Graphing Introduction: (biologyjunction.com)

INTRODUCTION

Graphing is an important procedure used by scientists to display the data that is collected during a controlled experiment. Line graphs must be constructed correctly to accurately portray the data collected.  Many times the wrong construction of a graph detracts from the acceptance of an individual’s hypothesis 

A graph contains five major parts: 

a. Title

b. The independent variable (manipulated)

c. The dependent variable (responding)

d. The scales for each variable

e. A legend 

•The TITLE: depicts what the graph is about. By reading the title, the reader should get an idea about the graph. It should be a concise statement placed above the graph. 

•The INDEPENDENT VARIABLE: is the variable that can be controlled by the experimenter. It usually includes time (dates, minutes, hours, etc.), depth (feet, meters), and temperature (Celsius). This variable is placed on the X axis (horizontal axis). 

•The DEPENDENT VARIABLE: is the variable that is directly affected by the independent variable. It is the result of what happens because of the independent variable. Example: How many oxygen bubbles are produced by a plant located five meters below the surface of the water? The oxygen bubbles are dependent on the depth of the water. This variable is placed on the Y-axis or vertical axis. 

•The SCALES for each Variable: In constructing a graph one needs to know where to plot the points representing the data. In order to do this a scale must be employed to include all the data points. This must also take up a conservative amount of space. It is not suggested to have a run on scale making the graph too hard to manage. The scales should start with 0 and climb based on intervals such as: multiples of 2, 5, 10, 20, 25, 50, or 100. The scale of numbers will be dictated by your data values. 

•The LEGEND: is a short descriptive narrative concerning the graph's data. It should be short and concise and placed under the graph. 

•The MEAN for a group of variables: To determine the mean for a group of variables, divide the sum of the variables by the total number of variables to get an average. 

•The MEDIAN for a group of variables: To determine median or “middle” for an even number of values, put the values in ascending order and take the average of the two middle values. e.g.    2, 3, 4, 5, 9, 10     Add 4+5 (2 middle values) and divide by 2 to get 4.5 

•The MODE for a group of variables: The mode for a group of values is the number that occurs most frequently. e.g.   2, 5,  8, 2,  6,  11    The number 2 is the mode because it occurred most often (twice)   

Data & Graphs http://www.mathgoodies.com/lessons/toc_vol11.html
Constructing Line Graphs

	In the last lesson, we learned that a line graph is useful for displaying data or information that changes continuously over time. We read and interpreted information from various line graphs. However, we did not make any line graphs of our own. In this lesson, we will show you the steps for constructing a line graph. 


	Example 1: 
	The table below shows Jill's math scores in secondary school (grades 7 through 12). Construct a line graph to visually display this data. 
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	Jill's Secondary Math Scores
Grade Level
Math Score (%)
7

72

8

75

9

81

10

80

11

83

12

91




	Step 1:   
	Find the range in values. 

	
	There are two sets of values. What units are used? What is the greatest value and the least value for the first set? What is the greatest value and the least value for the second set? 


The units are grade level and math score (%). The grade level ranges from 7 to 12 and the math score ranges from 72 to 91.

	Step 2:   
	Determine a Scale. 

	
	Start with the horizontal scale. If you are using graph paper, let 1 unit on the graph paper equal 1 unit of the values you are graphing. Determine whether the greatest value will fit on the graph. If it doesn't, then change the scale and try again. Now repeat this process for the vertical scale.  


The vertical scale must start at 0. So the vertical scale will range from 0 to 100.
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	Step 3:
	Label the graph. 

	
	Mark each unit across the horizontal scale and along the vertical scale. Label the marks by the units they represent. 
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	Step 4: 
	Plot the points and connect them. 

	
	Plot a point for each pair of values. Which item of a pair is indicated by the horizontal scale? by the vertical scale? How many points will you plot? Connect the points with straight lines from left to right. 
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	Step 5: 
	Give the graph a title.  

	
	What is your graph about? 


[image: image7.jpg]Jill's Secondary Math Scores

oG SoR0B RN
Paniasay SHER I U 'SP00 UIBH 3855010 SN 4002 © MBIALeD

100

(%) 81005 wew

12

10

Grade Level




	In Example 1, we wrote that the vertical scale must start at 0. Let's take a look at why this is so. Compare the line graph from Example 1 with the line graph below. The vertical scale in the graph below starts at 70. This makes the math scores appear to change much faster than they did in Example 1. Thus, by starting the vertical scale at 70, this graph is misleading. 
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	Exercise 1: 
	In 2000, a law was passed against the use of cell phones while driving in Anytown, N.Y. The number of people who use cell phones while driving in Anytown has changed each year since then as shown in the table below. Construct a line graph to visually display this data. 

	Cell Phone Use While Driving in Anytown, NY
Year
Number of People
2000

309

2001

274

2002

256

2003

238

2004

197

2005

203

2006

195

2007

192
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QUESTIONS

1. What is the title of this line graph?   

2. What is the range of values on the horizontal scale?

3. What is the range of values on the vertical scale?

4. How many points are in the graph?   

5. What was the highest value recorded?

6. What was the lowest value recorded?

7. What are the mean, median & mode for this set of values?

Constructing Bar Graphs
	In the last lesson, we learned that a bar graph is useful for comparing facts. The bars provide a visual display for comparing quantities in different categories. Bar graphs can have horizontal or vertical bars. In this lesson, we will show you the steps for constructing a bar graph. 


	Example 1: 
	The table below shows the number of students from various countries who attend an international school. Construct a bar graph to visually display this data. 
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	International Students By Country
Country
Number of Students
Australia

  68

Canada

109

China

  72

France

115

Japan

  83

UK

  94

USA

126




	Step 1: 
	Find the range in values. 

