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In this demonstration exercise, students will use eggs to model how the cell membrane 
regulates the movement of materials in and out of the cell. After de-shelling, the eggs 
will be soaked in various solutions. Some of the materials will pass into the eggs; some 
will not, and some will draw water out of the eggs, thus demonstrating that the cell 
membrane is semi-permeable. Students will speculate on the results they observe, and 
then explore further in the following lesson.

LS.7.1.2  Use models to explain how the relevant structures within cells (including cell
membrane, cell wall, nucleus, mitochondria, chloroplasts, and vacuoles) 
function to support the life of plant, animal, and bacterial cells.

Learning 
Target

Students will develop an understanding of the following ideas and content:
• Materials move in and out of the cell membrane
• Particle size determines what will move across the membrane
• If particles can cross the cell membrane they will flow from high concentration to

low concentration

One of the main characteristics of a cell membrane is that it is semi-permeable, meaning 
some materials can cross the membrane and some cannot. This characteristic is crucial for 
students to understand. Which materials cross and how can be complicated and beyond 
the scope of this grade level; however the basic ideas can be understood by middle 
schoolers. Those basic principles include particle size and processes of diffusion and 
osmosis.
In general, if the particle is small enough, it can cross the semi-permeable membrane. 
Students will observe this phenomenon in this lesson but may not recognize that it is the 
size of the food coloring that allows it to cross the membrane but the water color particle 
cannot.
Diffusion is a crucial process in cells. It is random and caused by particle movement, but 
the net flow is from higher concentration to lower concentration until the concentrations 
are equivalent. One of the most important molecules that passes into cells this way is 
water. This process is so important in living systems that it is given a special name: 
Osmosis–the movement of water across a semi-permeable membrane (see figure below). 
Water will move both in and out of a cell this way, but the net flow is from the region of 
higher concentration to the region of lower concentration. This can sometimes be 
confusing because we tend to think of a concentrated solution from the point of view of 
the solute rather than the solvent. Just remember that a higher concentration of solute 
means a lower concentration of solvent, relatively speaking.
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Looking Into Eggs

Materials Materials for the whole class
• Vinegar
• 24 cups (9 oz)
• Tube of blue water color paste
• Blue food coloring
• Corn syrup
• Digital Scale
• Ability to project Looking Into Eggs Data Chart (SD 1)
• The teacher will supply the following

o Tap water
o 18 eggs
o A bucket that will hold 18 eggs

 Looking Into Eggs Student Activity Sheet (SD 2)
Materials for individual students

Preparation 1. Place the raw eggs in a bucket and cover them with vinegar. The vinegar will dissolve 
the calcium carbonate in the egg shells. Some bubbling may occur at first and some 
foam may form—all of which are harmless.

2. The shell removal may take 2-3 days. It’s a good idea to move the eggs around a bit 
very gently a few times each day, so that parts that touch get exposed to the vinegar. 
Move them with your hands; a spoon may not be gentle enough.

3. As the shells get thin (day 2), rub them gently to help speed up the process. Replacing 
the old vinegar with fresh may also help. Eventually, the shells should come off com-
pletely and the eggs should be exposed, enclosed in their outer membranes. They are 
fragile, but they can be held in the hand.

4. Rinse the de-shelled eggs in water and then set them in a container for another day so 
that any excess water or vinegar they have absorbed can drain out.

• Weigh and record the mass of each egg to the nearest tenth of a gram on 
Looking Into Eggs Data Chart (SD 1) under Initial Mass. 

5. If you started your eggs on a Monday, you can do the following steps on Thursday or 
Friday:

• Add water color paste to water to make a darkly colored solution. You will need 
enough to cover 2 eggs in cups.

• Add food color to water to make a solution approximately the same color and 
intensity as with the water color. You will need enough to cover 5 eggs in cups.

Procedure 1. Tell students that the next activities will explore some aspects of how cell membranes 
work. Have students think back to the initial activity exploring cell structures. Where 
did we find the cell membrane? What role did the cell membrane play in helping the 
cell survive?
Students should remember that the cell membrane is located on the edge of the cell 
and helps move materials into and out of the cell.

