Project SHINE / SPIRIT2.0 Lesson:

Graphing Data Brings Understanding
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Lesson Title: Graphing Data Brings Understanding 

Draft Date: 06/11/10
1st Author (Writer): John Ellefson 

Associated Business: Behlen Mfg.
Instructional Component Used: Graphs

Grade Level: 7th or 8th

Content (what is taught): 

· Selecting type of graph (circle/pie, bar, or line) to represent a set of data

· Constructing graphs (on-line or manually)

· Interpreting the completed graph

Context (how it is taught):

· Teacher questioning reveals types and uses of graphs

· Students use data based on the workforce at Behlen Manufacturing; Columbus, NE to create graphs.
· Students create data sets and correspondingly appropriate styles of graphs.

Activity Description:

Students discuss and then create three types of graphs: line, bar, and circle.  Data is both provided and developed by the students.  
Standards:
Math: ME1, ME2
Materials List: 

· Employment profile sheets (of Behlen Mfg.) for each student (attached)

· Graph paper, rulers, compasses, protractors, and sets of colored pencils

· Examples of line graphs, pie charts, and bar graphs

· Optional: newspaper articles or advertisements with graphs

· Gradebook data of several assessments for the whole class.

Asking Questions: (Graphing Data Brings Understanding)
Summary:  Students will look at samples of different types of graphs.  The teacher will ask questions designed to create data for different types of graphs.

Outline: 

· Students will be shown pie/circle charts, bar graphs, and line graphs

· Questions will be asked to both collect data and highlight the advantages of different types of graphs

Activity: 
	Questions
	Answers

	Teacher reads data of how individual students did over time on three or four assessments from class (no names given).  Ask the class, “What can you tell me about this data?”
	Some students may spot trends, though they may not be accurate. The amount of data will overwhelm the ability to understand it.

	What color would you like your dream car to be?  One answer/student.
	Teacher records the data on the board student by student (with names listed).

	What is your favorite lunch to eat here at school? 
	Teacher records the data on the board.

	Who has attended school within this district since kindergarten? Since first grade? Etc.
	Answer reached by class participation-data recorded on board.

	What are these?  Teacher shows class line graph, bar graph and pie/circle chart.  Finding ads with graphs in them would be useful.
	Accurate answers expected—push for correct names for the three types of graphs.

	Why do books, newspapers, teachers, and some types of ads use graphs? 
	They help to quickly and easily explain data.  Ads use them to appear authoritative.

	How might a graph have made the test score data more useful?
	It was too much data to remember and make comparisons.  A graph could show trends such as increases in test scores over time.

	How might a graph have made the car color data more useful?  I wonder if there was a difference based on gender?  Could that be graphed?
	Bar graphs would work well to compare two groups.  

	I wonder if favorite lunch was different based on gender or even the length of time the students attended this school.  Is that possible?  How could we find out?
	Students might have developed favorites or dislikes over time.  Comparing the two groups with bar graphs or pie charts

	I wonder if test scores are higher or lower for students who have attended schools in this district since kindergarten.  Why would someone want to know that?
	A line graph or bar chart could help to clarify this information.  School districts might want to compare their district with others.


Resources:  

· Gradebook data of several assessments for the whole class

· Kids’ Zone website:  http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp
· Examples of line graphs, pie charts, and bar graphs (optional: newspaper articles or advertisements with graphs)

Exploring Concepts: (Graphing Data Brings Understanding)
Summary:  When a set of data is communicated by graphing, an appropriate type of graph must be chosen.

Outline: 

( Students will look at data and decide what type of graph will be created. 

Activity:  Each student’s name will be listed on the board.  Space will be next to each name for the recording of data.  Data sheets for each student will be provided-student names along the side with boxes for data.  Students will be asked a variety of questions by the teacher such as: 

· Favorite lunch eaten at school

· Favorite color for a car

· Length of time attending school in this school district

· The teacher will also record the scores of a favorite/school team throughout the season (prior year’s data could be obtained by the teacher ahead of time).

The class will then read through a description of three types of graphs: line graph, bar graph, and circle/pie graph.  One source of information on these types of graphs is through the Kid’s Zone website, below.  The class will then discuss each type of data in turn and decide which type of graph to use.  The teacher will create the graph on the board while the students copy it on their own paper.  This will be repeated for each data set.

Resources:

· Kids’ Zone website:  http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp
· Pencils, colored pencils, paper, rulers, protractors
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Instructing Concepts: (Graphing Data Brings Understanding)
Displays of Data
Graphs are used to convey meaning from data.  This data may be numerical in nature.  It may also be almost any other item or concept, which can be quantified.  As a picture is worth many words, so then a graph can permit people to quickly and easily interpret data.   It is worth noting at the outset that graphs do not always convey accurate meaning or precision.  Graphs can be constructed so that meaning is obscured rather than revealed.  This is most often accomplished by either omitting pertinent information, or skewing the placement of variables by altering the scale along an axis.  Thus, as with most ways of gaining information, it is critical to examine them for validity of construction: numbers, and graphs, can lie.

