Lesson Plan Template for Math for Teachers Summer 2007


	Lynn’s Lesson Plan Title: Lesson on Correlation: Scatter Plots
Day __ of ____
	Key Concept(s) in this lesson: Relationships, Patterns, Trends, Comparisons, Cause and Effect, Correlations, Estimations, Analyses, Hypotheses

	Also, what metaphor or analogy can you use to help students grasp concept


	Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

	Lesson goal(s)
· Students will investigate relationships in numeric data

· Students will investigate what type of relationship there might be between two variables.

· Students will make conclusions that are based on data



	Specific Objectives
· Students will explore different possible relationships between two variables.

·  Students will collect and organize data

· Students will complete an Ordered Pair Table.

· Students will make and interpret scatter plots.

· Students will choose appropriate scales and accurately plot paired data.

· Students will analyze the relationships between pairs of data.

· Students will distinguish between positive and negative correlations.

· Students will use informal methods to draw lines of best fit.

· Students will learn to how to draw conclusions that are based on the data rather than on personal opinion.

· Students will work on communicating their conclusions clearly and persuasively, using specific examples as evidence.



	

	Standards addressed (EALRs, GLEs)

	COMPONENT 1.4:  Understand and apply concepts and procedures from probability and statistics.
GLE 8: Read and interpret data presented in diagrams, tables of ordered pairs, and scatter plots and makes predictions based on the        data.  
EX Describe trends or patterns in data presented in a table of ordered pairs or a scatter plot.

EX Read and interpret the data in Venn Diagrams, tables of ordered pairs, and/or scatter plots.

EX Select a line of best fit for a set of data to predict a future value of a variable to interpolate between existing data values.  

EX Draw trend lines with or without technology and makes predictions about real‑world situations. 

EX Explain whether stem‑and‑leaf plot, box‑and‑whisker plot, or scatter plot is more appropriate for a given set of data, a particular situation, or purpose, or answers a question most effectively.

EX Determine whether claims made about results are based on biased representations of data.

EX Predict an outcome given a linear relationship involving non‑negative rational numbers.  



	EALR 2:  The student uses mathematics to define and solve problems.

	COMPONENT 2.2:  Construct solutions.
GLE   Select and use relevant information to construct solutions.  

EX Select and use relevant data or information from the problem.

EX Determine whether a given solution shows the use of relevant information.
EALR 4:  The student communicates knowledge and understanding in both everyday and mathematical language.
COMPONENT 4.2: Organize, represent, and share information.

GLE:  Organize numerical, measurement, geometric, probability, and statistical, and/or algebraic information for a given purpose.  
EX Select a useful format and organize mathematical information for a given purpose.  



	Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

	Pre-assessment:  [What do they “know” already?]  Attach any applicable instruments.

	As students enter class groups take time to review homework and answer daily question on board.
Students were to record number of strokes to brush teeth and total time in seconds it took to brush teeth.  As students enter room they enter their data on table posted on board. Then when total data is recorded students draw stem and leaf plot of data, and determine the mean, median, mode and range of the two data sets.

Using popsicle sticks students are called upon to review homework assignment.

Brushing Teeth: Compare distribution of two data sets using stem and leaf plot and  Investigate relationship of two variables using a  Coordinate Graph

What does the distribution of the two data sets look like?

Teacher and students will discuss the stem and leaf plot and look at distribution of two data sets.
What does this tell us?
Can we determine relationships between the data sets using a stem and leaf plot?

How can we look at the relationship between two data sets?

Students will learn what a coordinate graph is and how it allows us to look at the relationship between two data sets.

Teacher graphs out relationship on board teaching students terminology of coordinate graph.

There should be linear relationship.

Teacher explains an ordered pair table and a scatter plot.

How can you identify points on a scatter plot?
Vocabulary refer to: Scatter Plot, Data, Data Pairs, Variable, Ordered Pair Table, Scale, Coordinate Grid graph, Independent Variable, Dependent Variable, Coordinate points, Horizontal axis, Vertical axis, Range, Intervals

Purpose: To help students objectively investigate how one variable might influence another variable? 

To help students understand coordinates, coordinate graph, and independent and dependent variable, horizontal and vertical axis, scale.
To help students understand that correlations suggest that two data sets might influence each other. There might be something there to test for.


