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Why Data?
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Lesson Title: Why Data?

Draft Date: 6-14-10
1st Author (Writer): Julie Kreikemeier

Associated Business: BD 

Instructional Component Used: Mathematics, Data Analysis

Grade Level: 9-12

Content (what is taught): 

· Data Analysis

· Graphing

· Application of Rate of Change
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Context (how it is taught):

· Leading questions and discussion lead by teacher
· Students investigate the relationship between circumference and diameter by using rate of change and data analysis processes
· Students use data analysis to investigate a manufacturing process
Activity Description:

In this lesson, students will investigate the importance of collecting and analyzing data to find relationships between the data to see how it can be used.

Standards:

Technology: TA3, TD3, TB4, TD4

Engineering: ED1


Math: ME1, ME2, ME3
Materials List: 

· Paper with lines

· Circumference and diameter chart worksheet

· Calipers

· Tape measures

· Speed and outside diameter worksheet

· Data analysis understanding worksheet

Asking Questions: (Why Data?)
Summary:  The teacher asks leading questions about how data is collected, why it is collected, and who collects it.

Outline: 

· Teacher ask students why they would collect data and how would they use the information

· Teacher asks students who might want to collect data

· Teacher focuses questions on why and how companies may collect data

Activity:  The teacher leads a discussion with the students on the importance of data collection, data analysis, and who collects data.  The teacher then leads the discussion towards companies in order to show students how this content is used in the real world. 

	Questions
	Answers

	Why would we ever want to collect data?
	comparing cell phone usage, hours worked, hourly wage, sleeping, etc.

	How would you as a student use the data collected?
	maybe to change a habit such as sleep pattern, working more or less hours, etc. 


	Who may want to collect data?
	students, companies, schools, politicians, statisticians, media, etc. 

	Do you think companies collect data?  Why? How would the companies use the data collected?
	Companies collect data.  They collect data to chart production, analyze machine time run, minimize waste, etc. Companies use the data to better their business (product production, employee production, decreasing defective products, making the company more efficient, etc.).


Resources: 

BD Website: www.bd.com 
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Exploring Concepts: (Why Data?)
Summary:  Students will measure circumference and diameter.  Students investigate the relationship between circumference and diameter by finding rate of change and using data analysis to determine type of relationship. 

Outline: 

· Give students piece of paper with different lines to roll it to each time in order to measure different diameters and circumference.

· Students then put measurements of circumference and diameter in chart.

· Students then graph the measurements.

· Students find the rate of change.

Activity: Have students get into pairs.  Then give each pair a piece of paper with the different lines marked, a caliper, tape measure, and chart worksheet.  Then have students measure the circumference with a tape measure and outside diameter with a caliper of the rolled paper at each of the marked lines.  As the students measure the circumference and outside diameter, have them place measurements in the chart.  After they have gathered all the measurements, have students graph the circumference and outside diameter (outside diameter on the x-axis and circumference on the y-axis). Then have students find the rate of change (which should be approximately pi). 

Attachments:
M058_SHINE_Why_Data-E-Paper.doc
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M058_SHINE_Why_Data-E-wrksht.doc
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Instructing Concepts: (Why Data?)
Data Analysis/Modeling Data by Best-Fit Curves
The process of modeling data is essential for any field of study where data has been collected over time and predictions are desired about future behavior.   The process involves identifying a trend that is present and making a prediction based on that trend.  This process consists of four parts: 1) graphing a scatterplot of the data, 2) analyzing the data for a trend, 3) creating a function model that fits the trend, and 4) making credible predictions based on the model, assuming the trend continues.

Scatterplots

The first step is to graph a scatterplot of the data.  This can be done by hand or by using a graphing utility.  If you are doing it by hand, scales for the x (independent) variable and the y (dependent) variable will need to be chosen so that the data is spread out enough to make the trend recognizable.

