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Background 

All organisms are composed of cells. The size and shape of a cell determines how well it can deliver nutrients to 

its interior. Since all cells and organisms depend upon the efficient delivery of gases, nutrients, and other 

important molecules, the relationship between a cell’s surface area and its volume is an important regulating 

concept. 
 

Cells are limited in how large they can be. This is because the surface area and volume ratio does not stay the 

same as their size increases. Because of this, it is harder for a large cell to pass materials in and out of the 

membrane, and to move molecules through the cell. 
 

In this activity, you will make cube-shaped models to represent cells. The dimension along one side will be 

doubled with each model. You will then calculate the surface area, volume, and ratio between the two.  
 

Objective(s) 

 to learn how to calculate the surface area and volume ratio of model “cells” 

 to model how cell size is limited based on the ratio of their surface area to volume 
 

Materials

 paper “cell” templates 

 scissors 

 tape 

 ruler 

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  You must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences. 
 

1. Brainstorm and list 3 to 4 types of molecules that might cross a cell’s membrane to either enter or exit 

the cell. 

2. Explain how to calculate the volume of a 3-dimensional object, specifically, a cube. 

3. How would you calculate the surface area cube? 

 Use a ruler to recreate the Data Table below neatly on your lab paper, and be sure it is drawn 

approximately the same size 
 

Safety 
 

 There are no special safety precautions for this activity. 
 

Procedure 
 

1. Cut out and construct the four “cell” models. 

a. Carefully cut along the outside edge of each model. Make sure not to cut out the tabs. 

b. Crease the edges of the model so it folds nicely into a cube shape. 

c. Crease the joint along the tab edge and fold the tabs to join with the edges of the cube. 

d. Use small pieces of tape to hold the model together. 

2. Use the ruler to accurately measure the dimensions of each of the cubes and record the measurements in 

the Data Table. 

3. Calculate the total surface areas, volumes, and surface area to volume ratios for each cell model and 

record your calculations in the Data Table.  

4. Answer the questions in the Results & Analysis questions. 
 

 

 

 

 

 

 

 

 

 

 

 

Why are Cells Small? 
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Data Table 
 

Cube (cell) Dimensions (cm) 
Surface Area 

(cm2) 
Volume 
(cm3) 

Surface Area to 
Volume Ratio 

Tiny _____ x _____ x _____    

Small     

Medium     

Large     

 

Clean Up 

 recycle bin: paper scraps 

 everything else returned to its original location 
 

Results & Analysis 
Answer the following questions in your science notebook.  For actual questions, you must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences and show your work for 

math problems. 
 

1. Which model has the largest surface area? … the smallest? 

2. Which model has the largest volume? … the smallest? 

3. Which model has the largest surface area to volume ratio? … the smallest? 

4. What is happening to the surface area to volume ratio as the size of the cell increases? 

5. To maintain life, and carry out cellular functions, materials must be able to move into and out of the cell. 

Also, materials need to be able to move within the cell. What might be an advantage of having a large 

surface area? 

6. Since transport of materials into and out of the cell can only happen at the cell’s surface, what problem 

does this pose for larger cells? 

7. Do larger organisms have larger cells than smaller organisms, or more cells than smaller organisms? 

Explain. 

8. What is the advantage of having folds in a membrane surrounding a cell or within a cell? (hint: Observe 

how the Golgi apparatus, inner membrane of mitochondria, or endoplasmic reticulum are structured.) 


