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Graphing in Science
Graphs are pictures of your data and can reveal patterns and trends in data. 

I. Types of Graphs:

· Bar Graphs: Show comparisons between collected data. The x and y data do not have to be numbers.  

· Histograms: Show intervals between collected data. Both the x and y data DO have to be numbers.
· Pie Graphs: Show ratios of parts to the whole. The data has been converted into percentages. 
· Line Graphs: Show how the dependent(y) variable changes in response to the independent(x) variable. 
· Scatter Plots: Show a relationship between quantitative data collected in an experiment. 
II. Relationship between data:

· Positive correlation: show that as one data set increases the other also increases. (up & up)
· Negative correlation: show that as one data set increases the other decreases. (up & down) 
· A line of best fit emphasizes the overall trend of the data as whole. 
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III. Parts of a Graph: (THIS IS YOUR CHECKLIST TO MAKE SURE YOUR GRAPH IS COMPLETE)
· Horizontal axis is for X coordinates
· Vertical axis is for Y coordinates 

· Origin is the point where X and Y axes cross

· X axis is the independent variable (REMEMBER: MIX= MANIPULATING/ INDEPENDENT X AXIS)
· Y axis is the dependent variable ( REMEMBER: DRY= DEPENDENT/ RESPONDING Y AXIS)
· All axes should be LABELED including the UNIT of measurement 

· All graphs should have a TITLE- (Independent variable vs. Dependent Variable)
· All graphs need equally spaced intervals called a SCALE. Each axis may have a different scale. 

· Data points show the locations of a piece of data. 

· A coordinate is a pair of numbers used to determine the position of the point on a graph. 
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A line or curve of best fit shows the trend of the data on a scatter plot graph.
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IV. Designing an Experiment (from http://www.sciencebuddies.org/science-fair-projects/project_variables.shtml)
· Scientists design experiments to explain cause and effect relationships in nature.
· These changing quantities are called variables. A variable is any factor that changes. An experiment usually has three kinds of variables: independent, dependent, and controlled.

· The independent variable is the one that is changed by the scientist. As the scientist changes the independent variable, he or she observes what happens.

· The dependent variable acts in response to the independent variable. Ask yourself, which variable depends on the other one to happen? Does plant growth depend on light or Does light depend on plant growth?
V. The 5 Steps of the Scientific Method: 
1. Make an Observation 2. Develop a Hypothesis 3. Make an Experiment 4. Carry out the Experiment and Analyze results 5. Draw Conclusions 

VI. Vocabulary:

Control Group --Part of an experiment that serves as a basis of comparison to determine the effects of the variable (e.x. plants that don't receive miracle-gro) 
Constants --Factors in the experiment that remain the same for all parts of the experiment (e.x. type of plant, type of soil, amount of liquid) 
Experimental Group -The set-up that contains the independent variable. Usually a large sample is needed to make sure that results are correct (e.x. for average height of 14 year old boys, measuring 100 people is more accurate than measuring 10) 
    Independent Variable -In the x-axis, the variable being acted upon (e.x. adding miracle grow) 
Dependent Variable -In the y-axis, the variable that changes as a result of of the independent variable. This is what you measure and observe in the experiment (e.x. the height of the plants) 
Scientific Theory -A well-supported hypothesis that has been tested many times, and has not been found to be incorrect (e.x. Darwin's theory of evolution by natural selection) 
Example: Read the plans for the experiment below. What will be the independent variable, dependent variable and control?  Josh planned to test the effects of fertilizer on plants. He bought 3 ivy plants. They have a vine that is 6 inches long. He plans to water each plant every two days for 30 days. He will give each plant a quarter cup of water each time he waters them. Plant 1 will not receive any fertilizer. Plant 2 will receive a teaspoon of fertilizer and Plant 3 will receive a tablespoon of fertilizer. He will measure the vines at the end of each week and record his data.
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