
 Section 1-2 How Scientists Work
A. Designing An Experiment 

1. State the problem—based on observations 
(using your senses to gather information) 

2. Forming a Hypothesis: a possible 
explanation for a set of observations 
(If….then statement) NOT A QUESTION!! 

3. Setting Up a Controlled Experiment: 
changing one variable at a time in order to 
test the hypothesis. All other variables should 
be kept unchanged or controlled



Independent variable (manipulated): factor of an 
experiment that a scientist purposely changes.   

      For example: time, temperature, etc.    
      Plotted on the x-axis 
Dependent variable (responding): depends on the 

independent variable.  Factor in an experiment that a 
scientist wants to observe and that changes in 
response to the independent variable.   

      Plotted on y-axis 
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Control: the group within an experiment that is NOT 
treated with the independent variable. All variables are 
kept unchanged/controlled.  

Purpose of the Control: to serve as a basis for comparison.  
It is what scientists compare their experimental results to 
in order to determine the effect of the independent 
variable. 

Experimental Group: the group that is treated with the 
independent variable.



4. Recording & Analyzing Results: keeping records of 
observations and data to share with others 

Data Tables: 
• add columns & rows as needed 
• must have a title that includes the independent and 

dependent variable (The Effect of ____I.V._____ 
on ____D.V.______) 

Independent 
Variable

Dependent 
Variable 
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5. Drawing a Conclusion: using data from an 
experiment to evaluate the hypothesis and 
draw a conclusion. Evidence is used to 
either support or refute a hypothesis.
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B. Publishing and Repeating Investigations
• experimental results can be reproduced because nature 

behaves in a consistent manner 
• scientists expect to test one another’s investigations 

therefore; publishing a description of an experiment is 
an essential part of science 

• experimental design is reviewed to be sure they are 
without flaws 

• experiments are repeated to be sure that the results 
match those already obtained
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Reliability/Validity of Data

Experiments Must: 
•  have a control 
• contain only one independent variable 
• include a large sample size 
• be repeated numerous times 
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How a Theory Develops

• a well-tested explanation that unifies a 
broad range of observations 

• sometimes more than one theory is needed 
to explain a certain circumstance 

• no theory is considered absolute truth 
• theories may be revised or replaced as new 

evidence is uncovered