Analyzing the Data for a Trend

After creating the scatterplot it is necessary to analyze the data for trends that are present.  These trends can be as simple as a line (linear regression) or more complex such as a polynomial (quadratic, cubic, etc.), sinusoidal, power or any other function that looks like the trend present.  The closer the data resembles the function you want to use to model it the better your predictions should be.  The measure of how closely the function will model the data is called the correlation coefficient (r).  Correlation is a number that ranges between – 1 and + 1.  The closer r is to +1 or – 1, the more closely the variables are related.  If r = 0 then there is no relation present between the variables.  If r is positive, it means that as one variable increases the other increases.  If r is negative, it means that as one variable increases the other decreases.  Correlation is very hard to calculate by hand and is usually found using the aide of a graphing utility.

Creating a Function Model

After deciding on a function that models the trend present it is necessary to create an equation that can be used to make future predictions.  The easiest model to create is a linear regression if the trend present is linear.  To do this you first draw a line that comes as close to splitting the data while at the same time having all the data points are as close to the line you are drawing as possible.  There will be a kind of balance to the line within that data plot that should split the data evenly and follow the same linear trend.  If the trend that is present in the data is stronger, then it will be easier to draw your line.  After drawing the line, you can calculate the equation by estimating two points on the line.  Using these two points, calculate slope and the y-intercept and write the equation.  Regression models can be found more precisely using graphing utilities.  Anything other than a linear regression is very difficult to find by hand.

Making Predictions Using the Model

After the model is found it is easy to use it to make predictions about future events assuming the trend continues.  You can simply plug in for either the x or y variable and solve for the other.  This will create a predicted data point that can be used to base future decisions on.  If the correlation is high, meaning the trend is strong; the predictions should be fairly accurate.  
Organizing Learning: (Why Data?)
Summary: Students will investigate the relationship between the time it takes for cannula, which is a slender tube that can be inserted into body cavity or duct (also known as a needle without the point ground on it) to move from one die box to the next and the outside diameter.

Outline: 

· Teacher provides information to students about BD Medical and the process used to make their cannulaes

· Teacher gives students measurements of the outside diameter of cannula after going through each die in order to decrease outside diameter and speed through each die

· Students chart the outside diameter and speed

· Students analyze data to determine relationship between speed of cannula through each die and outside diameter of cannula

Activity: First the teacher provides background information on the products that BD makes and the process involved in making cannulaes in order for the students to understand what a die box is and why the outside diameter is changing.  Then students will work on a worksheet with the outside diameter of cannula and speed that it is going through the die.  Last, students will analyze the graph and develop a relationship and conclusions on what is happening.  For the cited worksheet see attached file: M058_SHINE_Why_Data-O-Activity.doc

Resources:

BD Website: www.bd.com
PowerPoint Provided by BD: http://www.vitaneedle.com/pages/weldeddrawn.htm 

Attachments:
M058_SHINE_Why_Data-O-Activity.doc
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Understanding Learning: (Why Data?)
Summary:  Students will complete short answer questions about where, who, and why data collection and data analysis are important.  Students will also graph a problem and analyze the data graphed. 

Outline: 

· Formative assessment of data analysis

· Summative assessment of data analysis

Activity: Students will write about data and data analysis and perform data analysis on some real world data from a company that makes medical needles (BD).

Formative Assessment

As students are engaged in the lesson teacher walks around and ask these or similar questions:

1) What type of relationships can be found when looking at data?

2) Does it change the relationship if the axes are changed when graphing the data?  Why?

3) How are you finding the relationship between data collected?

Summative Assessment

Students will complete the following questions about data analysis.  For a worksheet format with data see attached file: M058_SHINE_Why_Data-U-Assess.doc

1) Write 3 examples of where or who collect data and complete data analysis.  Pick one of the examples and give a detailed description of the data that would be collected and how the data analysis would be completed and what they would use it for. 

2) Give the students the outside diameter measurements and time to have them graph with time on the x-axis and outside diameter on the y-axis.  Then have students analyze graph in order to determine relationship such as linear or non-linear.
Attachments:
M058_SHINE_Why_Data-U-Assess.doc
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