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Appendix B Presenting Data
When you do a lab, you may be asked to record your observations in words or drawings. You may have to make and record measurements. How you organize the data you collect can affect your ability to analyze the data, which is an important part of the experimental process. When you present data in a clear and logical way, you also make it easier for others to interpret and evaluate your results.

Using Data Tables

When scientists do experiments, they typically do many trials using the same procedure. Once the scientists analyze the results, they may adjust the procedure and do more trials. This process can continue for months or years, resulting in a vast amount of data. Data tables are an excellent way to organize large amounts of data.

Example A team of researchers collected venom from ten different species of snakes. They tested the venom to determine how toxic each sample was. They also collected data about people who died after being bitten by each type of snake. Compare the following description of the data they collected with the same data presented in a data table. In which format are the results easier to analyze?

For the southern United States copperhead, the death rate was less than 1 percent. For the western diamondback rattlesnake, the rate was 5–15 percent. The rate was 5–20 percent for the eastern coral snake and the king cobra. For the Indian krait, the rate was 77 percent. For the European viper, the rate was 1–5 percent. The rate was 100 percent for the bushmaster and 10–20 percent for the fer-de-lance. For both the black-necked cobra and the puff adder, the death rate was 11–40 percent.

	Death Rates After Snake Bites

	Type of Snake 
	Death Rate (%)

	Black-necked cobra
	11–40

	Bushmaster
	Typically 100

	Copperhead
	Less than 1

	Eastern coral snake
	5–20

	European viper
	1–5

	Fer-de-lance
	10–20

	Indian krait
	77

	King cobra
	5–20

	Puff adder
	11–40

	Rattlesnake
	5–15


Each column in a data table should have a head that describes the data in the column. In the table about snake bites, the column heads are the independent variable (Type of Snake) and the dependent variable (Death Rate). When the variable is a measurement, the unit of measurement, such as (cm) for length or (g) for mass, is often included with the head.

The rows in a table may be arranged by trial (Trial 1, Trial 2, and so on) or by the days on which measurements are made (Day 1, Day 3, Day 5, and so on). But sometimes the choice is less obvious.

Practice How are the rows ordered in the snake-bite table?

___________________________________ 

How might you rearrange the rows to make the data easier to analyze?

_________________________________________________________________________________________________________
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Once you have a completed data table, you can apply another important scientific skill—posing questions. For example, scientists looking at the data on snake bites might wonder about the reliability of the data. They might ask questions such as, “What procedure did the researchers use to gather this data?” “How large were the samples that were used to calculate the percentages?”

Practice Some of the ranges in the snake-bite table are very broad—the 11–40 percent death rate for the puff adder, for example. Perhaps data from different sources were combined. If so, think of a follow-up question that a scientist might want to ask.

Follow-up question: 


Have you ever jotted down notes while working in the lab and been unable to locate the notes later? Have you found the notes but been unable to figure out what you meant? Making a data table in advance helps ensure that the data you collect will not get lost and that all the data will be recorded.

For some labs in this manual, a data table will be provided for you to fill in. For other labs, you will be asked to construct an appropriate data table. You will need to decide how to best arrange the data in the table. Experiments often require a data table with more than two columns.

Example Students who were studying inherited physical traits collected data on hair color from three different classes.

Class 1
Class 2
Class 3

Black: 2
Black: 0
Black: 4

Blond: 3
Blond: 7
Blond: 12

Brown: 20
Brown: 18
Brown: 15

Red: 0
Red: 1
Red: 0


The hair-color data could be arranged in a table as follows. This arrangement draws attention to differences among the classes.

	Distribution of Hair Color by Class

	Hair Color
	Class 1
	Class 2
	Class 3

	Black
	  2
	  0
	  4

	Blond
	  3
	  7
	12

	Brown
	20
	18
	15

	Red
	  0
	  1
	  0


Practice The table could be constructed to focus more on hair color and less on the individual classes. The rearranged data has been entered in the table below. Complete the table by filling in the missing heads.

