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Modeling Data - Building Permit Data
Project Overview

Using data from the United States Federal Statistics database, students will plot building permit data over a period of time for specific cities in the United States.  Students will determine a mathematical model that best fits the data.  Students will make predictions regarding the number of permits to be issued for a particular year.

Student Learning Objectives

Student Prerequisites:
· Experience entering data into a spreadsheet.

· Experience using a graphing calculator, if this method is selected by the instructor.

· Experience fitting trend lines to data.

· Familiarity with various different models.

· Familiarity with the use of  r-squared.

Student Learning Objectives:

· Students will be able to extract data from the U.S. FedStats website.
· Students will be able to create a graph of the data obtained.
· Students will determine a mathematical model that best explains the data.
· Students will make predictions with a mathematical model(s) that best describe the data.
· Students will consider what possible factors could contribute to the patterns found in the data.
Procedure

This RWLO will expose students to data exploration.  Students will extract data from a national database, organize data and analyze the data through the use of a spreadsheet.  Students will find mathematical models that best fit the data they have extracted.  Students will practice using a spreadsheet to create a scatterplot and find a mathematical model that best describes the dataset they are working with. Students will make predictions and determine what factors may be contributing to the specific patterns found in the data they are working with.

The procedure of this RWLO is to review the following documents found in the main folder for this RWLO:

1. 1ContentMaterial_data.doc

2. 2ContentMaterial_Data_Log.doc

3. 3ContentMaterial_exceltutorial.doc

4. 4Assignment.doc

After completing the above, students may complete the assessment found in the Assessment folder to continue data modeling practices.
Content Material

Student Directions:

Review the following documents found in the main folder for this RWLO:

5. 1ContentMaterial_data.doc

6. 2ContentMaterial_Data_Log.doc

7. 3ContentMaterial_exceltutorial.doc

8. 4Assignment.doc

After completing the above, students may complete the assessment found in the Assessment folder to continue data modeling practices.
Assessment
The following data was extracted from the Agricultural Statistics Database. (http://www.nass.usda.gov:81/ipedb/)  Using Excel or another graphical tool, find a model that best fits the following data.

State:____ARIZONA_


Crops/Production Listed:







COTTON AMERICAN-PIMA_






COTTON UPLAND_________

	Aligned Year
	Year    
	State Total Production (Measurement is Bales)

	0
	1990
	194,000

	1
	1991
	184,500

	2
	1992
	138,000

	3
	1993
	87,000

	4
	1994
	80,400

	5
	1995
	72,200

	6
	1996
	74,400

	7
	1997
	41,800

	8
	1998
	26,800

	9
	1999
	16,300

	10
	2000
	72,000

	11
	2001
	14,500


1.) State the equation for the model that best fits this data.

2.) Is this model suitable for the situation regarding cotton production in Arizona?

3.) Considering the pattern displayed in the Building Permit Data and the Cotton Production Data, what relationship exists between the two economic entities?

4.)
Attach your scatterplot of the Cotton Production Data to this assessment.
Links to Course Competencies

This RWLO is appropriate for courses in intermediate algebra and college algebra.  

This RWLO addresses the following:

Competencies

1. Graph quadratic, exponential, and logarithmic functions 

2. Identify the domain of quadratic, rational, radical, exponential, and logarithmic functions.

3. Evaluate formulas involving exponential or logarithmic expressions.  

4. Model and solve real-world problems using quadratic, rational, radical, exponential, and logarithmic equations. 

(Please note that depending on the data acquired, the possibility of obtaining a quadratic, linear, or exponential model is most common.)

Supplementary Resources

The following are links to various websites where data is available to the public, free of charge.

FedStats Home Page

This site has data available for public use.  Data is available in areas of business, employment, housing, crime statistics, etc.

Explore this site to find the many facts available here.

http://www.fedstats.gov/
Data Ferret
This is a data mining and extraction tool.  This tool may be accessed through a java applet or it may be downloaded on your desktop.
http://dataferrett.census.gov/TheDataWeb/index.html
Texas Instruments Website

If you decide to use a graphing calculator to model your data instead of Excel, this site is filled with tutorials, activities, and links for exploring data using any of the TI calculators.

http://education.ti.com/us/student/main.html
Refer to the RWLO  Sci1 “Population Growth & Urban Sprawl”

This RWLO presents the problems associated with urban sprawl.  Within this RWLO, developmental map studies are used to demonstrate the patterns of population growth in North America.  The city of Phoenix, Arizona is used as an example of urban sprawl as well as other cities in the United States.
Recommendations

Recommendations regarding this RWLO are as follows:

1. Depending on the expertise of student familiarity using Excel, between 1 to 2 class periods (90 minute sessions)  should be allotted for this activity.(This includes the assessment activity.)

2. At the discretion of the instructor, if Excel is not the data analysis tool of choice a graphing calculator or other statistical software may be used.

3. Once students become familiar with extracting data from the website, and experience how to organize and analyze data, time for working with data from other states may be assigned as homework.

4. Class discussion should take place regarding possible reasons for why certain patterns found in the data exist.

5. The instructor should access the website prior to using the activity in class.  To have the data available in the event the site in not accessible, the use of off-line web browsers should be considered.  The following link from Tucows has a list of off-line web browsers that are freeware, adware, and commercial products.

http://international.tucows.com/offline95.html  The site may then be saved on CDs for student use.  Another alternative would be to print the data and hand out copies to students.
Possible extensions may be but are not limited to:

1. Having students read newspaper articles and/or other literary information regarding the state under investigation prior to this activity.  Students could also investigate the demographics of the state under investigation.  Articles would involve the discussion of factors contributing to the increase and/or decrease of building permit requests.  Students could communicate their ideas in written or oral form.

2. Students may work collaboratively or individually.  If students work in groups, each group may work on a different city or state and share their findings with others in class.

3. Assign students to search for data of interest to them from the Federal Statistics site.  Have students determine a model for the data they have extracted from the site.  Students may then present their findings to their peers in an oral presentation.

4. Students could determine the percentage change in building permit data in relation to the entire state.

5. Several of the datasets may not be described intuitively by a particular model, this is worthy of observation so that students will realize that real world data will probably not reflect text book data where there is usually an obvious model.  This discussion would be appropriate for the introduction of the transformation of data.

6. Refer to the RWLO  Sci1 “Population Growth & Urban Sprawl”

This RWLO presents the problems associated with urban sprawl.  Within this RWLO, developmental map studies are used to demonstrate the patterns of population growth in North America.  The city of Phoenix, Arizona is used as an example of urban sprawl as well as other cities in the United States.

It may be useful to complete this RWLO as background information depending on the amount of time available for the discussion of the topic.  If time is not available, the instructor may review this RWLO and provide an abbreviated discussion as background information for students.
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