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Egg Odyssey 
Can Non-Newtonian Fluids reduce damage 
caused by force? 

Introduction 

Gravity is everywhere in your daily life which pulls objects toward Earth. When something 
falls, it gets faster before it hits the ground. Some materials can take in this force better than 
others and help stop fragile things from breaking. 

I enjoy snowboarding and wear protective pads to protect myself when I fall. This made me 
wonder whether there are smarter materials that could provide better protection during impacts. 

I learned about non-Newtonian fluids and discovered that they can behave like both liquids and 
solids. This made me curious about whether they could absorb impact energy and reduce 
damage. 

Purpose 
 
The purpose of this experiment was to find out which material best protected an egg from 
cracking after a drop. I also investigated how drop height and landing surface affected the 
amount of damage. This helps show how different materials absorb impact force. 

Research Question 

Which material protects an egg best when it is dropped from different heights and surfaces? 

Hypothesis 

I predict oobleck will protect the egg better than water and bubble wrap because it becomes 
harder when hit quickly. I also predict the egg will be safer on grass because grass is softer 
than concrete.  

Background Research 
Oobleck is made from cornflour and water. It is a non-Newtonian fluid because its viscosity 
can change when force is applied. Viscosity means how thick or runny a fluid is. 
 
When oobleck is moved slowly, it flows like a liquid. When it is hit quickly, it becomes harder 
and acts more like a solid. This happens because the cornflour particles are pushed together. 



Gravity is important because it pulls the egg down. The higher the egg is dropped, the more 
potential energy it has. When it lands, this energy becomes impact force. 
 
Force can be shown as: F = ma, Potential energy can be shown as: PE = mgh 
This experiment tests whether oobleck can absorb impact force and protect an egg better than 
water and bubble wrap.  

Variables 
Independent Variable 
Independent 
variable 

What I changed Why I changed it 

Protection 
material 

Water, bubble wrap and oobleck To find out which material 
protected the egg best 

Drop height I dropped the egg from different 
heights, such as 100 cm, 140 cm, 180 
cm and 400 cm  

To see if a higher drop caused 
more damage 

Surface type I tested soft surface (grass) and hard 
surface (concrete)  

To see if the landing surface 
changed how much the egg 
cracked 

Table 1.1 The Independent Variable I changed and why 

Dependent Variable 

In this experiment, the dependent variable was the damage to the egg after each drop. 

I checked whether the egg had: 

Result Meaning 
No crack The egg had no visible crack 
Small crack The egg had a small visible crack but did not break apart 
Cracked The egg had clear cracking or larger damage 
Broken The egg shell broke apart or leaked 

Table 1.2: Egg damage categories 

Controlled Variables 
Controlled 
variable 

How I kept it the same Why it was important 

Type of egg I used the same type of egg for each 
test 

Different eggs may have 
different shell strength 

Plastic bag Each egg was placed inside a plastic 
bag 

This kept the setup similar for 
each test 

Dropping method I dropped the egg instead of 
throwing or pushing it 

Throwing the egg would add 
extra force and make the test 
unfair 

Person dropping 
the egg 

The same person dropped the egg 
where possible 

Different people may drop it in 
slightly different ways 



Amount of 
liquid/material 

I used 350 ml of water for the water 
test. For oobleck, I used 1 cup of 
cornflour and ½ cup of water, which 
made a similar material level. 

This helped keep the amount of 
protection material similar for 
each test. 

Checking method I checked the egg using the same 
result categories each time 

This made the results easier to 
compare 

Table 1.3: Controlled variables used to make the experiment fair 

Fair Test Explanation 

To keep the experiment fair, I kept the egg type, plastic bag, material amount and dropping 
method the same. I dropped the egg without pushing or throwing it so I could compare the 
materials clearly. 
 

Materials 
 

• Eggs 
• Plastic bags 
• Water 
• Bubble wrap 
• Cornflour 
• Water for making Oobleck 
• Measuring cup 
• Spoon 
• Measuring tape  
• Ruler 
• Phone 
• Paper or table to record results  
• Notebook/logbook  

Method 

1. Label three containers: water, bubble wrap and oobleck. 
2. Make oobleck using 1 cup cornflour and ½ cup water. Use 350 ml of water for the water 

test so the material level is similar. 
3. Place one egg in a plastic bag with each material. 
4. Measure the drop height with a measuring tape. 
5. Drop the egg without pushing or throwing it. 
6. Test on grass at 100 cm, 140 cm, 180 cm and 400 cm. 
7. Test on concrete at 100 cm with bubble wrap, 100 cm and 400 cm with oobleck. 
8. After each drop, check whether the egg had no crack, small crack, cracked or broken. 
9. Record the results in a table and compare the materials.  



Photo 1: Measuring 1 cup of 
cornflour. 

Photo 2: Measuring ½ cup 
of water. 

Photo 3: Mixing the 
cornflour and water together. 

Photo 4: Finished approx. 
350ml oobleck ready for the 
egg drop test. 

 

 

 

 

 

 

 

 

Data Collection 

At first, I planned to measure the crack length. However, this was difficult because each egg 
was inside a plastic bag. Some eggs were already broken or hard to check clearly when I opened 
the bag. 

Because of this, I used simple damage categories to record the results. 

