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Project SHINE / SPIRIT2.0 Lesson: 

Data Displays with Excel…What Would You Like to Know About Your Class?
==========================Lesson Header ==========================

Lesson Title: Data Displays with Excel…What Would You Like to Know About Your Class?
Draft Date: July 15, 2010
1st Author (Writer): Merlin Lahm

Associated Business: BD Pharmaceutical
Instructional Component Used: Displays of Data

Grade Level: 9-12

Content (what is taught): 

· Data collection

· Data analysis

· Calculation of one-variable statistics

Context (how it is taught):

· Each student develops a question with a numerical response and circulates it among the class to collect data
· Students calculate one-variable statistics with their calculator and create a histogram and box-and whisker plot by hand

· Store the data set in a Microsoft Excel file
· Perform descriptive statistics in Excel
· Create a histogram in Excel
· Use a preformed template to create a box-and-whisker plot in Excel
Activity Description:

In this lesson, students in a particular class will develop a question with a numerical response that results in one-variable data. The questions will be circulated to each student in the class to collect data. Each student will calculate one-variable statistics and then create a histogram and box-and-whisker plot for their data. In the computer lab with one student per machine, students will store the data sets in a column of an Excel spreadsheet. If needed, students will add the Data Analysis Tool Pack. This will only need to be performed once per machine. Students will choose Tools -> Data Analysis -> Descriptive Statistics to calculate statistics. Then students will choose Tools -> Data Analysis -> Histogram with appropriate bins to create a histogram.

Standards:

Science: SE1, SE2                                   Technology: TA1, TA2, TB4, TC2, TC3, TC4, TD1, 


        TD3, TF1, TF2, TF4

Engineering: EA1, EA2, EB1, EB5        Math: MA3, MB2, MB3, MC2, ME1, ME2, ME3

Materials List: 

Computer lab with Excel
Calculator
Graph paper
Asking Questions: (Data Displays with Excel…What Would You Like to Know About Your Class?)
Summary:  Students will decide on a question they will ask all other students in the class. The question should result in one-variable numerical data. Their question will be written on a sheet of paper and circulated about the room to collect data. Students will discuss techniques to calculate statistics and ways to display data and create those displays.

Outline: 

· Quickly collect data from the class by generating a question and circulating.  Example: How many blocks do you live from school?

· Create a box-and-whisker plot of data by hand.

· Create intervals for the data received and create a histogram by hand.

Activity:  Students will create displays for their one-variable data. Ask the following questions:

	Questions
	Answers

	What types of displays are appropriate for one-variable data?
	Circle graphs, bar graphs, box-and-whisker plots, histograms, stemplots, dotplots.

	What types of display would work well with the data you’ve collected?
	Answers will vary. See table on “Instructing Concepts” to see strength and uses of each type of display.

	What tools may be used to calculate the statistics necessary to create particular displays?
	Calculators, computers, various software
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Exploring Concepts: (Data Displays with Excel…What Would You Like to Know About Your Class?)
Summary:  Students will create a box-and-whisker plot and a histogram.

Outline: 

· Calculate the five-number summary and create a box-and-whisker plot.

· Create intervals for data and categorize data so a histogram may be generated.

Activity:  Students will store the data in a calculator and calculate one-variable statistics. Using graph paper, students will create a box-and-whisker plot from the five-number summary. Students will decide on non-overlapping intervals over the range of their data that will result in five to ten categories. On the same sheet of paper on which the student produced their box-and-whisker plot, they will create a histogram.



Instructing Concepts: (Data Displays with Excel…What Would You Like to Know About Your Class?)
Data Display

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.  The 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: (Data Displays with Excel…What Would You Like to Know About Your Class?)
Summary:  Students have used calculators to store and analyze data, but spreadsheets are used often in business.  For this reason, this activity will be used to introduce students to the data capabilities of spreadsheets.

In the computer lab with one student per machine, students will store the data they have collected in a column of an Excel spreadsheet. Students will calculate descriptive statistics. Students will define bin size and create a histogram of their data. Students will copy their data into a predefined spreadsheet tool and create a box-and-whisker plot. 
Outline: 

· Store the data points in a column of an Excel spreadsheet.

· Add the Data Analysis Tool Pack. This will only need to be performed once per machine.
· Choose Tools -> Data Analysis -> Descriptive Statistics to calculate one-variable statistics.
· Create a new column to establish intervals of data, choose Tools -> Data Analysis -> Histogram and make the proper spreadsheet range selections to create a histogram.
· Open a predefined spreadsheet tool from the server, copy data into the appropriate column, and create a box-and-whisker plot.
Activity:  In this lesson, students in a particular class have circulated a question that results in one-variable numerical data.  Each student created a histogram and box-and-whisker plot of the data. In the computer lab with one student per machine, students will store the data sets in a column of an Excel spreadsheet. If needed, students will add the Data Analysis Tool Pack and choose Tools -> Data Analysis -> Descriptive Statistics to calculate one-variable statistics. Students will a create a new column with values they have determined to establish intervals of data, choose Tools -> Data Analysis -> Histogram and make the proper spreadsheet range selections to create a histogram. Finally, students will open a spreadsheet tool to create box-and-whisker plot (see link below).  Students will copy their data into the appropriate column of the spreadsheet tool and create a box-and-whisker plot.

Attachments:
Box and Whisker Template: http://www.vertex42.com/ExcelTemplates/box-whisker-plot.html


Understanding Learning: (Data Displays with Excel…What Would You Like to Know About Your Class?)
Summary:  Students are able to store data in an Excel spreadsheet and calculate one-variable statistics. Students can create histograms with an Excel spreadsheet. Students can use software to create box-and-whisker plots from data in Excel spreadsheets.  Students can analyze the data and corresponding graphs to draw conclusions about the data.

Outline: 

· Formative assessment of displays of data

· Summative assessment of displays of data

Activity:  Students will be assessed on displays of data by writing, completing a lab write-up of the experience with data displays and excel, and completing a performance assessment by using displays of data.

Formative Assessment

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

1) How do you store data in the spreadsheet?

2) What series of selections will produce descriptive statistics?

3) What series of selections will produce a histogram?

4) Describe the process needed to create a box-and-whisker plot.

Summative Assessment

Students can answer the following writing prompt:
1) Identify at least 3 different displays of data.  Describe what each looks like and what some common uses are.
2) For a particular set of data presented by the teacher (Example: 40 student heights in inches), which types of display might be appropriate?  Which display would be “best”? Why?
Students will write a short summary of the lab and what they have learned.  The summary should include the data that was utilized in Excel and what the data that was displayed told the viewers.   

Performance Assessment
1) Store the following data in a spreadsheet, calculate one-variable statistics, produce a histogram on the computer, and produce a box-and-whisker plot.

2) What is the modal interval of the data?

3) In which quartile of data is the data most closely packed? Most spread out?
How many people are in your family?





Lynn�
5�
�
Dave�
2�
�
Michelle�
3�
�
Troy�
7�
�
Tyler�
8�
�
Rose�
3�
�
Mike�
4�
�






Lower Extreme





Lower Quartile





Median





Upper


 Quartile





Upper Extreme





�





This Teacher was mentored by:





�


�HYPERLINK "http://www.bd.com/"��www.bd.com�





In partnership with Project SHINE grant funded through the





National Science Foundation











© 2010 Board of Regents University of Nebraska

