	Background Information

	Content/Grade Level

	Mathematics - 5 Grade GT 

Domain – Measurement and Data 5.MD.1,5.MD.2, Statistics and Probability 6.SP.2, 8.SP.1
Cluster: Represent and interpret data

Students will develop an understanding of statistical variability as well as displaying and interpreting data to solve problems. 1. Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread and overall shape. 2. Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, positive or negative association, linear and non linear association. Students will also 1. Convert among different sized standard measurement units within a given measurement system. Finally, students will make a graph to display a data set of measurements in decimals and/or fractions of a unit (1/2, ¼, 1/8). 


	Unit/Cluster:

	Represent and interpret data 

	Essential Questions/Enduring Understandings Addressed in the Lesson


	Essential Questions
· What is a correlation? 
· How is data displayed in a coordinate plane or scatter plot? 
· What conclusions can you draw about the relationships between the data in a scatter plot? 
· How can we describe or classify data in a scatter plot? 
· Do the results from graphs indicate a positive linear, negative linear, or no correlation? 
· What kinds of generalizations or predictions can be made from the graph? 

Enduring Understandings
· Coordinate plane concepts and scatter plots can help students display and interpret data.
· Two variables can be analyzed to determine if they have a correlation. 
· Scatter plots reflect a positive linear, negative linear or non linear association between the data.
· Students can use graphs to make generalizations or predictions about the data.  

	Standards Addressed in This Lesson



	5.MD.1 – Convert like measurement units within a given measurement system. 
1. Convert among different sized standard measurement units within a given measurement system. (e.g., convert 5 cm to .05 m), and use these conversions in solving multi-step, real world problems. 

5.MD.2 – Represent and interpret data 
2. Make a line plot to display a data set of measurements in decimals and/or fractions of a unit (1/2, ¼, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots. 

6.SP.2 – Develop understanding of statistical variability. 
2. Understand theat a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. 

8.SP.1 – Investigate patterns of association in bivariate data
1. Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association and non linear association. 


	Lesson Topic

	Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities.


	Relevance/Connections


	It is critical that the Standards for Mathematical Processes are incorporated in ALL lesson activities throughout the unit as appropriate. It is not the expectation that all eight Mathematical Practices will be evident in every lesson. The standards for Mathematical Practices make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit.






	Interventions/Enrichments
· Gifted and Talented

	Content Differentiation

	Process Differentiation 
.  
	Product Differentiation


	
	Although this lesson gives students an opportunity to explore Measurement and Data concepts (5.MD.1 and 5.MD.2), students will accelerate their learning and application of measuring by collecting data to explore statistical variability (6.SP.2). Students will work with bivariate data to discover associations and patterns between two pieces of data (8.SP.1) and to solve problems. 

Students will practice interdisciplinary concepts between math and science using the scientific process to complete a correlation experiment. Students will use the scientific process to investigate the relationship between two different variables. 

	Students will deepen their understanding of patterns of bivariate data by completing a correlation experiment. Students will apply their understanding of patterns and statistical relationships to real world scenarios.

Students will collect and analyze data in teams and use data to independently explore relationships and to solve problems. 


	Students will work in teams to investigate an authentic and complex correlation experiment. Students will practice inquiry, developing a hypothesis, collecting and analyzing data and communicating results. Students will directly apply their thinking and problem solving skills to real world scenarios and use these skills to prepare for their PBL Scenario. 

	Student Outcomes



	· Students will convert among different sized standard measurement units within a given measurement system and use these conversions to solve complex, multi-step, real world problems.
· Students will convert metric (meters and centimeters) measurements to standard measurements (feet and inches). 
· Students will create a scale using collected data measurements in decimals and/or fractions. 
· Students will be able to understand theat a set of data collected to answer a statistical question has a distribution. 
· Students will construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. 
· Students will be able to explain correlation. 
· Students will be able to make generalizations or predictions from graphed results. 
 

	Prior Knowledge Needed to Support This Learning



	· Students should have some knowledge of the Scientific Process. 
· Students should be able to measure to the nearest hundredth place using a metric tape measure. 
· Students should have a basic understanding of function tables and X/Y input/outputs. 
· Students should understand basic coordinate plane concepts including but not limited to how to make and label a coordinate plane with: the Origin, X/Y axis, scale and title. 
· Students should draw upon their knowledge from the other lesson seeds (line graphs and bar graphs) in the unit to make an appropriate scale based on the data collected. 


	Method for determining student readiness for the lesson
	PreAssessment:

Teacher Note: Students should begin with a teacher directed overview of the coordinate plane system and graphing points on a coordinate plane. 

See Resources: http://www.math.com/school/subject2/lessons/S2U4L1DP.html - Introduction/Review of Coordinate Planes

http://www.mathplayground.com/locate_aliens.html - Graphing Points on a Coordinate Plane

Teacher should formatively assess students to ensure understanding of coordinate plane concepts. Before beginning the experiment, students should understand how to make and label a coordinate plane to include: the Origin, X/Y axis, scale, title. Teacher should check for accuracy. Students should draw upon their knowledge from the other lesson seeds (line graphs and bar graphs) in the unit to make an appropriate scale based on the data collected. 

Vocabulary: X and Y Coordinates, Ordered Pairs, Quadrant, Independent, Dependent Variables, Input, Output, Function Table, Function Rule, Scale, Linear, non-linear, Slope, Line of Best Fit, Scatter Plot, Correlation, Correlation Coefficient, etc. 





	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Introduction to the Study

SAY: We are going to begin a Correlation Study and we’ll be using the Scientific Process to help us. 

