
Inquiry Based STEM Programming 
 
 
Inquiry Based Learning 
 
The focus is put on triggering youth’s curiosity and then answering their driving questions 
(Wonder). The educator becomes a facilitator throughout the process instead of front-loading all 
of the content at the beginning. Together the educator and youth work to answer the questions 
that were spurred. This can involve researching, testing, prototyping, and revising ideas 
(Explore). At the end of the process, it’s important to reflect on and discuss what conclusions 
youth arrived at, what went well, and what youth might change in the future (Reflect/Discuss).  
 
 
Next Generation Science Standards 
 
A new set of science standards that no longer focus on content or facts but rather on the 
practices of doing science and the big ideas that run through all types of science (biology, 
chemistry, astronomy, etc). The practices include the use of scientific inquiry and the 
engineering design process as methods of learning content. These standards aim to make 
youth more prepared for real-world careers or college tracks by developing their critical thinking 
and problem solving skills.  
 
 

Icee Challenge 
 

Ages: Grades 4-8 Size of group: Small to medium 
Prep time: Low Staffing: 1-2 people 
Program duration: 60-90 minutes 
 
Equipment: Icee maker, ice and icee syrup, plastic cups, thermometers, insulating materials 
(foam, fabric, stuffing, tinfoil, cardboard, etc.), scissors, tape, hot glue, blow-dryer and/or hot pad 
 
This program explored ways to create a better icee cup to prevent brain freezes. Participants 
first discussed what causes brain freezes, followed by discussion regarding different ways to 
create an insulated cup for icees. Participants were given a variety of materials to create an 
insulated cup. They tested their designs using ice and thermometers to measure temperature 
drops over a period of time.  
 
Wonder: How can we make a better icee cup to prevent a brain freeze? 
Explore: Design and build an insulated cup. 



Reflect/Discuss: Measure temperature change over a period of time and discuss what worked 
and didn’t work. 
 
--Tyler Works, Teen Librarian, Evanston Public Library  
tworks@cityofevanston.org 
 
 

YouTube Science 
 
Ages: Grades 7-12 Size of group: Small to medium 
Prep time: High Staffing: 1-2 people 
Program duration: 1 hour 
 
This program included four different experiments: making elephant toothpaste, determining how 
high an egg soaked in vinegar could be bounced before breaking, creating a lava lamp, and 
walking on eggs. Participants were given materials but not instructions on how to combine them 
for Elephant Toothpaste and Lava Lamp Science. They determined relative factors for 
Incredible Bouncing Egg and Egg Walking.  
 
Elephant Toothpaste 
Equipment: Food coloring, hydrogen peroxide, beaker or soda bottle, dry yeast packet, warm 
water, liquid dishwashing soap, extra disposable cups 
Inspired by: https://www.youtube.com/watch?v=p5qvi20J5IM 
  
Wonder: How do these ingredients cause a chemical reaction? 
Explore: Combine the ingredients to create a reaction. 
Reflect/discuss: Which ingredients and materials created a reaction? How did the elephant 
toothpaste change with different materials and quantities? 
 
Incredible Bouncing Egg 
Equipment: Dozen eggs, cups, vinegar, flashlight 
Inspired by: https://youtu.be/6YD2Pw9R7jY, 1:16 mark 
  
Wonder: What can the vinegar soaked egg withstand without breaking?  
Explore: Test out dropping the eggs from different heights and surfaces to see if the eggs will 
break. 
Reflect/discuss: Why do you think the eggs broke on different surfaces or from various 
heights?  
 
Lava Lamp Science 
Equipment: Mason jars, Canola oil, food coloring, water, Alka Seltzer tablet 
Inspired by: https://youtu.be/t50OQbrmTvc, 5:17 mark 
  
Wonder: How do these ingredients cause a chemical reaction? 
Explore: Combine the ingredients to create a reaction. 
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Reflect/discuss: Which ingredients and materials created a reaction? How did the lava lamp 
change with different materials and quantities? 
 
 
Egg Walking 
Equipment: Tarp, 6-8 dozen cardboard egg cartons 
Inspired by: https://youtu.be/6YD2Pw9R7jY, 5 minute mark 
  
Wonder: How can I walk across the eggs without making them break? 
Explore: Reorganize the egg cartons to walk across at least two cartons. 
Reflect/discuss: What factors affected this task? Were there outside influences that made this 
task more or less challenging? 
 
 
--Katie LaMantia, Teen Librarian, Schaumburg Township District Library 
klamantia@stdl.org 
 
 

Glow-in-the-Dark Party 
 
Ages: Grades 5-8 Size of group: Small to medium 
Prep time: Medium Staffing: 1-2 people 
Program duration: 1 hour 
 
This program included three different experiments: making glow sticks, writing invisible 
messages, and making glow-in-the-dark bubble solution. Participants were given materials but 
not instructions on how to combine them. The program was enhanced by the temporary black 
light fixture installed overhead. We turned the main lights on and off as needed. 
 
Glow Sticks 
Equipment: Black light flashlights, small glass vials, vegetable oil, glow powder  
Inspired by: Make Reusable Glow Sticks 
  
Wonder: How can I make the brightest glow stick? 
Explore: Combine the provided materials in different quantities.  
Reflect/discuss: Which ingredients make a stick glow? What makes it glow? Why does shining 
a black light flashlight on a stick make it glow? 
 
 
Invisible Messages 
Equipment: White or yellow paper, yellow highlighters, white crayons, lemon and water or 
lemon juice, black light flashlights 
 
Wonder: How can I leave a secret glowing message in the room for the following night’s 
glow-in-the-dark storytime? 
Explore: Use the writing utensils on different colored paper. 
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Reflect/discuss: Which utensil works best? Which color paper hides the message best? What 
shows up under black light? Why does it appear under black light? 
 
 
Glow-in-Dark Bubbles 
Equipment: Tonic water and bubble solution; glow paint and bubble solution; bubble wands 
Inspired by: How to Make Colored Glowing Bubbles  
 
Wonder: What combination of materials will make the best glowing bubbles? 
Explore: Try different amounts of liquids and different combinations of liquids. See if you can 
blow bubbles. 
Reflect/discuss: Which combinations of ingredients make bubbles? Which combinations make 
bubbles that glow? Does the size of the container make a difference? What is surface tension? 
Which materials might work better? 
 
--Janet Piehl, Youth Services Librarian, Wilmette Public Library 
piehlj@wilmettelibrary.info 
 
 
 
 

Resources 
Next Generation Science Standards 
https://www.nextgenscience.org/ 
 
STEM for ALL: Introduction to Inquiry Learning 
http://stem4all.edc.org/content/introduction-inquiry-learning 
 
The Inquiry Project: Checklist: Goals for Productive Discussions and Nine Talk Moves 
https://inquiryproject.terc.edu/prof_dev/Goals_and_Moves.cfm.html 
 
Inquiry-Based Learning  
http://www.thirteen.org/edonline/concept2class/inquiry/index.html 
 
All About Inquiry-Based Learning: Definition, Benefits and Strategies 
https://www.prodigygame.com/blog/inquiry-based-learning-definition-benefits-strategies/ 

 
 
 
Contacts 
Katie LaMantia: klamantia@stdl.org 
Janet Piehl: piehlj@wilmettelibrary.info 
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Renee Neumeier: rneumeier@cityofevanston.org 
Tyler Works: tworks@cityofevanston.org 
 
Slides, program examples, and more STEM program ideas: 
Tinker 
https://tinkergroup.wordpress.com/ 
@TinkerGroup  
facebook.com/tinker.folks 
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