	
	What units are used? What is the greatest value? What is the least value? 


The units are number of students. The greatest value is 126 and the least value is 68.

	Step 2: 
	Determine a scale. 

	
	Using graph paper, start with 1 box = 1 unit. What is the length (or height) of the longest bar? Will it fit? If not, change the scale and try again. 
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The scale must start at 0. So the horizontal scale will range from 0 to 150.

	Step 3:
	Label the graph. 

	
	Mark each rectangle along the scale. Label the marks by the units they represent. Then decide how wide each bar should be. How much space will you allow between each bar? 
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	In the graph above, each grid line going from left to right represents a multiple of 10. More gridlines can make it easier to be exact with the quantities being shown on the bar graph, but too many can make it confusing. 


	Step 4a: 
	Draw the bars. 

	
	Mark where each bar starts and write the labels. Use your scale to determine the length of each bar. The formula for determining the length of each bar is as follows: 

bar length in rectangles = number of units each bar represents ÷ units per rectangle

	Step 4b: 
	Now draw the bars on your graph. Check two bars with values that are close. Will their bars show a difference? 


	Each small rectangle in the graph below represents 10 units. So to draw a horizontal bar that represents 68 students, divide 68 by 10. Your quotient is a bar length of 6.8 rectangles. Thus the bar for Australia is 6.8 rectangles in length (and represents 68 students). 
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	Step 5: 
	Give the graph a title. 

	
	What is your graph about? 
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	Example 1:  
	A survey of students' favorite after-school activities was conducted at a school. The table below shows the results of this survey. 
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	Students' Favorite After-School Activities
Activity
Number of Students
Play Sports

45

Talk on Phone

53

Visit With Friends

99

Earn Money

44

Chat Online

66

School Clubs

22

Watch TV

37




QUESTIONS
 

1. What is the title of this bar graph?   


2. What is the range of values on the (horizontal) scale?
 

3. How many categories are in the graph?   
 

4. Which after-school activity do students like most?
 

5. Which after-school activity do students like least?


6. How many students like to talk on the phone?
 

7. How many students like to earn money?


8. Which two activities are liked almost equally?
 

9. List the categories in the graph from greatest to least.


Constructing Circle Graphs

	In the last lesson, we learned that a circle graph shows how the parts of something relate to the whole. A circle graph is divided into sectors, where each sector represents a particular category. Circle graphs are popular because they provide a visual presentation of the whole and its parts. However, they are best used for displaying data when there are no more than 5 or 6 sectors and when the values of each section are different. 
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Below are the circle graphs from each example in the last lesson. Do you notice a pattern in the way that these 4 circle graphs are drawn? 

	You will notice that in each circle graph above, the sectors are ordered by size: The sectors are drawn from largest to smallest in a clockwise direction. This information will help us as we learn how to draw a circle graph. 


	Example 1: 
	Cara's Budget
Expense
Percent
Rent

50%

Food

20%

Clothing

15%

Entertainment

10%

Other

  5%

The table below shows how Cara spends each part of her earnings. Construct a circle graph to visually display this data. 
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	Step 1: 
	Find the whole. 

	
	What is the total value for the items on your graph? This is usually 100% or 1 whole. 


Adding all of the expenses together, we get 50% + 20% + 15% + 10% + 5% = 100%. The total value for all items is 100%.

	Step 2: 
	Find the parts. 

	
	Each item to be graphed represents a part of the whole. To complete the circle graph, you must find exactly what fraction or percent each item represents. The easiest way to do this is to take the quotient of the part and the whole and then convert the result to a percent. 


The percent that each item represents was given in the table above.

	Step 3:
	Find the degrees for each part. 

	
	Every circle is made up of 360 degrees. To find the angle measure for each item, use this formula: 

angle measure for an item = percent the item represents x 360 degrees


	Cara's Budget

	Expense
	Percent
	Decimal
	Degrees

	Rent
	50%
	 0.50
	0.50 x 360° = 180°

	Food
	20%
	 0.20
	0.20 x 360° = 72°

	Clothing
	15%
	 0.15
	0.15 x 350° = 54°

	Entertainment
	10%
	 0.10
	0.10 x 360° = 36°

	Other
	  5%
	 0.05
	0.05 x 360° = 18°

	Total
	100%
	1.00 = 1
	360°


	Step 4a: 
	Draw the parts. 

	
	Draw a circle and a radius. Use a protractor to draw each angle. Each new angle should be measured from the previously drawn line segment. Draw the angles from largest to smallest in a clockwise direction. 

	Step 4b: 
	Label each part of your graph. 
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	Step 5: 
	Give the graph a title.  

	
	What is your graph about? 
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	Problem:
	At a private school, 300 students and faculty voted on adopting uniforms for students. The results are shown in the table below. Display the results of this vote in a circle graph.
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	Adopt Student Uniforms?
Response
Number
Yes

  30

No

180

Not Sure

  90



	· Hint: fist add up the numbers & convert them to percentages



	Example 2: 
	Students in Ms. Green's film class voted for their favorite movie genre. Each student voted only once. The results of this vote are displayed in the circle graph below. 
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QUESTIONS
 


1. What is the circle graph about?   



2. How many sectors are in the graph?
 


3. Which movie genre do Ms. Green's students prefer most?
 


4. Which movie genre do Ms. Green's students prefer least?



5. What percentage of students prefer action movies?
 


6. What percentage of students prefer horror movies?



7. List the categories in the graph from least to greatest.
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