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LIFE SCIENCE CONTENT SUMMARY  
 

V: Skills of Scientific Investigation 

Standard Procedures in Scientific Investigation—Scientists use standard procedures so 
they can make direct comparisons of their data. They could also get valid data by using different 
procedures to answer the same questions, but they would have difficulty making the 
comparisons. 

The Control and Scientific Research—When scientists conduct research, they set up two 
kinds of samples. They set up one kind of sample (or set of samples) in which they know what 
should happen. This is called the control. They set up a second kind of sample (or set of samples) 
that is exactly the same as the control, except they change one characteristic. This is called the 
test. By comparing the results of the test with the results of the control, scientists can figure out if 
the characteristic they changed is responsible for the results. 

Observation—Observations are an important point of scientific investigation. 
Researchers often collect data from what they have observed. Analyzing these data enables them 
to develop ideas about a scientific phenomenon or subject. Researchers also use the data they 
collect to test the validity of their predictions.  

Prediction—Predictions are based on existing experience and knowledge and have two 
important functions. They are a means of expressing a researcher’s ideas about a phenomenon; 
they help determine the direction and the nature of investigations. A researcher starts with a set 
of assumptions and then predicts a result. The researcher tests the validity of the predictions by 
collecting data and then analyzing the results. If the prediction is supported by the results, then 
the researcher’s assumptions are upheld. If the prediction is not supported by results, the 
researcher’s assumptions must be reexamined. Results can often provide clues that lead to new 
and better predictions.  

 Models—Models are representations of objects or phenomena that are often highly 
simplified relative to what they portray. They are used to make predictions, to show how parts fit 
together, and to demonstrate how things work. In many cases, a model is not an actual physical 
representation, but a statement in words of how a particular process may work. Models often 
serve as the basis for making predictions and for testing.  

Designing and Building Research Instruments—This involves important aspects of 
scientific research that include identifying a need for a technological design, designing a solution 
and product that meet a specific need, implementing the proposed design, and evaluating the 
design and sharing it. 

The Role of Data Displays in Scientific Investigation—Scientists use various methods 
of displaying data to examine and describe the data they collect. They choose a type of display 
(table or graph) according to the nature of the data and the question they are investigating. 
numerical patterns, to uncover a correlation between pairs of characteristics, or to discover 
patterns about a single characteristic. 

Representative Numbers—Scientists often take many different measurements of the 
same phenomenon. When they report their results, they may calculate one number to represent 
all those measurements. Scientists working on the same project must agree on which 
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representative number to use in reporting their data to one another. If one scientist reports the 
mode (the number occurring most often) and another reports the mean (the average of all the 
numbers in —the data set), the data won’t be comparable. 

Scientific Classification—Long ago, scientists discovered that the natural world was so 
complex they could only begin to understand it if they grouped similar things together. Grouping 
objects from nature according to their characteristics is called classification. 

Research Presentations—Scientists often share their research with the public. Giving a 
presentation is one way for them to tell people what they have learned. It lets them show others 
what is exciting or most important about their work. 

Communicating Ideas in Writing—Three steps are crucial to communicating ideas in 
writing, scientific or otherwise. These are: 

• writing down ideas in draft form; 
• asking for comments about the drafts; 
• revising the draft material based on comments from readers. 
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