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Accompanies:  Scientific Procedures & Safety  1 

Collecting & Organizing Data 
Science demands data be: empirical, meaning it is gathered through observation or 
experimentation, and free from bias, in other words, showing no favoritism. Evidence 
must be observed by the human eye or as a result of an experiment. This is opposed 
to inference, which is an idea or theory based on evidence and logic. For example, 
the sun rose in the east this morning is evidence, but the sun will rise in the east 
tomorrow morning is inference. Both evidence and inference play a role in science, 
but inference is NOT considered data or fact. 
 
There are two types of data: qualitative and quantitative. Qualitative data describe 
the results of an experiment or investigation with approximations and general 
characteristics. Quantitative data use numbers to represent the results of an 
experiment or investigation. Qualitative data are descriptive whereas quantitative 
data are definite. 
 
Collecting data involves executing a well-planned experiment. Results which are 
observed and measured using these tools are the data generated. Depending on the 
experiment, qualitative data, quantitative data, or both are generated. Data is only 
useful if it is collected and measured accurately and precisely. Accuracy refers to 
how close the measurement or observation is to the true value and precision refers 
to how reproducible the measurement or observation is.  
 
Observation requires objectively watching without influencing the situation. 
Observation should not involve assumptions or bias and should allow for the 
situation to unfold as naturally as possible. Tools such as microscopes, 
stereoscopes, timing devices, cameras, incubators, hot plates, hand lenses, 
dissection equipment and/or biological specimens may be necessary. 
 
Measurement requires the use of standardized units of either the modern metric 
system or the U.S. customary system. Common types of measurement include 
distance, volume, weight and temperature. General measuring tips include: choose 
the appropriate measuring too for the task; measure all elements of a project using 
the same system and, when possible, the same units; measure twice to verify. 
Measurement tools such as laboratory glassware, metric rulers, electronic balances, 
thermometers, timing devices, meter sticks may be used. 
 
To be useful, data must be organized for analysis. Organizing data involves 
arranging the evidence to allow for comparison and identification of patterns and 
trends. This often involves putting the data into tables, charts or graphs. For 
quantitative data, organization may include generating statistics. Depending on the 
type of data and organization method, organizing data my involve use of tools such 
as calculators, spreadsheet software, computers, lab notebooks or journals, models 
and/or diagrams.  