	Formative Assessment.(s) [Are they getting it along the lesson?] (e.g. planned comprehension checks).  Attach any applicable instruments.

	Teacher observes student involvement and understanding during group activities.


	Summative Assessment [Did they get it?] – end of lesson or unit. Attach any applicable instruments.

	

	STEACHING STRATEGIES:

	SCRIPTED strategic teaching questions you will ask students

	1. How can  math help you describe and analyze data?

2. How could we objectively investigate how one variable might influence another variable?

3. How can we show the relationship between pairs of data?

4. How did you set up the axes for your scatter plot? What is the independent variable and what is the dependent variable?

5. How did you determine your scale?
6. How can you identify points on a scatter plot?

7. What types of relationships can two variables have? 

8. How can you determine what type of correlation a scatter plot shows?

9. How can you make and test hypotheses about which pairs of measurement data have strong correlation?



	Instructional Materials Needed
	room arrangement:

	Math Journals

String

Meter sticks

Metric rulers

Measuring tapes

Different size boxes

Class birthdays

Class names

Wrapping paper tube

Stop watch

Marble

Cookie sheet with raised edges (retain marble in specified space)

Graph paper 

Markers

Drawing paper


	Tables arranged to accommodate 4 groups of 3 or 4 students each.

	Accommodations: (e.g. ELL students, special needs, 504, etc.)

	

	Time
	What Teacher Does
	What Students Do

	e.g. 5 min.

(or 9:40-9:45
	Take time for groups to review homework.

Using popsicle sticks students are called upon to review homework assignment.
Introductory Activity or hook:

Students were to record number of strokes to brush teeth and total time in seconds it took to brush teeth.  As students enter room they enter their data on table posted on board. Then when total data is recorded students draw stem and leaf plot of data, and determine the mean, median, mode and range of the two data sets.

Brushing Teeth: Compare distribution of two data sets using stem and leaf plot and  Investigate relationship of two variables using a  Coordinate Graph

What does the distribution of the two data sets look like?

Teacher and students will discuss the stem and leaf plot and look at distribution of two data sets.

What does this tell us?
Can we determine relationships between the data sets using a stem and leaf plot?

How can we look at the relationship between two data sets?

Students will learn what a coordinate graph is and how it allows us to look at the relationship between two data sets.

Teacher graphs out relationship on board teaching students terminology of coordinate graph.

There should be linear relationship.

Teacher explains an ordered pair table and a scatter plot.

How can you identify points on a scatter plot?
Vocabulary refer to: Scatter Plot, Data, Data Pairs, Variable, Ordered Pair Table, Scale, Coordinate Grid graph, Independent Variable, Dependent Variable, Coordinate points, Horizontal axis, Vertical axis, Range, Intervals

Purpose: To help students objectively investigate how one variable might influence another variable? 

To help students understand coordinates, coordinate graph, and independent and dependent variable, horizontal and vertical axis, scale.
To help students understand that correlations suggest that two data sets might influence each other. There might be something there to test for.


	
	
	

	Time:
	Type of Relationship: Positive, negative or no correlation

Each group has different activity to accomplish.

Group One: What is the relationship between the length and the width of different size boxes?

Group Two: What is the relationship between the number of months since a student’s birthday and the number of months until that student’s birthday?

Group Three: What is the relationship between the number of letters in a student’s first name and the number of letters in the student’s last name?

Group Four: What is the relationship between the height of the tube and the time it takes marble to reach end point?
Purpose: To provide students opportunity to create their own ordered pair table and scatter plot and to help them begin to look for trends and relationships in data. 

To provide students the opportunity to understand types of relationships: positive, negative, and no correlations.
Teacher will ask :

 How did you set up the axes for your scatter plot?

 Describe your points in your scatter plot. Are there any trends in the data? If you see a trend, are there any exceptions to the trend?

What kind of relationship is there between the two variables you investigated? What types of relationships can two variables have?

