
Part 1: Background Information and Context 
Activity 

Ghost Eggs 

In this chemistry science experiment you will learn how a superabsorbent polymer can change its size and grow more than 200 times its regular size! These 
hydrophilic spheres love water, and are practically all made of water. By submerging them in water you will see them grow and grow, taking up many different 
shapes along the way. By using rulers, these little scientists will be measuring the size of their ghost eggs before and after the dunk into colored and non-colored 
water and be able to tell the change in volume of the magical spheres. The spheres disappear in the water because they absorb the water that surrounds them, 
giving them the nickname of Ghost Eggs! 

 
Suggested NGSS Dimensions to Address (click on the titles to learn more from the K-12 Framework) 

Science and Engineering Practices  Disciplinary Core Ideas  Crosscutting Concepts 
● Asking Questions/Defining Problems 

○ Students can observe the teacher 
performing this activity as a demo, 
record observations, and ask 
questions. 

● Planning and Carrying Out Investigations 
○ Students could then develop an 

experiment to test their ideas or the 
teacher could develop the experiment, 
and students could conduct it.  

● Modeling 
○ Students could draw an initial model 

how the egg’s size is changing or how 
the egg seemingly disappears and then 
revise it after further explorations. To 
be most effective, students should 
explore other examples of 
osmosis/diffusion and/or refraction.  

● Constructing Explanations/Designing 
Solutions 
○ After students explore different 

examples the students can explain the 
demonstration using their model. 

 ● LS1.A Structure and function 
○ 6-8: All living things are made up of 

cells. In organisms, cells work together 
to form tissues and organs that are 
specialized for particular body 
functions. Within cells, special 
structures are responsible for particular 
functions, and the cell membrane forms 
the boundary that controls what enters 
and leaves the cell. (MS-LS1-2)  

○ 9-12: Systems of specialized cells within 
organisms help perform essential 
functions of life. Any one system in an 
organism is made up of numerous parts. 
Feedback mechanisms maintain an 
organism’s internal conditions within 
certain limits and mediate behaviors. 
(HS-LS1-3) 

● PS4.A Wave properties  
○ 6-8: A simple wave model has a 

repeating pattern with a specific 
wavelength, frequency, and amplitude, 
and mechanical waves need a medium 
through which they are transmitted. 
This model can explain many 
phenomena including sound and light. 
Waves can transmit energy. 

● PS2.C Stability & instability in physical 
systems  

 ● Cause and Effect 
○ Events have causes, sometimes simple, 

sometimes multifaceted. A major activity 
of science is investigating and explaining 
causal relationships and the mechanisms 
by which they are mediated. Such 
mechanisms can then be tested across 
given contexts and used to predict and 
explain events in new contexts. 

● Systems and System Models 
○ Defining the system under 

study—specifying its boundaries and 
making explicit a model of that 
system—provides tools for 
understanding and testing ideas that are 
applicable throughout science and 
engineering. 

● Scale, Proportion, and Quantity 
○ In considering phenomena, it is critical to 

recognize what is relevant at different 
measures of size, time, and energy and to 
recognize how changes in scale, 
proportion, or quantity affect a system’s 
structure or performance. 
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○ 6-8: A stable system is one in which 
any small change results in forces that 
return the system to its prior state 
With no energy inputs, a system 
starting out in an unstable state will 
continue to change until it reaches a 
stable configuration (e.g., osmosis or 
diffusion). 

○ 9-12: Systems often change in 
predictable ways; understanding the 
forces that drive the transformations 
and cycles within a system, as well as 
the forces imposed on the system from 
the outside, helps predict its behavior 
under a variety of conditions. 

 

Part 2: Lesson Facilitation for Phenomenon 

 
Teacher Background 
This is a relatively simple and easy experiment to set up and is relatively low in startup costs. The most important thing is that this experiment is fun for all ages! 
The swollen beads might be swallowed by young children and then they would grow in their stomachs or throat causing the beads to potentially block breathing. 
The seeds should not be given to kids. In addition, along the growth of the beads, the spheres can have a size that can result in them being a potential choking 
hazard. Do not give either the seeds or the spheres to kids. Teachers should use different colored dyes to turn the ghost eggs into different colors for the kids to see. 
Also if the teacher can utilize a black light and fluorescein dye, they could turn off the lights and create glowing ghost eggs! 

● The eggs are growing because they are water absorbent polymers and they love to be in water due to the hydrophilic nature of the compounds. 
● If the ghost eggs are left out of water for a sufficient amount of time the water inside of them will begin to evaporate and this will cause the ghost eggs to 

shrink in size. 
● The eggs disappear in water because they are mostly filled with water and they have the same refractive index of light. This bends the light around the 

ghost eggs which is why they appear invisible. 
 