Review Scientific Process – see Scientific Process resource

· Ask a Question
· Conduct Research 
· Make a Hypothesis
· Procedures 
· Collect Data 
· Make a Conclusion 
· Communicate the Results

SAY: We are going to be doing a correlation study to help us better understand the connections between 2 different variables. Because our PBL Scenario has to do with the correlation between athletic equipment and injuries in youth athletics, this study will help us generate our own correlation study to better understand the possible connections between variables so that we can study the correlation between youth athletic injuries and protective sports equipment. 

Teacher Note: In this correlation study we will examine the relationship between the variables to see if there is a positive relationship, negative relationship or no relationship. In Lesson Seed 2 students will make scatterplots and analyze graphs to make interpretations and develop an understanding of positive, negative and no correlation concepts. 

Teacher Note: The teacher should hand out the Correlation Study Packet to students.

Scientific Process – ASK A QUESTION - Part I Correlation Study Packet

SAY: Because the Scientific Process begins with a question, the question we will be trying to answer in this study is, “Is there a correlation between the size of your feet and your height?” 

Teacher Note: Students should write the question “Is there a correlation between the size of your feet and your height” in part 1 of the Correlation Study Packet. 

SAY: The next step in the Scientific Process is to conduct research. To better understand correlations, we will read a short article. 

Scientific Process – RESEARCH – Part II Correlation Study Packet

Teacher Note: Give out the article for students to read: Soda and Violent Student Behavior. Students can read the article silently or the class may read together. In their Math Journals, have the students identify the variables in the article and list as X/Y (Remember X is the Input or Independent Variable and Y is the Output or Dependent Variable). Ask students to answer the following questions in their journals: What is the correlation study about in the article? What were the variables? What was the process they used? What did they do in the study? What were the outcomes? Was there a correlation?

If preferred, the teacher may use the Violent Video Games Lead to Reckless Driving or Mayo Clinic articles instead. 

Students share out results. The teacher should assess to make sure that the students make a connection between the variables in the article and begin to apply them to collecting and analyzing data in an experiment. 

	Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively

Construct viable arguments and critique the reasoning of others

	Motivation



	ASK: What is a correlation? Students should turn and talk and share out. The teacher can write down responses or just have students share. 

Possible student responses can include: a connection, a relationship, something you put together, etc. 

Share the definition: correlation (noun) 

1. a mutual or reciprocal relationship between two or more things (variables)

Examples of Correlations: Positive Correlation - Doing your homework/Getting good grades, Smoking and Dying of lung cancer. Negative Correlation – Your age/The amount you pay for car insurance. No Correlation – Playing football and having blond hair. 

The teacher should ask the students to come up with their own examples and share. Possible examples may include: the amount of calories you consume and how much you weigh, hours spent in afterschool activities and the grades you get, etc.  Remember, correlation studies should be quantitative vs qualitative. That is, the data collected must be measurable in some way and not subjective or based on opinion.

Teacher Note: Students should label the X and Y values in their Correlation Study Packet – Part II. The X value is the foot measurement. The Y value is the height measurement. 


	Reason abstractly and quantitatively

Construct viable arguments and critique the reasoning of others

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	Scientific Process – HYPOTHESIS – Part III Correlation Study Packet

SAY: Now that we have read an example of a correlation study, let’s use what we learned to apply to our own study. It’s time to make a hypotheiss (educated guess) about what you think will happen in this study. 

Teacher Note: Students should decide if they believe there is a positive correlation, negative correlation or no correlation between the size of their feet and their height. In other words, does the size of your feet influence or have an outcome on how tall you are. Students should update their Correlation Study Packet with their hypothesis.

Scientific Process – PROCEDURE/COLLECT DATA – Part V Correlation Study Packet.

Teacher Note: Review the procedure section of the Correlation Study Packet. Students will need to list the materials they will be using for the experiment Part IV.
They include: pencil, correlation study packet, metric tape measure, graph paper.

The teacher may determine the group sizes for this correlation study. Students can work in pairs or groups of four. Once groups are finished recording each others’ measurements, they should complete the chart in their packet and update the class chart on the wall.  

Since the question in this study is whether there is a correlation between the size of your foot and your height, we will represent the size of your foot as the X value (independent variable) and your height as the Y value (dependent variable). Again, the question is does your height depend on the size of your foot? Students may use alternative variables to represent Foot Size and Height such as (F) and (H).

When students graph their results on a coordinate plane Part VI, ask them to determine how the graph (quadrant 1 only) should be set up. Ask them to determine and justify an appropriate X/Y (F) and (H) scale. This should be set up similarly to any bar or line plot scale. It is a good idea to make sure that the class agrees on how to set up the scale prior to proceeding. 

Students may also want to review measurement conversions so that they can adjust their scales on the coordinate plane within the given metric system. For example: there are 100 cms in 1 meter so 1.86 meters = 186 centimeters, 365 centimeters = 3.65 meters.

In addition, students can convert their scales from meters to inches and feet. There are 3.28 feet in one meter so 1 meter = 3.28 feet, 3.65 meters = 11.97 feet. This is a good post experiment extension activity or can be discussed in context. These conversions may help students make better sense of feet and height measurements during the study.

SAY: With your partner(s) use the measuring tape to measure the size of each others’ feet. Next measure the person’s height. When finished, record the data in your packets for you and your partner(s). Data to be recorded: 

· Foot Length (nearest hundredth of a cm)
· Body Length (nearest Hundredth of a cm)

Then

· Each person should use their own information to fill in the class chart with the data they collected 
· Foot size (f) and Height (h) in cms.