Damage Scale 
Score Description 

0 No damage 

1 Small crack 

3 Medium crack 

5 Completely broken 

Table 2.1: Damage score guide 



Results Table 
 

Test Height Surface 
Surface 
type 

Protection 
material 

Result Scale Comment 

1 100 cm Grass Soft Water Broken 5 
The egg broke even 
though it landed on grass 

2 100 cm Grass Soft Bubble wrap No crack 0 The egg survived the drop 

3 100 cm Grass Soft Oobleck No crack 0 The egg survived the drop 

4 140 cm Grass Soft Bubble wrap No crack 0 The egg survived the drop 

5 140 cm Grass Soft Oobleck No crack 0 The egg survived the drop 

6 180 cm Grass Soft Bubble wrap No crack 0 The egg survived the drop 

7 180 cm Grass Soft Oobleck No crack 0 The egg survived the drop 

8 400 cm Grass Soft Bubble wrap No crack 0 
The egg still survived on 
grass 

9 400 cm Grass Soft Oobleck No crack 0 
The egg still survived on 
grass 

10 100 cm Concrete Hard Bubble wrap 
Medium 
crack 

3 
The egg had a medium 
crack after the drop 

11 100 cm Concrete Hard Oobleck No crack 0 
The egg survived the 
concrete drop 

12 400 cm Concrete Hard Oobleck 
Medium 
crack 

3 
Oobleck protected the egg 
at 100 cm but not at 400 
cm on concrete 

Table 2.2: Results from different materials, heights and surfaces 

Results Summary 
 
The results showed that water was the least effective protection material. The egg broke at only 
100 cm on grass. This means water did not protect the egg well enough during the impact.  
 
Bubble wrap worked well on soft surface. It protected the egg at all different heights. However, 
when the surface changed to concrete, the bubble wrap egg had a medium crack at only 100 
cm. This shows that bubble wrap worked better when the landing surface was soft.  
 
Oobleck was the strongest material overall. It protected the egg on both grass and concrete. It 
also protected the egg at higher heights on grass. However, when the oobleck egg was dropped 
from 400 cm onto concrete, the egg cracked. This shows that oobleck can absorb impact well, 
but it still has a limit when the force is too strong. 



Discussion 

I expected oobleck to protect the egg best because it becomes firmer when it is hit quickly. The 
results matched my hypothesis. Water gave the least protection because it stayed as a liquid 
and did not become firm during impact. 

The surface also made a big difference. On grass, both bubble wrap and oobleck protected the 
eggs. On concrete, the impact was stronger. Bubble wrap caused a medium crack at 100 cm, 
but oobleck had no crack at the same height. This shows that oobleck worked better on a hard 
surface. However, oobleck still had a limit. This shows that even strong protective materials 
may fail when the force is too high. 

This connects to real life because protective gear, such as snowboarding knee pads, needs to 
be soft enough to move in but strong enough to protect during a fall. 

Conclusion 
 
The best protection material was oobleck. It protected the egg on grass and protected it some 
heights on concrete. Bubble wrap worked well on grass but not as well on concrete. Water was 
the least effective material. 
 
The experiment supported my hypothesis. It showed that oobleck can absorb impact well, but 
the landing surface and drop height also change how much damage happens. 

Evaluation Table 
 

Evaluation 
Area 

What I Found Improvement or Next Step 

Fair testing I used the same dropping method 
for each test. 

I could measure the amount of each 
material more carefully. 

Results The damage categories made the 
results easy to compare. 

I could use a more detailed damage 
scale in future tests. 

Materials Oobleck, water and bubble wrap 
gave different results. 

I could test thinner and thicker oobleck 
mixtures. 

Drop height Higher drops caused more 
damage. 

I could test more heights to find when 
each material starts to fail. 

Landing 
surface 

Grass and concrete gave 
different results. 

I could test more surfaces such as 
carpet, tiles or rubber matting. 

Accuracy Some eggs were hard to check 
inside the plastic bag. 

I could photograph each egg after 
opening the bag. 

Technology I only observed the impact by 
eye. 

I could use slow motion video to study 
how the material moved. 

Future 
research 

Oobleck may help protect fragile 
objects from impact. 

I could test whether oobleck protects 
glass or other fragile objects. 

 
Table 3.1: Evaluation of the investigation 



Real World Applications 
 
Non-Newtonian materials can be useful in real life because they can change when force is 
applied. They can stay soft and flexible during normal movement but become harder during a 
sudden impact. 
These materials may be useful in: 

o Bicycle helmets 
o Snowboard padding 
o Knee and elbow pads 
o Phone protection 

 
Some real products use materials that act a bit like oobleck. One example is D3O. It is used in 
sports gear, work safety gear, military protection and phone cases. These materials are soft and 
bendy when people move normally. But when there is a sudden hit or crash, they help absorb 
the impact and spread out the force. 
 
This is useful for things like snowboard padding, knee pads, elbow pads, bicycle helmets and 
phone cases. It means the material can be comfortable to wear but still help protect the body or 
an object during an accident. 

Photos of Test 

 

Photo 5 & 6: Measuring Different Heights (100cm, 140cm, 180cm and 400cm) 



 

 

Photos 7 to 10 show examples of the egg drop experiment being tested 
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