
Diffusion and Osmosis 
 

The particulate and random nature of matter  
1. Particles move from high to low concentration because: 

a. They tend to move until the two areas are isotonic and then the particles stop  
             moving. 

   2. As the difference in concentration increases between two areas, rate of diffusion: 
              a. decreases because if the concentration is high enough, the particles will spread               
                    less and the rate will be slowed. 
   3. When a drop of dye is placed in a container of clear water the: 

a. dye molecules continue to move around because if dye molecules stopped, 
they would settle to the bottom of the container. 

b. dye molecules continue to move around because this is a liquid; if it were     
      solid the molecules would stop moving. 

 
Concentration and tonicity 
   1. A glucose solution can be made more concentrated by adding more glucose because  
       the more water there is, the more glucose it will take to saturate the solution. 
   2. Side 1 is 10% salt solution and side 2 is 15% salt solution. 

      a.   side 1 is hypertonic to side 2 because the water moves from high to low  
            concentration. 

 
Process of diffusion 
1. The process responsible for a drop of blue dye becoming eventually distributed  
       throughout a container of water is: 

a. osmosis because there is movement of particles between regions of different  
                    concentrations. 
   2. When sugar is added to water, after a very long period of time the sugar will be more  
        concentrated on the bottom of the container because: 
              a. sugar dissolves poorly or not at all in water. 
 
Process of osmosis 

1. Two columns of water are separated by a membrane through which only water can  
      pass. Side 1 contains dye and water; side 2 contains pure water. After 2 hours, the  
      water level in side 1: 

              a.   will be higher because water moves from low to high concentrations 
b. will be lower because water will move from the hypertonic to, the hypotonic  

                    solution. 
              c. will be the same because water will become isotonic. 

 
 
Source:  Odom, Arthur, Louis and Barrow, Lloyd H.. (1995). Development and 
Application of a Two-Tier Diagnostic Test Measuring College Biology Students' 
Understanding of Diffusion and Osmosis after a Course of Instruction, Journal Of 
Research In Science Teaching, vol. 32 (1). 45-61. 

 



Diffusion and Osmosis 
 

Misconceptions about the process occurring when dye is dropped in water: 
1. Osmosis occurs; moving water from a higher to a lower concentration will occur; 

dye will go to the bottom of the container and then by osmosis diffuse through the 
water becoming one color. 

2. Process represents dissolving; dye’s molecules will settle between the H2O 
molecules causing it to dissolve. 

Misconceptions about the distribution of the dye in the water: 
1. Dye drops to the bottom and then spreads out; dye will be unevenly distributed. 
2. Dye won’t stay mixed, but eventually will go to the surface of the water or the 

bottom of the container. 
3. Dye mixed by water waves formed when the dye hit the suface. 

Misconceptions about the change in color, form, or molecular nature of the dye during 
the diffusion process: 

1. Dye changes color in the water 
2. Dye disappears over time 
3. Dye breaks up, splits disintegrates or changes form. 

   
 
Source:  Westbrook, Susan L. (1991). A Cross-Age Study of Student Understanding of 
the Concept of Diffusion. Journal Of Research In Science Teaching,  vol. 28 (8), 649-
660. 
 
 
 
 
 
 
 
 
 
 
 
 
 