Teacher Note: It is a good idea to demonstrate how you want them to measure feet and height to maintain consistency for the study. For example, height should be determined as the distance from the crown of the head to the floor (if standing) or very bottom of the foot (if lying down). Foot measurements should extend from the tip of the big toe to the end of the heel. Students should remove shoes for accuracy. 

SAY: Using the class data chart, set up and label your own coordinate plan. Part VI. Using the graph paper, we will be working in the first quadrant only. Make sure that you pay attention to the X/Yscales (f) and (h). Make sure that you use the collected data from the entire class to make your scatterplots.

When you plot the coordinates, make an “x” where the 2 coordinates meet. 

Teacher Note: The class can complete their own scatter plots independently or in groups at their own pace. The teacher can maintain a large scale version of the scatter plot for the entire class using a shower curtain and sticky dots to graph the coordinates. The more data you have as a class to graph and analyze, the better the assessment of the correlation. If there is not enough data, you could encourage students to collect more data from the 5th grade class to be used for the experiment. This would yield much more data and could extend the experiment to the greater 5th grade class. 

The students should move on to section Scientific Process – DATA ANALYSIS and CONCLUSION – Part VII Correlation Study Packet.

SAY/ASK: Using the scatterplot graph, what conclusions can you draw about the relationships between the data? For example: As the person’s height increases, so does their foot size. How would you describe the graph? Does the graph indicate a positive linear, negative linear, or no correlation? Is it an increasing/positive slope or a decreasing/negative slope? What conclusions can you draw from the graph? Using your graph, predict the shoe size of a person who is 7 feet tall; 3 feet tall.  What kinds of generalizations can you make from the graph? Would you expect a person who is 6 feet tall to have a 5 inch shoe size? Would you expect a person who is 153cms tall to have a 60 cm shoe size? Why or why not?

Teacher Note: In part VII of the Correlation Study Packet, students must reflect on their hypothesis. Students should reject their hypothesis if the data/outcomes of the experiment do not match their hypothesis. Students should accept their hypothesis if the data supports their hypothesis. 


	Make sense of problems and persevere in solving them.
Use appropriate tools strategically.
Attend to precision.

	Closure
	Have the students complete the final sections of the Correlation Study Packet Part VII: How is this investigation useful? This investigation can be improved by…? Other questions I still have are…?  Sample responses may include: Improvements: more accurate measurements and graphing techniques, using technology. Questions may include: Can any 2 variables be tested for correlation? Can you test 3 or more variables? How many variables can you test? Are there other ways to test for correlation? 

Reviewing: Considerations for a closing discussion might include:

What is a correlation? What steps of the Scientific Process did we use in this experiment? What were the independent and dependent variables? How do scatterplots help us explore correlation/bivariate data? What were our conclusions for this experiment and why are they important to this study/the real world? 

Assessment: 

Teacher Note: Formative assessments should take place throughout the lesson. The teacher should consider: How effectively were students able to complete the experiment? How accurate were their measurements and graphs? Were they able to determine the type of correlation that took place? How effectively could they communicate or articulate conclusions or assessments using the data? Were they able to make any predictions using the data? 

The teacher may use the article on Michael Phelps to close the discussion or use as an alternative assessment. Students could read the article and describe the correlations discussed in the article. The teacher could further assess by asking students to design and share an experiment to test for correlation among the variables in the article.
Students may also ask students to relate how the article to this experiment. 

In addition, the teacher may want to use both the Scatterplot Practice for review and Scatterplot Assessment for formal assessment. 

Extensions: Students can calculate a line of best fit by area method or division method. See the resources provided on Drawing a Line of Best Fit. Students can calculate correlation coefficients using a graphing calculator or scatter plot/correlation coefficient generator. See Graphing Calculator Instructions for creating a scatter plot using a graphing calculator. See the Scatter Plot and Correlation Coefficient Generator to help students generate and analyze the scatter plot and correlation coefficient. In the correlation coefficient generator, the closer the r² (correlation coefficient) is to 1, the stronger the positive correlation. The closer the r² is to -1, the stronger the negative correlation. The closer the r² is to 0, the stronger the no correlation. 

The teacher and students may choose to set up and conduct their own correlation experiments for more practice with scatter plots and correlations. 


	Look for and make use of structure.
Look for and express regularity in repeated reasoning.



	Supporting Information

	Materials
	· Pen/Pencil
· Math Warm Up Journals
· Correlation Article: “Violent Video Games Lead to Reckless Driving”
· Correlation Article: “Soda and Violence in Children”
· Correlation Article: “Mayo Clinic Study”
· Article on Michael Phelps
· Correlation Study Packet
· Graph Paper
· Tape Measure (centimeter/meter)
· Poster Paper/Markers
· Scatterplot Graph for Whole Group 
· Sticky Dots (optional)
· TI-84 Graphing Calculators
· TI-84 Graphing Calculator Instructions for Scatter Plots
· Active Inspire Lesson on Scatter Plots and Line of Best Fit (for review)
· Active Inspire Lesson on Scatter Plots and Trend Lines (for review)
· Scatter Plot Practice (for review)
· Scatter Plot Assessment


	Technology

	· Active Inspire (optional)
· Promethean Planet (optional)

	Resources
(must be available to all stakeholders)

	· http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml#overviewofthescientificmethod – Scientific Process Overview 
· http://www.math.com/school/subject2/lessons/S2U4L1DP.html - Introduction/Review of Coordinate Planes
· http://www.mathplayground.com/locate_aliens.html - Graphing Points on a Coordinate Plane
· http://www.alcula.com/calculators/statistics/scatter-plot/ - Online Scatter Plot and Correlation Coefficient Generator
· http://serc.carleton.edu/mathyouneed/graphing/bestfit.html - Line of Best Fit Explanation




