
Lowering Student Activation Energy to 
Learn Chemistry—Using Toys Creatively

Lynn Hogue, Lynn@TerrificScience.org

www.terrificscience.org



In addition to things we do with you 
check out our resources at 

www.TerrificScience.org/freebies/







Waiwera Infinity Water

The company website states:
“By shrinking the water molecules, the 

minimized clusters can move through your 
body faster than other water and can 

penetrate your cell membranes faster.” 

Reported in

Chemical & Engineering News,  3/06/06





How keen are your powers of  
observation?

The old shell game.



“Super Slurper” (Sodium Polyacrylate): 
From Entertainment to…



SCIENCE

Argument-based inquiry
•Testable Questions
•Design appropriate investigations
•Data collection and analysis
•Make a claim
•Evidence 

Construction and Critique (practices of science)



Align science instruction with 
what scientists do

What do scientists do?



Fortune Telling Fish









Hot Stuff:
Investigating Reusable Heat Packs

supersaturated sodium acetate solution



• How much of the sodium acetate remains in 
solution after this crystallization process? 

• Design an experiment to determine the amount of 
heat required to recrystallize this solid.

Crystallizing the Supersaturated 
Solution





Additional research & literature 
reveals





the fish is made of





the wrapper is made of



SCIENCE
Argument-based inquiry

• Testable Questions
• Design appropriate investigations
• Data collection and analysis
• Make a claim
• Evidence 

Construction and Critique (practices of science)



Qualitative Observations
Quantitative Observations

What types of observations?





What do whoopee cushions, potato guns, 
and exploding straws have in common?



Straws: Science Tools
Work in pairs.
One partner hold a straw.
The other prepare to flick.
Then





From phenomena to student generated models…

• Trap air inside a syringe. Observe as you increase 
and decrease the pressure.

• Put a small, tied-off balloon into the syringe.  Close 
the system. What happens if you decrease the 
pressure in the syringe?

• Repeat the experiment with a marshmallow.  What 
happens?



Thank you Robert William Boyle  (1627-1691)

Trap air inside a syringe. 

Observe as you push the plunger 
in and pull it outward.

What’s the evidence 
that the pressure 

inside is increased?



HS Student’s Visualization & Storyboarding

Macroscopic
View

Visualization 
at molecule level

Explanation 
of model



Placement in your curriculum
•gas laws (V α T)

Charles Law meets the bubble film



Challenge students to figure out 
•the engineering/design of the toy
•the science of the system

Hand boiler (love meter)

Placement in your curriculum
•how gases make pressure
•gas laws (P α T)
•what is boiling & what isn’t

Useful, engaging, & fun chemistry tools!    



carefully invert … 

keeping ALL of the colored liquid in

the base chamber..



Ice-salt bath

What does the top chamber 
feel like?



Fluorescence & 
Phosphorescence



Wavelengths of Light

• RED λ = 630 nm
• GREEN λ = 525 nm
• BLUE λ = 470 nm

ZnS doped with Cu: 

emission occurs at 520 nm



Wavelengths of  the LED light:
• RED λ = 630 nm

• GREEN λ = 525 nm
• BLUE λ = 470 nm

ZnS doped with Cu: 
emission occurs at 520 nm

phosphorescent vinyl 
yet another use



Mixture or Pure Substance?



pure substance 

compound 
X-Y 

Pop beads As a Science Tool

?? Element, Compound, or Mixture ??



mixture
of two different elements

Y [monoatomic element] 
(X-X) [diatomic molecule]

Sample 
B



mixture
of two different elements

Y [monoatomic element] 
(X-X) [diatomic molecule]

Sample 
B



REMEMBER the hand boiler? 
Distillation

dye in 
solution

empty

Before

colorless liquid

solid dye

After



Separating a 
mixture Volume

estimate

shake





Pencil assembly







4H2O(l) + 4e- → 2H2 (g) + 4OH-(aq)
2H2O(l) → O2(g) + 4H+(aq) + 4e-

6H2O(l) → 2H2(g) + O2(g) + 4H2O(l)2H2O(l) → 2H2(g) + O2(g)



Magic sand





WATER

•The “universal non-solvent”
•Hydrophobic effect



Magic Sand: Modeling the Hydrophobic 
Effect and Reversed-Phase Liquid 
Chromatography

Ed Vitz, Kutztown University
Journal of Chemical

Education
Volume 67, Number 6, June

1990



A scientist is someone whose 
curiosity survives education’s 
assault on it. 

– Sir Herman Bondi



But we believe:

A scientist is someone whose 
curiosity is nurtured by education’s 
impact on it.



Someone once said…
• A good teacher is…

• 1/3 heart
• 1/3 head
• 1/3 ham



Thank You
Lynn@terrificscience.org
www.terrificscience.org

mailto:Lynn@terrificscience.org

	Lowering Student Activation Energy to Learn Chemistry—Using Toys Creatively
	In addition to things we do with you �check out our resources at �www.TerrificScience.org/freebies/
	Slide Number 3
	Slide Number 4
	Waiwera Infinity Water
	 
	�How keen are your powers of observation?�
	“Super Slurper” (Sodium Polyacrylate): �From Entertainment to…
	SCIENCE
	Align science instruction with �what scientists do
	Fortune Telling Fish
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Hot Stuff:�Investigating Reusable Heat Packs
	Crystallizing the Supersaturated Solution
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	SCIENCE
	Slide Number 25
	Slide Number 26
	What do whoopee cushions, potato guns, and exploding straws have in common?
	Slide Number 28
	Slide Number 29
	From phenomena to student generated models…
	Slide Number 31
	HS Student’s Visualization & Storyboarding
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Fluorescence & Phosphorescence
	Wavelengths of Light
	Wavelengths of  the LED light:
	Slide Number 40
	�Pop beads As a Science Tool�
	Sample B�
	Sample B�
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Pencil assembly
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	WATER
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Someone once said…
	Thank You

