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Graphs
Graphs are useful in showing the relationship between independent and dependent variables. Graphs can be constructed on graph paper or using computer software such as Microsoft Excel™, Vernier Graphical Analysis and others.
Graphs can be classified as: line graphs, bar graphs, pie graphs, pictograms, histograms and scatter plots. In Science Fair projects it is common to see scatter plots, line and bar graphs.
When data is discrete and one variable is compared to another, it is preferable to use bar graphs. When both variables involve data that is continuous most scientists prefer to use scatter plots. Scatter plots are useful in that they allow you to infer the “true” shape of the data and be line- or curve-fitted.

In constructing graphs, each axis should be calibrated (i.e., each increment should represent the same numerical amount). Care should be taken to include the entire range of the data in the scales of your axes. The independent variable is plotted on the x-axis, and the dependent variable is plotted on the y-axis.

When analyzing your data you should look to see if it behaves as a direct proportion meaning, does the data vary directly with x (that is, as x increases, y increases). If the data varies inversely this means the opposite that as x increases, y decreases.
If the data looks as if it might be describing a line, you can do a best-fit line using a clear plastic ruler or using computer software. The correlation coefficient (R) is a measure of how closely your data is fitted (R=1 means that all data points are exactly on the line or curve). When using a ruler, make sure that you have as many data points above the line as below, and that the distances of the data points to the proposed line on average are minimized.

Other kinds of curves can also be fitted using mathematics or computer software. By fitting your data to an appropriate line or curve, you can obtain an equation that describes your data. Predictions can be made from this equation, which can be used to verify your results with further experimentation.
Each graph should have a title and each axis should be labeled with a description of what it shows and the units that were used for measurement.

Data from FCE-LTER can be manipulated using a spreadsheet program such as Excel. For example students can compare the similarities and differences in soil characteristics among different wetland types located at the Shark River Slough basin (SRS sites) and the eastern Taylor Slough Panhandle basin sites (TS/Ph sites) by creating bar graphs of the major analyses (See LT_SS_Chambers_001).
Students could also generate correlational studies by analyzing data in a scatter plot format (See FCE_Schoolyard_WaterLevel_Climate_1) where average yearly mean temperature and average yearly precipitation are correlated in Chart 1. From the same set of data, students could do longitudinal analyses of the daily water levels in one of the research charts as shown in Chart 2. 
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