Teacher Notes – PBL Scenario
In Lesson Plan 2, students will develop an understanding of statistical variability as they represent and interpret data to solve problems. To achieve this, students will complete a correlation experiment using the Scientific Process and investigate patterns of association between two quantities. Students will construct a scatter plot and describe patterns such as clustering, positive or negative association, linear and non linear association. 
The correlation lesson is an essential component of the PBL Scenario Task. Students are required to conduct an investigation to collect and display data and determine correlation. For example, students may choose to investigate the concept of foot strike in connection to foot, ankle, shin and knee injuries in runners. In this experiment, students could use an accelerometer or other impact testing device to collect and compare data on the impacts of barefoot running vs running in shoes. The x value could be the impact rate or foot strike rate while wearing a running shoe and the y value could be the barefoot strike rate. 
Additionally students could track foot strike over specific distances comparing a variety of running shoes to answer the question, which running shoe reduces foot strike best. Once students have completed the data collection they could graph using a scatter plot and analyze the results for correlation. Students might use this information to make further studies or observations about running shoe features such as heel width, shoe material, weight of the shoe, traction, etc to be used in additional correlation experiments. By observing and comparing running shoe features, students will be able to incorporate authentic data into their design/re-design process for the PBL Scenario. 
[image: D:\Curriculum Dev8.8.13\Editing\Grade 5\task\Foot strike.jpg]
Resources: 
http://barefootrunning.fas.harvard.edu/4BiomechanicsofFootStrike.html - The Biomechanics of Footstrike
http://www.runnersworld.com/injury-prevention-recovery/how-different-foot-strikes-affect-different-body-parts - How Footstrike Affects the Body
http://en.wikipedia.org/wiki/Gait_(human) – the Human Gait
http://running.competitor.com/2012/12/injury-prevention/footstrike-101-how-should-your-foot-hit-the-ground_63548 - Footstrike 101
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 Study finds correlation between amount of soda children drink and violent behaviors
Posted: October 26, 2011 - 2:43pm  |  Updated: October 26, 2011 - 2:45pm
By Associated Press 
Study finds correlation between amount of soda children drink and violent behaviors
AP
October 26, 2011 2:44 PM EDT
Copyright 2012 The Associated Press. All rights reserved. This material may not be published, broadcast, rewritten or redistributed. 
Children and teens who drink a lot of soda are twice as likely to steal, beat someone up or bring a weapon to school compared to peers who don't drink it, according to a new review of Minnesota student survey data.
The data, compiled by state officials after an inquiry from the Star Tribune, is far from suggesting cause and effect. It is likely, researchers say, that other social or biological factors could make teens prone to both violence and drinking large amounts of soda.
But when coupled with a study released Tuesday, which evaluated similar survey results in Boston, the data provides some of the first published evidence that soda consumption has any relationship to youth aggression.
"If we want to understand youth violence and we want to reduce it, then we want to look at everything that can impact it," said Sara Solnick, chairwoman of the University of Vermont's economics department and co-author of the Boston study. "This was something that was not on the radar."
The Boston study was based on survey responses in 2008 by 1,878 teens in the 9th to 12th grades. Researchers compared students' self-reported violent behaviors to the cans of non-diet carbonated beverages they said they consumed in the most recent seven-day period. (A 20 ounce bottle counted as two cans.)
The study, published in Injury Prevention, found the probability of violence was 9 to 15 percentage points higher among Boston teens who drank five or more cans in a one-week period than among teens who drank four or fewer of the beverages. (Violence was defined as whether students carried weapons in the past year or attacked classmates, young relatives or people they were dating.)
The industry-backed American Council on Science and Health responded quickly, calling Solnick's results "flawed," in part because they were based on self-reports from students who can exaggerate. "It's a shame this poor excuse for science got so much attention," said the council's Dr. Gilbert Ross.
But a similar pattern shows up in data from Minnesota youth surveys.
After the announcement of the Boston study, the Star Tribune requested similar data from the Minnesota Department of Health, which oversees a survey of students every three years in Minnesota public schools.
Highlights of the surveys
Minnesota findings included:
- Among students who drank no soda in the day before they completed the 2010 Minnesota Student Survey, 17 percent admitted "beating up" someone in the prior year. That number jumped to 37 percent among students who drank three or more sodas in the prior day.
- 5.5 percent of sixth-graders who drank no soda in the previous day said they had run away from home at least once in the prior year. The number jumped to 17.3 percent among those who drank at least three glasses of soda.
- 13.3 percent of the no-soda students reported they had stolen something in the previous year; that number was 30.7 percent for the heavy soda drinkers.
(The Minnesota and Boston surveys are not identical. Students in Boston were asked about soda consumption in the prior week; Minnesota students in the prior day. Boston students were asked about cans of non-diet drinks. The Minnesota survey used "glasses" as the serving size, and wasn't specific about the type of sodaconsumed. Most of the responding students in Boston were inner-city minorities. The Minnesota survey was conducted statewide.)
The Minnesota student data was provided to the Star Tribune in raw form, meaning it was not weighted to account for demographic factors such as race or economic status. That leaves open the possibility, for example, that soda consumption is simply more common among low-income students, who are also more prone, statistically, to violence.
National data has already shown higher rates of consumption of sugar-sweetened beverages by certain ethnic, racial and low-income groups, said Mary Story, a University of Minnesota expert in youth dietary habits who was not involved with the Boston study.
"The association does not surprise me at all," Story said. "I think this is all about poverty. Poor children have a lot working against them. They are more likely to have a poor diet and drink more soda and sugary drinks."
The Boston study did weight the data to factor out race and gender, but not economic status. Heavy sodadrinkers were also more likely to smoke and drink alcohol, factors that are strongly associated with violence. But Solnick said the relationship between soda consumption and aggression held up after accounting for those other factors.
Solnick agreed there is no reason to think soda consumption causes students to be aggressive. Anything from low blood sugar to poor parenting could cause students to pursue both habits — violence and soda — at the same time.
It's possible, she said, that soda consumption is a "red flag" of an overall poor diet, and that the absence of key nutrients makes students prone to aggression.
"Maybe," Solnick said, "the soda is just telling us what's not there."