2. After briefly discussing the cell membrane’s job, explain that an egg is a good model 
of a very large cell with a cell membrane. The yolk is a very large cell, and the yolk 
membrane is a real cell membrane. Show the students the de-shelled eggs.
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Procedure
cont.

Project Looking Into Eggs Data Chart (SD 1) and ask them what they think will 
happen if you soak them in the various solutions outlined on SD 1. Explain that you 
have already weighed each egg and recorded the weight under initial mass on the 
chart.
Place eggs into individual cups and cover them with the following liquids/solutions:

• 2 control eggs in cups with no liquid (1 extra in case of breakage)
• 2 eggs covered with plain tap water (1 extra in case of breakage).
• 2 eggs covered with corn syrup (1 extra in case of breakage). These eggs may

float, that’s okay.
• 2 eggs covered with the water color solution (1 extra in case of breakage).
• 5 eggs covered with the food color solution (You will break the outer membrane

of one of these eggs in each class period to look inside.)
Leave the eggs to soak for 2-3 days (perhaps over a weekend).
On Monday have the class observe each egg as you remove it from the solution. 
Weigh each egg, record the mass on SD 1, and calculate the net change as a class. Ask 
students to make observations about the appearance of the egg and record on SD 1.
Students will see that some eggs have gained and some have lost weight. In addition 
the egg that was in the blue watercolor solution will not be blue, while the egg in the 
blue food coloring solution will be blue, even though both eggs have gained weight. 
Very gently break open the blue food coloring egg membrane. Be careful; the egg will 
burst open. The egg white (albumen) will have turned color a bit, but the food color 
probably will not have gotten through the yolk membrane. It is a good idea to wash 
hands after handling raw eggs. The table below shows typical changes in mass of the 
various eggs. Your measurements may be different due to differences in egg size, 
room humidity, etc.

3.

4.

5.
6.

Soaking Liquid Initial mass (g) Mass after soaking in liquid over a 
weekend (g) 

Net change (g) 

No liquid 76.5 63.5 -13.0

Water 71.6 80.0 8.4 

Water 72.9 78.8 5.9 

Corn syrup 77.3 42.6 -34.7

Corn syrup 72.3 38.8 -33.5

Water color 75.6 85.6 10.0 

Water color 68.2 80.2 12.0 

Food color 72.7 82.6 9.9 

Food color 72.8 84.4 11.6 

Things students should have noticed:
• All eggs gained mass except for the egg in corn syrup and the control egg.
• The egg in water color has not turned color itself even though it has gained mass.
• The egg in food color has turned color inside and it has gained mass.
• The egg in corn syrup looks shriveled and has lost mass.

DO NOT EXPLAIN ANY OF THESE RESULTS YET. This is an 
exploration demonstration, meant to get the students thinking and speculating.



Page 14Looking Into Eggs

Content 
Connection

1. Ask students to use the data they collected from the cell membrane model to 
answer questions 1-4 on SD 2. Discuss the answers as a class.
Some of the students’ speculations may not be correct at this point. Focus the 
discussion on the materials that are moving into the egg and those that are moving 
out. Try to have students speculate about why this might be happening.

2. After students have had time to discuss and think about these ideas, have them 
answer question 5 on SD 2.
The cell membrane is selectively permeable-allowing materials into and out of the 
cell based on concentration and particle size. Students may not understand this yet. 
The next activity will add information and help develop understanding.
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SD 1 Looking Into Eggs Data Chart 

Soaking 
Liquid 

Initial mass 
(g) 

Mass after 
soaking in 
liquid over 
a weekend 

(g) 

Net 
change (g) 

Observations 

No liquid 

Water 

Water 

Corn syrup 

Corn syrup 

Water color 

Water color 

Food color 

Food color 



Page 16 Support Documents

SD 2
Name:

Looking Into Eggs Student Activity Sheet 

1. Which egg(s) got heavier?

2. Why do you think only certain eggs got heavier?

3. Why did the egg in corn syrup lose mass and shrivel up?

4. Why did the eggs in the two colored solutions behave differently? Both gained mass but only one 
changed color.

5. Based on these observations, how do you think the cell membrane works?