How can you determine what type of correlation a scatter plot shows? Pairs of data (variables)  can be related in different ways. Can you draw a line of best fit? 
 Positive, Negative or No Correlation? Why

Vocabulary: Positive Correlation, Negative Correlation, No Correlation, Line of best fit

What other positive, or negative correlations can we think of? Brainstorm relationships and think about which pairs are most likely to have a positive correlation and which pairs are most likely to have a negative correlation. Which pairs do you think have no correlation?
Teacher will say: Turn to your partner and think of different correlations. In your journals write 5 positive correlations, and five negative correlations. 
To achieve a positive or negative correlation do all point have to fall on the line of best fit?
	Groups handed out worksheet. Students will create Ordered Pair Table and Coordinate Grid Graph that shows a relationship between an independent variable and a dependent variable.

Each individual creates graph and table but group creates a group poster to discuss. 

Groups will present results to class. Efforts are made to use vocabulary.

We analyze the relationships between pairs of data together as a class.

Students will brainstorm types of relationships with partners and record in math journal 5 positive correlations, and 5 negative correlations.
Students will share ideas with class.

	Time:
	Body Measurement Activity
Teacher will introduce class to next activity.
Purpose: To provide students opportunity to explore correlations between different variables (body measurements) and practice organizing data into an ordered pair table and illustrating relationship by using a coordinate grid graph.
Body Measurement table is handed out to each student.

Students will work in pairs to measure each other’s specified body measurements. Measure to nearest half centimeter. Stress importance of measuring accurately to ensure data is useful for analysis.

Data is collated into Class table.

Teacher will tell students to work with their groups to investigate different relationships between the body measurement data sets.
Teacher will hand out graph paper and tells students to create an ordered pair table with each scatter plot they graph.

Teacher will point out that there is a lot of variation in people’s measurements, so the scatter plots will not show perfect correlations. Teacher will encourage students to examine points and look for a general trend and to find at least four points that fit that trend. Try not to focus on the points that are exceptions.

Teacher will ask groups to share results.

Which variables had the strongest correlations?

Why do you think that is the case?

Which variables had no correlation?

Why do you think that is the case?
If a correlation is evident, teacher will ask students to consider if it is a strong or weak correlation? 

Perfect positive correlation, perfect negative correlation, strong positive correlation, strong negative correlation, weak positive correlation, no correlation.

Teacher asks students, How can you use a line of best fit to make predictions? 

How close are the points to the line of best fit? What does this tell you about the relationship between the two variables?

The stronger the correlation, the more accurate the estimates are likely to be.

Trend of the data, strong correlation, weak correlation, hypotheses 

Teacher asks students to work in pairs and discuss and write in journals 

How can you use the line of best fit to help you make and test hypotheses? Write down two examples.
	Students will work with groups to create an Ordered Pair Table and Scatter plot for the different relationships between the different body measurements they investigate.

Groups will share results with class.

Students will follow along with class discussion as class together interprets the group findings.

Purpose
Students will discover the value of the line of best fit in helping to make and test hypotheses.

Students will share their thoughts and examples.

	Time:
	Closure Plan (consider including reinforcement of learning, affirmations, glimpse at tomorrow-bridge)

	
	Homework
Teacher will create a mystery scenario using class correlation between height and foot length. 

Show scatter plot that shows relationship between heights and foot length. 

Teacher will relay mystery scenario.

Using the class data and graph made in previous exercise Teacher will ask students

What would you estimate the thief’s height to be for each of the following foot lengths?

a.

b.

c.

d.

Teacher asks students to create a mystery scenario in journals using two more clues left at the scene.


	Students will use their knowledge of scatter plots and correlations to investigate a mystery.

Students will individually work on question given by teacher.

Class will discuss answer together

Students will individually write a mystery scenario in journal. 

Students are encouraged to discuss ideas with partners.



	Teacher reflections/caveats for those who use this lesson:



	Web resources used, with suggestions/comments regarding these sites:
www.usatoday.com/sports/si.htm
http://www.glencoe.com/sec/math/mathscape/2005/course1/unit/index.php/ 

  http://www.census.gov/compendia/statab/ The Statistical Abstract of the United States, published since 1878, is the authoritative and comprehensive summary of statistics on the social, political, and economic organization of the United States. 
http://illuminations.nctm.org/LessonDetail.aspx?ID=L173 Lesson: Representing Data: Whale Weight

http://illuminations.nctm.org/LessonDetail.aspx?ID=L572  Lesson: Constant Dimensions: Rectangle Measure: Length and Width

http://12.110.110.204/teachers/ms/algrst08.pdf  Scatter Plot lesson: circumference and diameter of various objects.