Read more at Jacksonville.com: http://jacksonville.com/news/health-and-fitness/2011-10-26/story/study-finds-correlation-between-amount-soda-children-drink#ixzz291khliXC


Injuries Uncommon in Youth Football, Mayo Clinic Study Reports 
ROCHESTER, MINN. -- A Mayo Clinic study of youth football showed that most injuries that occurred were mild, older players appeared to be at a higher risk and that no significant correlation exists between body weight and injury. 
The study, which appears in the April issue of Mayo Clinic Proceedings, found that the data for athletes grades four through eight indicated that the risk of injury in youth football does not appear greater than the risk associated with other recreational or competitive sports. 
"Our analysis showed that youth football injuries are uncommon," said Michael J. Stuart, M.D., a Mayo Clinic orthopedic surgeon and the principal author of the study. 
Dr. Stuart and his colleagues studied 915 players aged 9 to 13 years, who participated on 42 football teams in the fall of 1997. Injury incidence, prevalence and severity were calculated for each grade level and player position. Additional analyses examined the number of injuries according to body weight. 
A game injury was defined as any football-related ailment that occurred on the field during a game that kept a player out of competition for the reminder of the game, required the attention of a physician, and included all concussion, lacerations, as well as dental, eye and nerve injuries. The researchers found a total of 55 injuries occurred in games during the season — a prevalence of six percent. Incidence of injury expressed as injury per 1,000 player-plays was lowest in the fourth grade (.09 percent), increased for the fifth, sixth and seventh grades (.16 percent, .16 percent, .15 percent respectively) and was highest in the eighth grade (.33 percent). 
Most of the injuries were mild and the most common type was a contusion, which occurred in 33 players. Four injuries (fractures involving the ankle growth plate) were such that they prevented players from participating for the rest of the season. No player required hospitalization or surgery. 
The study's authors said risk increases with level of play (grade in school) and player age. Older players in the higher grades are more susceptible to football injuries. The risk of injury for an eighth-grade player was four times greater than the risk of injury for a fourth-grade player. Potential contributing factors include increased size, strength, speed and aggressiveness. Analysis of body weight indicated that lighter players were not at increased risk for injury, and in fact heavier players had a slightly higher prevalence of injury. This trend was not statistically significant. Running backs are at greater risk when compared with other football positions, the researchers reported. 
Other authors who contributed to the study include: Michael A. Morrey, Ph.D., Aynsley M. Smith, RN, Ph.D., John K. Meis, M.S., all from the Mayo Clinic Sports Medicine Center and Cedric J. Ortiguera, M.D., a Mayo Clinic orthopedic surgeon in Jacksonville, Fla. 
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Do Phelps's body shape and flexibility give the eight-gold-medal winner a physical edge in swimming?
By Adam Hadhazy 
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Now that Michael Phelps has won an unmatched eight gold medals in this year's Olympic Games, lots of journalists are asking what gives Phelps such a leg up on the competition (legally, of course, though allegations of doping have tainted other Beijing Olympians). Beyond Phelps’ drive to succeed, as reported by the Australian Broadcasting Company, and his undoubtedly good training, could it be that a good bit of his (as well as many athletes’) talent just boils down to simple anatomy?
There's his proportionally longer “wingspan,” as described by the Toronto Sun newspaper. Phelps’s arms extend 80 inches (203 centimeters) tip to tip, and his body measures in at 76 inches (193 centimeters) in height. Most of the time, a person’s height normally corresponds closely to the distance between his outstretched hands. (Recall Leonardo da Vinci’s Vitruvian Man, that famous sketch of a naked male showing his arm-leg-torso ratios.) Maybe this extra reach gave Phelps that narrowest of victories against Serbia’s Milo Cavic in the 100-meter butterfly final on Saturday, August 16, when the American won by just one one-hundredth of a second.
Phelps is also said to be double-jointed, according to a Detroit News blog. His size-14 feet reportedly bend 15 degrees farther at the ankle than most other swimmers, turning his feet into virtual flippers. This flexibility also extends to his knees and elbows, possibly allowing him to get more out of each stroke.
Do any of these alleged anatomical advantages matter? To find out, ScientificAmerican.com spoke to H. Richard Weiner, an internist and former team physician who has practiced sports medicine at the University of Wisconsin--Milwaukee —and who also happens to be a former acclaimed All-American swimmer. 
An edited transcript of the interview follows.
What do you think about the notions about Phelps’s built-in, anatomical advantages?
When someone does something statistically impressive, like winning eight gold medals like Phelps, we try to come up with some far-fetched reason for it, like he or she has to have some bizarre physiological adaptation or freaky anatomy. But most things that you measure in human beings fall within predictable ranges. 
What do you think about the "wingspan" argument—that Phelps’s long arms give him an edge? 
All things being equal, a taller person [with longer arms than a shorter person] will swim faster. A lot of the thrust in swimming comes from arm propulsion and not the kick. But then again, the person who won [the men’s 100- and 200-meter] breaststroke is a five-foot, eight- [1.78-meter-] tall Japanese man [named Kosuke Kitajima]. Matt Grevers, a U.S. swimmer from Northwestern University [in Illinois], is six foot, eight [2.03 meters]. I stood next to him and his arms are, heaven knows, more proportional to a guy who is seven feet [2.13 meters] tall. When he does [the] backstroke and you’re standing on deck, it looks like a tree is coming out of the water. And [Grevers] has done well, but not as well as Phelps. So height in and of itself does not intrinsically confer success.