Light can be refracted, reflected, transmitted, and absorbed by matter. The ghost eggs are nearly invisible because the light traveling through the 
medium of water is refracted to a near perfect angle of that of the spheres in the water. Just as the air and water around a straw bend the light to 
make it appear bent inside the water, the beads are filled with water and have a refractive index similar to that of water. The beads are made of 
organic molecules called monomers. When a bunch of monomers come together and link up they now are called polymers. Organic molecules such 
as the polymers inside the beads have favorable interactions with water because they are hydrophilic. An example of this would be compounds such 
as sugar or sucrose, this is why sugar dissolves easily in water. Other organic compounds don’t mix well with water and they are hydrophobic. An 
example of this would be compounds such as gasoline or oil, which “float” on top of a water layer. 
 



Placing a hydrophilic material in water will cause some changes to happen to that material. This polymer is a sodium polyacrylate, which has 
carboxylic acid groups across its backbone that have been deprotonated, called carboxylates. This results in a bunch of negative charges along the 
backbone of the polymer. The negative charges are balanced by the sodium ions, which have a high affinity for water, just like the carboxylates. In 
this case, the tiny hydrophilic spheres will begin to absorb the water around them and expand to a certain volume. The polymer pulls water in the 
spaces between the polymer chains while the polymer chains keep the bead from dissolving in water. Eventually, so much water is pulled into the 
bead that it swells to many times its original size.  If someone were to try this with glass marbles instead of the water filled polymer, glass has a 
different refractive index than water and thus would still be seen when looking up through light. 
Materials 

1. 4-6 plastic cups. 
2. 3-4 plastic bowls. 
3. Multi colored food dye. (Blue, green, purple, orange, red, fluorescein etc.) 
4. 50 grams of Ghost eggs. (about 3000 spheres 1 cm big) 
5. Room temperature water. (Enough to fill the cups and bowls about ¾ full.) 
6. Black Light. (if using the fluorescein dye) 

Procedures 

1. Fill the cups or bowls about three fourths to the top with room temperature water. 
2. Next place about 8-10 drops of your choice of food coloring dye into the water, and leave one cup with no food coloring added. 
3. Next, measure across the middle of the smaller beads with a ruler and record the diameter before placing it in the water. 
4. Fully soak the small round beads in the water and watch and observe the size changes over the next 3-4 hours. 
5. Teachers may want to start the soaking of the beads overnight in order to get bigger beads for the kids to play around with. 
6. Once the ghost eggs have finished growing in size have the kids dunk their hands in the water to grab the ghost eggs and measure 

the diameter of their eggs. 
7. Next have them grab a ghost egg from the cup without any dye and then place their eggs back in the water and watch them 

disappear right in front of their eyes!! 
8. Try making the eggs fluorescent in a black light by adding a dye called fluorescein. The ghost eggs will start to glow! 

 
Safety Concerns 
There are no hazardous materials to be handled in this experiment because the ghost eggs are mostly made up of water (> 99%). If you 
are using the fluorescein dye, make sure that kids wash their hands after handling the dye-containing beads or placing their hands in the 
water containing the dye. 
 
The only precaution is that the swollen beads might be swallowed by young children and then they would grow in their stomachs or 
throat causing the beads to potentially block breathing.  The seeds should not be given to kids.  In addition, along the growth of the 
beads, the spheres can have a size that can result in them being a potential choking hazard. Do not give either the seeds or the spheres 
to kids. 
 



A trash can should be present to properly dispose of the waste for the experiment, and the kids should wash their hands with soap after 
the experiment. (Good lab practice for the future!) 
3-Dimensional Questions 

1. What did you notice during the demonstration? 
2. What did you wonder during the demonstration? 
3. What is causing the eggs to grow? 
4. Predict what would happen if the ghost eggs if they were left out of the water for a long period of time. Would they shrink or stay 

the same size? 
5E Model Alignment/Suggestions 

Engage:  
   Consider using this activity as a demonstration and having students ask questions about what they see through a prompt such as 

“Make 5 observations and 3 questions about the following demonstration”.  
Explore:  
1. After students have made preliminary predictions and explanations, they could explore these predictions by conducting an 

investigation on their own with the eggs. Students could either develop the investigation or simply conduct it using provided 
procedures. 

2. To be able to explain the phenomenon, students need to have several experiences with other examples of osmosis and/or 
refraction. These can be teacher developed investigations designed to inform their knowledge of what could be happening with 
the ghost eggs. Consider placing other clear objects in water and making observations or showing students other examples of 
objects in mediums with the same refractive index. Students could also work with osmosis through cells (plants), dialysis tubing, 
or naked eggs (raw eggs with their shell removed). 

3. After conducting an investigation, students could revise their original thinking about the phenomenon. 
Explain: 
     After the teacher has helped the students make meaning of their activity through direct teaching, video, or text, the students can  
then explain their learning back to the teacher. Through experience and instruction, students should learn the content relevant to  
their grade level. Middle schoolers can focus on light wave refraction and simple osmosis while high schoolers can relate the osmosis  
to cell membranes, feedback mechanisms, and hyper/hypo/isotonic solutions with cells.  
     The students can construct an explanation or write a Claim-Evidence-Reasoning on this phenomenon. 
Elaborate: 
1. Students could apply their knowledge to a new situation by predicting/modeling/explaining what would happen in a new 

scenario that involves refractions and/or osmosis with cells in different environments. They could test their predictions through 
an investigation they design and conduct it or simply stop at the design.  

 


