
Experimental Design: (Refer to Chapter 1) 
 
Be sure ANY experiment you design follows these guidelines: 

 Question: 

 Hypothesis: 

 Controlled experiment: 
 Experimenting to see the influence of ONE variable.  The variable you are testing needs to 

be stated.   
 All other variables need to be constant 

 Procedure: Think of a design that you could actually do in a school lab. 
 Directions that can be followed.   
 Keep the concept simple and to the point. 
 Use a large number of test organisms and/or repeat multiple times 

 Data: 
 Needs to be quantitative (have numbers).  For example if you measure “growth”, how will 

you measure it?  You must state that you will measure “height “or” mass”. 
 Sample data must be given which will either support or disprove the hypothesis 

  Conclusion: 
 Must relate back to the hypothesis 
 Must use the data obtained 

 Discussion 
 Should have suggestions for improvement. 
 Questions for future research 
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Sample Experimental Design: 

Background: Pill Bugs (roly poly bugs) are commonly found in backyards under logs. 

Question: How do pill bugs respond to light? 

Hypothesis: Pill bugs will move away from light and into a dark/shaded region. 

Control/Variables: 

 Independent Variable- amount of light 

 Dependent variable-number of pill bugs 

 All other factors will be the same 

Materials: 

 50 pill bugs 

 Chamber to hold pill bugs-2 Petri dishes connected by a bridge to allow for pill bug movement 

 Two black screens 

 Light 

 Stop watch 

Procedure: 

 Obtain the chamber-cover one Petri dish with the black screens to simulate the dark environment. 

 Leave the other Petri dish uncovered to allow for light penetration. 

 Obtain 50 pill bugs from their environment. Place 25 pill bugs in each chamber 

 Record the number of pill bugs in each chamber every 30 seconds for at least 10 minutes. 

Data: 

Time (seconds) Number of pill bugs Time (seconds) Number of pill bugs 

0 25 6:00 46 

0:30 32 6:30 46 

1:30 38 7:00 47 

2:00 40 7:30 50 

2:30 38 8:00 50 

3:00 45 8:30 50 

3:30 50 9:00 50 

4:00 48 9:30 50 

4:30 49 10:00 50 

5:00 45 10:30 50 

5:30 48   

  

Conclusion: 

Pill bugs prefer a dark environment rather than in direct light. When given a choice between the light and dark side 

of the chamber, all of the bugs traveled to the dark side in less than three minutes and thirty seconds. Some of 

the bugs traveled back and forth between the two chambers, but by seven minutes and thirty seconds all of the 

bugs remained on the dark side for the remainder of the ten minutes. 

Discussion:  

Errors in the experiment could occur by not recording results in the proper 30 minute interval. This could be 

prevented by having one person call the time, another count the bugs and a third record the data. 

The pill bugs could also have been disturbed during the experiment. Making loud noises or knocking into the Petri 

dish may cause the bugs to move irregularly. 

Light may have penetrated the dark side of the chamber. 

Questions: How would the results differ if the pill bugs were timed for more than ten minutes? 

What other bugs show the same behavior as pill bugs? 

How wold pill bugs respond to varying degrees of darkness? 

 

 