Scatter Plots
Goal: Make and interpret scatter plots.
Vocabulary (
The graph of a collection of ordered pairs.
)
Scatter plot: 

EXAMPLE 1
Making a Scatter Plot
Tree Height The table shows the height of a tree each year for six years.
Make a scatter plot of the data.
	Year
	1
	2
	3
	4
	5
	6

	Height (cm)
	60
	115
	165
	210
	250
	285



Solution
1.  (
(6, 285)
) (
(4, 210)
) (
(3, 165)
) (
(2, 115)
)Plot the ordered pairs from the table.
(1, 60) 	, 	, 	 (5, 250), 	
2.  (
Height
) (
Year
)Label the horizontal and vertical axes.
[image: ]Put 	 on the horizontal axis and 	 on the vertical axis.





Guided Practice
Make a scatter plot of the data
	1. 
	a 
	0 
	1 
	2 
	3 

	
	b 
	0 
	–2 
	–4 
	–6 


[image: ]

	2. 
	x
	–4
	–2
	0
	2

	
	y
	–8
	–5
	–2
	1


[image: ]




EXAMPLE 2
Interpreting a Scatter Plot

DVD Player The table shows how the cost of a DVD player has changed.

	Number of months on shelf x
	0
	3
	6
	9
	12
	15

	Price y
	$215
	$210
	$199
	$184
	$167
	$140



a. Make a scatter plot of the data. Tell whether x and y have a positive relationship, a negative relationship, or no relationship.
b. Estimate the price of the DVD player after 18 months on the shelf.

 (
decrease
)Solution
a.  (
negative
)In the scatter plot, the y-coordinates	as the x-coordinates increase.
ANSWER The quantities have a	relationship.

 (
Graph each ordered pair. Then draw a curve through the points.
)[image: ]
 (
Think: 
Do
 the 
y-
coordinates increase, decrease, or neither increase nor decrease as the 
x-
coordinates increase? 
)

b.  (
$100
) (
100
)To estimate the price of the DVD player after 18 months, draw a curve that shows the overall pattern of the data. The curve looks like it will pass through the point
(18, 	).
ANSWER The price of the DVD player after 18 months on the shelf is about	.


Name ___________________________________________	Date _____________


Match the following plots with the correct description.
1. [image: ]
A. positive relationship
2. [image: ]
B. negative relationship
3. [image: ]
C. no relationship

Make a scatter plot of the data. What conclusions can you make?

	4. 
	Grade
	Age

	
	6
	11

	
	7
	12

	
	8
	13



	5. 
	Number of Workers
	Hours to Complete Job

	
	1
	10

	
	2
	6

	
	3
	2



	6. 
	Number of Siblings
	2
	1
	3
	2
	4
	4

	
	Tests Taken Today
	4
	3
	2
	2
	1
	5



Make a scatter plot of the data. Describe the relationship between the variables. Use the relationship to find the next ordered pair.

	7. 
	x
	1
	2
	3
	4
	5

	
	y
	7
	14
	21
	28
	



	8. 
	x
	3
	4
	5
	6
	7

	
	y
	11
	14
	17
	20
	



In Exercises 9–11, use the table that shows the number of girls who played in a soccer league over the last 5 years.

	Year x
	1
	2
	3
	4
	5

	Number of Girls Playing Soccer y
	24
	36
	45
	63
	73



9. Make a scatter plot of the data.
10. Describe the relationship between the variables.
11. Estimate the number of girls who will participate in the league in the next year by sketching a curve that follows the trend of the data.



[image: Heels]

correlation noun 
1. a mutual or reciprocal relationship between two or more things




Correlation or Coincidence?

The Scientific Method 
· Question 
· Background Research or Literature Review 
· Hypothesis
· Procedure (including Materials)
· Data Collection
· Data Analysis
· Conclusions 
· Results Communicated

Part I. Identify the problem or state the question

Question:_________________________________________________________




Part II. Variables 

Independent Variable: ________________________________________________________________


Dependent Variable: ________________________________________________________________

Part III. Hypothesis: ________________________________________________________________





Part IV. Procedures: 

In groups of 4: 
1. Measure each others’ feet (f) to the nearest hundredth cm and record in cms in your data packet.
2. Measure each others’ height (h) to the nearest hundredth cm and record height in cms in your data packet.
3. Chart your group’s information on the class poster.
4. Use the class data chart to complete the chart in the data packet. Make sure that you mark your scales with the appropriate scale for your data. Remember, Feet (f) is the horizontal axis and Height (h) is the vertical axis. 
5. Plot the points (f) and (h) on your graph and make an x where the 2 coordinates meet. Repeat until you have completed for all of your data. 

Materials: List all of your materials below.


