

*one cup vinegar 

*¼ cup baking soda  

*Measuring spoons, tablespoons 

*Clear, empty soda bottle 

Procedure: 

1.  Read the Magic School Bus Gets Baked in a Cake to the youth.  

2. Youth pour about ½ cup of vinegar into a soda bottle. 

3. Spoon about two tablespoons of baking soda into an un-inflated balloon.  

4. Carefully help youth fasten the balloon over the lip of the soda bottle, 
making sure none of the baking soda falls into the vinegar.  

5. On the count of three lift the balloon up so that the baking soda falls into 
the vinegar.  

6. Watch the chemical reaction.  

7. Repeat the activity varying the amounts of baking soda and vinegar.   

Questions to Consider: 

1. Were you surprised by what occurred? 

2. What was created in the bottle that caused the balloon to inflate? 



 
 
 
 

3. How are baking soda and vinegar used in cooking? 

4. Do you think you can make the balloon inflate even larger? How? 

 

(Source:  Youth Experiences in Science, University of California 4-H curriculum) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

 

 


