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SECTION

2 Scientific Methods
Biology and You CHAPTER 1 

As you read this section, keep these questions in mind:
• How do scientists know how to begin an investigation?
• What are two types of experiments that scientists can use to test 

hypotheses?
• What is the difference between a theory and a hypothesis?

How Do Scientific Investigations Begin?
Most scientific investigations begin with observations 

that lead to questions. Observation is the act of studying 
objects or events using your senses. Tools, such as 
microscopes, can also help you make observations. Many 
observations lead to questions. Scientists formulate 
hypotheses to answer these questions. A hypothesis is a 
possible explanation that can be tested. 

What Is a Scientific Experiment?
An experiment is a set of planned steps used to test a 

hypothesis. Scientists conduct controlled experiments or 
perform studies in order to test a hypothesis.

A controlled experiment tests one factor at a time 
and uses a control group and an experimental group. 
A control group gets no experimental treatment. 
Experimental groups are the same as the control group 
except for one factor, called the independent variable. 
Factors that may change because of the independent 
variable are called dependent variables. Scientists study 
changes to the dependent variables to understand how 
the independent variable affects the system.

There are often cases in which experiments are not 
possible or not ethical. In these cases, researchers 
perform a study. They gather information from many 
sources and look for trends in the data. Researchers try 
to limit the number of variables that may affect their data.

READING TOOLBOX
Compare After you read 
this section, make a table 
comparing how the words 
hypothesis and theory are 
used in science and in 
everyday speech.

READING CHECK

1. Define What is a 
hypothesis?

 

 

 

KEY IDEAS
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SECTION 2 Scientific Methods continued

CONTROL AND EXPERIMENTAL GROUPS
Many scientific experiments use control groups and 

experimental groups. A control group is a group in an 
experiment that receives no experimental treatment 

Scientists try to make everything about the control 
and experimental groups the same except for one factor, 
or variable. This variable, which scientists change dur-
ing the experiment, is called the independent variable. 
Variables that change as a result of changes in the inde-
pendent variable are called dependent variables. In many 
experiments, scientists try to learn how changes in the 
independent variable affect the dependent variables.

What Is a Scientific Theory?
In everyday speech, people often use the word theory 

to mean “a guess.” However, in science, a theory is 
much more than just a guess. A scientific theory is a 
generally accepted explanation for a large amount of data 
and observations. The quantum theory, the cell theory, 
and the theory of evolution are examples of scientific 
theories.  

The figure below shows how questions, hypotheses, 
experiments, and observations can lead to the formation 
of a scientific theory.

Questions

Theory

Predictions and hypotheses

Experimentation
and observation

Many other
experiments support

the hypotheses.

Hypotheses
are supported.

Hypotheses
are rejected.

Scientists test  
their predictions 
and hypotheses 
using experiments 
and observations.

Scientists make predictions 
and hypotheses, which are 
possible answers to questions.

Scientists share 
the results of their 
experiments with other 
scientists. The results 
may support or disprove 
a particular hypothesis 
or prediction.

When many different 
experiments and 
observations support 
a hypothesis or set of 
hypotheses, scientists may 
accept it as a theory. If new 
data are discovered that 
conflict with the theory, 
scientists may revise or 
replace the theory.

Scientists continue to 
test hypotheses. If many 
different experiments 
support a hypothesis, 
more scientists accept the 
hypothesis as a correct 
explanation.

READING CHECK

2. Describe What is a 
control group?

 

 

 

READING CHECK

3. Identify Give two 
examples of scientific 
theories.

 

 

4. Explain What can happen 
if new data conflict with an 
accepted theory?
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Section 2 Review 
SECTION VOCABULARY

control group in an experiment, a group that 
serves as a standard of comparison with 
another group to which the control group is 
identical except for one factor

experiment a procedure that is carried out 
under controlled conditions to discover, 
demonstrate, or test a fact, theory, or general 
truth

hypothesis a testable idea or explanation that 
leads to scientific investigation

observation the process of obtaining 
information by using the senses; the 
information obtained by using the senses

theory a system of ideas that explains many 
related observations and is supported by 
a large body of evidence acquired through 
scientific investigation

 1. Describe How do most scientific investigations begin? 

 

 

 2. Compare What is the difference between a dependent variable and an 
independent variable? 

 

 

 

 3. Explain How is a theory different from a hypothesis?  
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