Part V. Data 
Your Group
Foot #1		Foot #2		Foot #3		Foot #4

___________cm	__________cm	__________cm	_________cm

Height #1		Height #2		Height #3		Height #4
__________cm	__________cm	__________cm	__________cm


Part VI. Graphing the Results [image: ]




Part VII. Draw Conclusions 




Part VII. Data Analysis and Conclusions 

The hypothesis ___________________________________________________________



is __________________________ (accepted/rejected). 

The data shows that 












The results of this investigation are useful because_______________________________






This investigation can be improved by ________________________________________







Other questions I still have are_______________________________________________
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A new study finds a link between violent video games and reckless driving.

Kids who play video games like "Manhunt" and "Grand Theft Auto III" are more likely to drive recklessly, according to a new study published in the academic journal Psychology of Popular Media Culture.


Research has long shown that kids who play violent video games are more likely to have risky thoughts. But the new study went a step further, asking teenagers to admit whether or not they had actually performed the dangerous driving acts.


The researchers, of Dartmouth College, conducted a series of phone interviews over a four-year period with thousands of youths, starting when the subjects were not yet old enough to drive. This allowed them to determine whether the kids' video game play preceded any risky driving.


In later stages of the study, once the participants were driving regularly, the scientists asked kids questions such as whether they had ever been pulled over by the police and whether they had been in an accident in the previous year. The researchers found a significant correlation between violent video game play and reckless driving: People who played violent video games were more likely to also drive recklessly. The researchers did not, however, report how much more likely such behaviors were when kids played violent video games, only that the two were strongly related. Participants who played such games were also more likely to admit a willingness to drink and drive, researchers said.


The findings were consistent even when the researchers controlled for a number of variables, including parenting style in the kids' households, and held even when the kids reported playing violent games that had nothing to do with driving, like the game "Spider-Man."


So if the games don't directly teach kids poor driving habits, what gives? The authors of the study propose that violent video games change a young player's self-perception, so that they see themselves as someone who does risky things.


In other words, the researchers suggest, the players become more like the characters they are controlling on screen.
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Using Your TI-83/84 Calculator:  Linear Correlation and Regression
Elementary Statistics 


Dr. Laura Schultz


This handout describes how to use your calculator for various linear correlation and regression 
applications.  For illustration purposes, we will work with a data set consisting of the winning men’s 
Olympic high jump heights (in inches) paired with the years those heights were attained.  To 
simplify the regression equation, I have coded the Olympic year to be zero in 1900.  You can find 
this data set in the Appendix at the end of this handout.


1. Before we can get started, you will need to enter the men’s Olympic high jump data into your 
calculator.  We will be using this data set for several different 
applications, so it will be helpful to enter the data into named lists.  
Press Se.  Insert a list by highlighting L1 and pressing 
`d.  Name this list OLYR and proceed to enter the year-code data 
into this list.  Insert another list named JUMP and enter the high-jump 
height data into this list.  Check over your lists to make sure you didn’t 
enter any incorrect data values.  Note that each OLYR value must be 
paired with the corresponding high JUMP height for that year.


2. Generating a Scatterplot.  To get a sense of the data, start by 
generating a scatterplot.  Press `! to access the , menu.  
Make sure all the plots except Plot1 are turned off, and then press 1.   
Select the first Type of plot.  At the Xlist prompt, enter the name of 
the list containing the predictor variable; this variable will be assigned 
to the x-axis of the plot.  For this example, the Xlist is OLYR.  Enter 
the name of the response variable at the Ylist prompt; the values in 
this list will be plotted on the y-axis.  The Ylist for this example is JUMP.  


3. Press #9 to view the scatterplot.  There should be no line drawn 
through the points on your plot; if there is a line, you will need to 
press ! and make sure all the equations are empty for Plot1.  (Select  
any equation you need to clear and press C.)  What can you tell 
from the scatterplot?  Does there appear to be a linear correlation 
between OLYR and JUMP?  If so, is it positive or negative?  How 
strong does the correlation appear to be?  


4. The next step is to find the linear correlation coefficient (r) and 
determine whether there is a significant linear correlation between our 
two variables.  The LinRegTTest function on your calculator 
provides “one-stop shopping” for answering these and other questions 
relating to linear correlation and regression.  Press S  and scroll 
right to the TESTS menu.  Scroll down to LinRegTTest and press 
e. (Note: This is menu-item F on a TI-84 calculator, but it is E on 
a TI-83 calculator.)
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5. You will be prompted for the following information:


• Xlist:  Enter the name of the list containing the predictor (x) 
variable.  For this example, type OLYR and press e.  


• Ylist:  Enter the name of the list containing the response (y) 
variable.  For this example, type JUMP and press e.


• β & ρ:  Select the sign that appears in your alternative hypothesis.  
(Consult your lecture notes for more details regarding the hypothesis testing procedure for 
linear correlation.)  We are only concerned with ρ (rho), which is the population linear 
correlation coefficient.  For the purposes of this course, we will always be using ρ≠0 as our 
alternative hypothesis when testing whether there a significant linear correlation between x 
and y.  Select ≠0 and press e.


• RegEQ:  Here you can specify one of the built-in Y= functions as 
a place to store the regression equation that is generated.  Doing so 
will allow you to add the regression line to your scatterplot later.  
(Note that this same line will be drawn on all subsequent plots, too, 
unless you press ! and  C  to clear the equation from memory 
when you are finished working with this data set.)  I generally 
store my regression equations as Y1.  Press v and scroll right 
to Y-VARS and press e to select 1:Function.  Then, press 
e again to select 1:Y1.  These keystrokes will enter Y1 into 
the RegEQ field. 


• Highlight Calculate and press e.