Huff, Darrell.  How to lie with statistics.  HA29.H82 



Vocabulary

Data

Data Pair

Ordered Pairs

Scatter plot

Correlations

Positive Correlation

Negative Correlation

Line of Best Fit
Trend

Lines of Best Fit

Predict

Estimate

Centimeter

Biased data

Variable

Independent Variable

Horizontal axis

Dependent Variable

Vertical axis

Coordinate Grid

Scale

Range

Intervals

Analyses

Group One: What is the relationship between the length and the width of 


different size rectangles? (Measurements to nearest half centimeter)

1. Measure length and width of each box to the nearest centimeter.

2. Organize data into an Ordered Pair Table

3. Plot ordered pairs onto a coordinate grid graph.

4. Share results with class

5. Class interprets the relationship between the variables length and width and determines if there is a positive, negative, or no correlation. 
Table:  Ordered Pairs
X (Independent Variable)     Y (Dependent Variable)

Questions to think about: 
10. How did you set up the axes for your scatter plot? What is the independent variable and what is the dependent variable?

11. How did you determine your scale?

12. Describe your points in your scatter plot. Are there any trends in the data? If you see a trend, are there any exceptions to the trend?

13. What kind of relationship is there between the two variables you investigated, Positive, Negative or No Correlation? Why
Group Two: What is the relationship between the number of months since a student’s birthday and the number of months until that student’s birthday?

6. Organize data into an Ordered Pair Table

7. Plot ordered pairs onto a coordinate grid graph.

8. Share results with class

9. Class interprets the relationship between the variables, number of months since a student’s birthday and the number of months until that student’s birthday. 

10. Class determines if there is a positive, negative, or no correlation. 
Table:  Ordered Pair

X (Independent Variable)     Y (Dependent Variable)

Questions to think about: 
14. How did you set up the axes for your scatter plot? What is the independent variable and what is the dependent variable?

15. How did you determine your scale?

16. Describe your points in your scatter plot. Are there any trends in the data? If you see a trend, are there any exceptions to the trend?

17. What kind of relationship is there between the two variables you investigated, Positive, Negative or No Correlation? Why
Group Three: What is the relationship between the number of letters in a student’s first name and the number of letters in the student’s last name?

11. Organize data into an Ordered Pair Table

12. Plot ordered pairs onto a coordinate grid graph.

13. Share results with class

14. Class interprets the relationship between the variables number of letters in first names and number of letters in last name and determines if there is a positive, negative, or no correlation. 
Table:  Ordered Pair

X (Independent Variable)     Y (Dependent Variable)

Questions to think about: 
18. How did you set up the axes for your scatter plot? What is the independent variable and what is the dependent variable?

19. How did you determine your scale?

20. Describe your points in your scatter plot. Are there any trends in the data? If you see a trend, are there any exceptions to the trend?

What kind of relationship is there between the two variables you investigated, Positive, Negative or No Correlation? Why
Group Four: What is the relationship between the height of the tube and the time it takes marble to reach end point?

15. Measure the time to the nearest second that it took for the marble to reach the end point when beginning end of the tube is at the 10, 20, 30, 40, 50, 60, 70, 80, cm marks.

16. Organize data into an Ordered Pair Table

17. Plot ordered pairs onto a coordinate grid graph.

18. Share results with class

19. Class interprets the relationship between the variables height of tube and the time for marble to reach end point and determines if there is a positive, negative, or no correlation. 
Table:  Ordered Pair

X (Independent Variable)     Y (Dependent Variable)

Questions to think about: 
21. How did you set up the axes for your scatter plot? What is the independent variable and what is the dependent variable?

22. How did you determine your scale?

23. Describe your points in your scatter plot. Are there any trends in the data? If you see a trend, are there any exceptions to the trend?

What kind of relationship is there between the two variables you investigated, Positive, Negative or No Correlation? Why
	Student
	Height (cm)
	Foot Length (cm)
	Forearm:

Length from elbow to wrist (cm)
	Length of arm (cm)
	Circumference of wrist (cm)
	Circumference of Neck (cm)
	Circumference of head (cm)
	Other
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