Many types of graphs exist: leaf and stem plots, scatter plots, histograms, line graphs, bar graphs, and circle/pie graphs.  Each type of graph has a specific purpose-a type of data/report for which it is best suited, although some overlap exists.  Following are several common types of graphs, basic construction information, and common uses.

	Name of Graph
	How Constructed
	Common Uses

	Leaf and Stem Plot
	Numerical data is arranged according to place value.
	Helps to organize large amounts of information-shows the data’s distribution.  Often used for test scores, weather data, and scores.

	Pictograph
	Simple pictures/icons are used to represent data.  Each picture/icon represents a certain quantity.  The number of pictures (whole or fraction thereof) indicates the quantity for a given time or place.
	Provides an overview of a statistical relationship.  Accuracy is limited due to the difficulty in evaluating fractions of the pictures/icons.  Often used with maps to quantify production of goods in regions

	Line Graph
	Two variables and axes are used.  The vertical, y axis is called the scale.  The horizontal, x axis, often uses some measurement or concept related to time.
	Effectively shows trends over time.  Good with large amounts of data-even if it is closely spaced.  Accurate.  Helpful in the making of predictions.  Used for quantitative data.

	Bar Graph
	Two axes are used.  Rather than placing points at intersections of the x and y axis, rectangular bars are drawn-the height or length of which correspond to a variable’s value. 
	Comparisons between variables are more clearly seen than with line graphs.  Shows trends.  Bar graphs are best when the quantities measured are distinct—such as groups based on weight or age.  Used for qualitative data.

	Circle Graph/Pie Charts
	Circle/pie charts display data according to percentages.  The total pie always represents 100%.  The angle of each “slice” relates to a percentage of the whole for a particular group.
	Use only when the entire group (100%) can be placed within the circle.  These do not show trends/change over time.  Useful if fewer than four or five groups exist within the whole.

	Histograms
	Histograms display the frequency or relative frequency (percentage or fraction) of an interval of a one-variable data set. 
	Use only with one-variable data to show the distribution of the data within the range of values. Useful for large data sets (generally 20 or more data points).

	Box-and Whisker Plots
	Box-and Whisker Plots show the five-number summary of a one-variable data set (minimum, first quartile, median, third quartile, maximum).
	Use only with one-variable data to show the distribution of the data within the range of values. Shows how tightly or loosely packed data is in each quartile. Useful for large data sets (generally 20 or more data points).


Organizing Learning: (Graphing Data Brings Understanding)
Summary:  Students will choose and create an appropriate graph for a given set of data.

Outline: 

( Students will look at data and decide what type of graph will be created. 

( Bar and line graphs will be discussed with a focus on setting the scale.

( Circle graphs/pie charts will be discussed with a focus on finding the percent of each group and then using proportions to calculate central angles.

Activity: 

Students will be given a worksheet of sample data (sample is attached).  The class discussion will focus on selecting the type of graph that will be used to display a type of data.  The attached sample has several types of data suitable for different types of graphs.  When using a bar or line graph the class will focus on setting a scale for each axis in order to make a graph to properly display data.  When using a circle graph the percent of each group will be determined and then using proportions the central angles for the circle graph will be calculated.  The web site listed below will be useful to students as they select the most appropriate graph for the data set they have chosen.  A line graph may be best suited for the turnover data.  Circle charts would work well for total employees, “Partners”, with their work sites and the demographic data.  Bar charts or circle graphs would work well with years of service or the age analysis.
Attachments:

M069_SHINE_Grahing_Data_Brins_Understanding-O-data.doc
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Resources:

· Description of graph types and uses: http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp
· Pencils, colored pencils, paper, rulers, protractors

Understanding Learning: (Graphing Data Brings Understanding)
Summary:  Students will create an appropriate data set and complete a circle chart, bar chart, and line graph.

Outline: 

· Formative assessment of types of graphs

· Summative assessment of types of graphs
Activity:  Students will be assessed on types of graphs by writing and a performance assessment.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Do students understand the different types of graphs and information that they display?

2) Can students decide what it is they can learn from the data given to them?

3) Are students able to look at data and choose a type of graph to display it?
Summative Assessment

Students can answer the following writing prompt:
Given a set of data explain how you decide which type of graph you will use to represent the data?  If it is helpful, you can cite some data and use it in the explanation.


Performance Assessment

Students will create three types of graphs.  The website listed below provides a useful review.  (http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp)  Students will working individually or with a partner (teacher’s choice) to create sets of data which are appropriate to each type of graph.  A classroom brainstorming session as to types of data may be useful.  For example, students could create fictitious test scores for a class over a semester or the amount of different types of food consumed in the cafeteria for a quarter (real or imagined data) (LINE GRAPH).  Students could question others in the class for favorite foods, movies, TV shows, books, etc. for data (CIRLCE GRAPH).  Students could also compare boys with girls in a variety of areas, or compare answers from two other groups within or outside of the class (band vs. non-band members…) (BAR GRAPHS).  Each student will create a plan for the three types of data s/he intends to collect as well as the graph which corresponds to each.  Students will neatly present each type of data in both a table (a list of the data) as well as an appropriate graph. Finally, students will write a paragraph which explains why s/he chose that particular type of graph for the data.
Resources:
http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp
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