	Hair Color of Students

	
	

	
	
	
	
	

	
	2
	3
	20
	0

	
	0
	7
	18
	1

	
	4
	12
	15
	0

	Total
	6
	22
	53
	1


Making a table in advance also gives you a chance to evaluate your experimental design before you begin. While constructing a data table for the study on hair color, you might be prompted to think, “How will I decide whether to classify a color as dark brown or as black?” “Will all the hair colors I observe be natural?” “Will I be able to draw any useful conclusions if I survey only three classes?”

311

Name 
   Class 
    Date 

Using Graphs

A graph is a pictorial representation of data. Graphs are used to show a relationship between two or more factors. Plotting the data you collect on a graph may reveal a pattern that isn’t obvious when data is organized in a table. Before you plot your data, you will need to decide which type of graph to use.

Line Graphs

A line graph has one or more lines connecting a series of data points. A line graph is often the best choice for showing how an independent variable is related to a dependent variable. With a line graph, you are also able to estimate values for points that lie between or beyond the measured data points.

Example This line graph relates the length of a tortoise shell to the age of a tortoise. One line shows data for a tortoise that was raised in a zoo. The second line shows data collected from wild tortoises of the same species. Having the two lines on one graph makes it easier to compare the effect of a third variable—the conditions under which growth occurred.
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Practice Fish “breathe” by pumping water through their mouths and over their gills, where oxygen is extracted. Use the data in the table to make a graph that relates the temperature of the water to the breathing rate of a fish.

Decide which variable is the independent variable and place it on the horizontal axis, or x-axis. Place the dependent variable on the vertical axis, or y-axis. Label the axes.

Choose a scale for each axis. Consider the range of data and the number of available squares. If your scale unit is too large, your graph will be too small and difficult to read. If your scale unit is too small, some of your data will not fit on the graph. Units that are multiples of 1, 2, 5, and 10 are easiest to work with.

	Temperature (ºC)
	Rate (per minute)

	10
	15

	15
	25

	18
	30

	20
	38

	23
	60

	25
	57

	27
	25
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Bar Graphs

You can also use a bar graph to compare data. Like a line graph, a bar graph has an x-axis and a y-axis. But instead of points, a bar graph uses a series of columns, or bars, to display data. Bar graphs are especially useful when the data is not continuous—when you cannot use the graph to estimate values that were not measured. On many bar graphs, the x-axis lists categories rather than a numerical scale.

Example A driver must be alert and able to react quickly to changing road conditions or to the actions of other drivers. The following bar graph shows how alcohol can affect a driver’s ability to react. What is the relationship between the blood alcohol concentration and the reaction time?
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Recall that you can introduce a third variable to a line graph by adding lines. You can do something similar with the bars on a bar graph.

Example The following bar graph compares the fat content of butter, margarine, and olive oil. For each source, the data is divided by type of fat—saturated, unsaturated, and trans fat.


Practice Use the table to make a bar graph showing the percentage of students at each grade who take part in vigorous physical activity. Place the grades on the x-axis and the percentage on the y-axis. Start your y-axis scale just above the jagged line. Use different colored bars for males and females, and add a legend.

	Grade
	Males
	Females

	9th
	74%
	64%

	10th
	71%
	58%

	11th
	70%
	52%

	12th
	63%
	49%
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Using Drawings
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For some labs, you will be asked to make a drawing to record your observations. If you are not used to drawing, you may not know how to begin. The following suggestions may help.

Example You need to make a drawing of a flower before you dissect it. Start by drawing the general outline of the flower. Use a pencil in case you need to make corrections.

[image: image8.png]



Next, add the different structures. Focus on the general shape and location of each structure.
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You may choose to use shading to highlight some features of your drawing. The shading in this drawing emphasizes the path that the pollen travels to reach the ovary.

For most drawings, you will need to add labels. Print the labels and position them horizontally. Use a ruler to draw a line between the label and the structure. Avoid having one label line cross over another.


When you draw objects that you view with a microscope, use a circle to represent the field of view. Also include the magnification at which you viewed the object.
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