6. Your calculator will return two screens full of output; use the ; 
and : keys to scroll through all of the output.  Let’s start by finding 
the linear correlation coefficient (r) for our data.  You will need to 
scroll down to the bottom of the second screen to find r.  For our 
example, r = 0.972 (Always round r to 3 decimal places.)  What does r 
tell us?  First of all, its sign tells us that there likely is a positive 
correlation between Olympic year and the winning men’s high jump 
height.  The slope of the regression line will also be positive.  Second, 
because r is very close to 1, we can expect that there is a near-perfect 
positive correlation.  


7. Is there a statistically significant linear correlation?  That is, can we 
conclude that the population linear correlation coefficient (ρ) is not equal to 0?  The linear 
regression t test addresses this question.  Given how large r was for our data, it is a safe bet that 
we have a significant linear correlation between OLYR and JUMP.  You would report the results 
of the t test for this example as t23 = 19.7339, P = 6.47 x 10 -16 (two-tailed).  Note that I reported 
the degrees of freedom as a subscript (df = n - 2).  Round the t-test statistic to 4 decimal places 
and the P-value to 3 significant figures.  Given that the P-value is less than the significance 
level of α = .05, we can conclude that there is a significant linear correlation between the 
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Olympic year and the winning men’s high jump height.  (I present the formal hypothesis test at 
the end of this handout.)


8. The coefficient of determination (r2) tells us how much of the variability in y can be explained 
by the linear correlation between x and y.  By convention, r2 is reported as a percentage.  For our 
example, r2 = 94.4%. Round r2 to 3 decimal places.  What does this mean?  94.4% of the 
variation in men’s winning high jump heights can be attributed to the linear relationship 
between the Olympic year and the winning high jump height.


9. Given that we had a significant linear correlation, it is appropriate to 
construct the linear regression equation for our data.  There are two 
methods for doing so.  First, note that the previous calculator displays 
indicate that y = a + bx.  Your calculator reports values for both a 
(the y-intercept) and b (the slope).  The second method is to press ! 
and record the equation given for Y1.  In either case, round the y-
intercept and slope values to 3 significant figures each when you report 
the linear regression equation.  The linear regression equation for our sample data is  
ŷ = 71.9 + 0.220x.  In situations where there is not a significant linear correlation, do not 
bother constructing a linear regression equation.  (Without a significant linear correlation 
coefficient, we cannot make predictions from a regression equation.  The best estimate of  ŷ  for 
any corresponding x value is simply ȳ  if there is no linear relationship between x and y.)


10. Let’s plot the data again and see what it looks like with the regression 
line. Press #9.  Your calculator will return the scatterplot with 
the regression line in place.  Note how well the regression line fits our 
data.  The stronger the linear correlation, the closer the data points will 
cluster along the regression line.  


11. What is the marginal change in men’s high jump performance per year?  
Marginal change is simply the slope of the regression line.  Hence, the marginal change for our 
example is 0.220 inches/year.  In other words, men’s high jump performance improves by 0.220 
inches per year.


12. Making predictions from a regression equation.  Let’s use the 
regression equation to predict what the winning high jump height 
would have been in 1940 had the Olympics been held that year.  Once 
again, there are several approaches you can use.  Let’s start by working 
off the scatterplot display.  Press $ and then ; to hop from the 
data points onto the regression line.  Type in the x value you want to 
plug into the regression equation and press e.  For this example, 
recall that the Olympic year is coded as the number of years since 
1900.  Therefore, type 40 and press e.  Your calculator will return 
the display shown to the right.  The predicted y value for an x value of 
40 is reported on the lower right-hand corner of the display.  Round 
your predictions to 3 significant figures.  Hence, we predict that the 
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winning men’s high jump would have been 80.7 inches had the Olympics been held in 1940.  


13. Another approach is to work from the home screen.  Press `M  to 
exit the plot display.  Then, press v>11 to paste Y1 to the home 
screen and type (40)e.  Doing so will tell your calculator to 
plug x = 40 into the regression equation stored for Y1.  Your calculator 
will return the output screen shown to the right.  Once again, you 
would round to 3 significant figures and report that you predict that the 
winning Olympic men’s high jump height in 1940 would have been 80.7 inches.  


14. The final approach is to write down the equation given for Y1 and plug 40 into the equation 
manually.  If you choose to the third approach, make sure you use all the given digits and round 
only at the end.  I strongly advise that you adopt one of the first two approaches for making 
predictions.


15. When you are finished working with this data set, don’t forget to press !  and C  to clear 
the regression equation for Y1 from memory.  Forgetting to do so will cause you problems the 
next time you try to generate a stat plot. 


Here is the formal hypothesis test for this example:
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Claim:  There is a linear correlation between the Olympic year and the 
winning men’s high jump height.


Let ρ = the population linear correlation coefficient


H0: ρ = 0 (There is no linear correlation between the Olympic year and the 
winning men’s high jump height.)


H1: ρ ≠ 0 (There is a linear correlation between the Olympic year and the 
winning men’s high jump height.)


Conduct a two-tailed linear regression t test with a significance level of    
α = .05


Reject H0 because our P-value is less than α (6.47 x 10-16 <<<< .05)


Conclusion:  There is a significant linear correlation between the Olympic 
year and the winning men’s high jump height (t23 = 19.7339, P = 6.47 x 10-16, 
two-tailed).







Appendix:  Data Sets
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The Olympic year has been coded 
as the number of years since 1900.  
Men’s winning high-jump heights 
are given in inches.


Heights are given in inches.  Women’s 
shoe sizes have been converted to men’s 
sizes by subtracting 1.5 from the reported 
shoe sizes.
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