Linear Regression Lesson Plan

Mathematics Course: Math 2 (10th)

Title of Lesson: - Application of the process of linear regression for curve fitting 
                               using appropriate technology.

Unit: - Unit 6 – Linear and Quadratic regression.

Purpose within unit (include information to help place this lesson within the unit):
                                  Exploration and Direct Instruction.
Question # 1, 2 of Traveling on the Turnpike Learning Task Part 1 help students to explore the given data and understand that for the given set of data the curve of best fit is a line. 
Question # 3, 4, 5 of the Traveling on the Turnpike Learning Task Part 1 can be used to teach how to use technology to write the equations of different lines of best fit. Students are taught how to use the Graphing calculator to get the equation of Linear Regression line and Median – Median line

Georgia Performance Standard (specific; include number and wording)

MM2D2. Students will determine an algebraic model to quantify the association between two
               quantitative variables.
a. Gather and plot data that can be modeled with linear and quadratic functions.
c. Understand and apply the process of linear and quadratic regression for curve fitting 
using appropriate technology.
MM2 P1. Students will be able to use technology to find the line of best fit and the linear          
                regression equation.
 
Objective for This Class Period: (What students will know/be able to do when they leave class that they did not know/were not able to do when they arrived – this day/ this class period)

Students should be able to list the data points in tables, graph the scatter plot, draw the line of best fit and get the equation of line of best fit ( linear regression line or median – median line) using graphic calculator, when they leave the class.

Essential Question(s)

How do you determine the line of best fit using linear and quadratic regression for data using technology?

Resources (including attached activity sheets or link to resource, additional materials needed, etc.)

Student edition of Turnpike learning task part 1, Graphing calculator.

Timing outline 

5-Question Mixed Review 

One question from each unit. (EOCT Released Items)
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Lesson Guide (a bulleted or numbered outline of the lesson that must include the items listed below).
· Activating Strategy
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· Multiple representations, including hands-on activities
                                          Road Rage Activity
This lesson is designed to use remote – controlled cars, allowing students to relate mathematics to a physical activity. It is strongly recommended that you have enough cars to provide one car for every four students. If a class set of cars cannot be obtained, ask students to bring in battery – operated remote controlled cars, or use two remote controlled cars and large groups for the data collection process. Although larger groups can be used, it is best to divide the class into groups of four so that each student has one role. If larger groups are used, student roles can be rotated. If no cars can be obtained, the activity can be modified to use the sample data provided in the Road Rage Answer Key (attachment). 
Before beginning the activity in class, find a location appropriate for students to use the remote controlled cars. A hallway approximately 125 feet long with natural divisions, such as tiles, allows for easy measurement and data collection. If the hallway does not have divisions, use colored masking tape to mark equal intervals, and have students estimate the distance between the units. For example, in 3 seconds, a car can travel the length of 10 cement blocks. In this case, 1 cement block represents 1 interval of distance. If each cement block is measured, then the number of blocks can be converted to length in inches. Counting units simplifies the measurement because the cars move quickly and it is very time consuming to physically measure the distance. Alternately, you could use a football field for this activity, provided you do not use miniature remote controlled cars, which are only about 2 inches long.
Divide students into groups of 4, each student should have a role, as outlined on the Road Rage Activiy Sheet (attachment). You can assign these roles or allow students to choose roles. Students could keep their roles for the duration of the lesson, or rotate so each student assumes multiple roles. Provide a stopwatch and a randomly selected remote controlled car to each group. Discuss an overview of the steps students will complete in the activity:
1. Collect data by racing the car.
2. Graph your data and find the line of best fit to determine the speed of the car.

· Technology (including photos, video clips, Smart files, PowerPoint, calculator use, etc.)

Power point on Graphing Calculator tips. (Attachment)



· Questions throughout – more open than closed
1. Which scatter plot suggests a positive relationship?
2. How do you draw a line of best fit? Or what do you need to look for when you draw a line of best fit?
3. For which value of the correlation coefficient does a line become the best fitting curve?
4. When outliers are present which of which of the following is better as a line of best of fit?
a. Visual regression line   b. Median – Median Line   c. Least square regression Line.


· Evidence of learning (assessment) – how you’ll know they got it; formative and summative

Formative Assessment
Revisit the Anticipation Guide.
Question number # 9, 10 of student edition of Traveling on the Turnpike Learning Task Part 1.
Summative Assessment
Unit 6 Test
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“This function models the height, / (x),
in feet, of an object x seconds after
tossed into the air.

x)=—165 + 483 +64

Which statement describes the object
1.5 seconds after it is tossed into the ai

A The object i on the ground.
B The object is moving upward.

€ The object s at it highest point.
D The object is moving downward.




image7.png
Quadrilateral LMTP s an isosceles
trapezoid.
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Bianca uses an angle-measuring device
on a 3-foot tripod (o find the height, i, of
a weather balloon above ground level, as
shown in this diagram.
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‘Ground level

ot drawn to scale
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‘The balloon is at a 40° angle of elevation.
A radio signal from the balloon tells
Bianca that the distance between the

tripod and the balloon is 25,000 feet.

‘Which expression represents the heigh
i, of the balloon above ground level?

A 25.000-snd0°—3

B 25000-sn40°+3

25.000
Sind0°

3
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ANTICIPATION/REACTION GUIDE FOR
SCATTER PLOTS
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Directions:  Read the statements below and decide if you AGREE or DISAGREE
with each statement. Write your answer underneath the
“Anticipation” column. At the end of your lesson, write your answer
underneath the “Reaction” Column. Compare your answers? What
did vou learn?
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Anticipation

Statement Reaction
Scatter plofs can suggest 1

whether fwo sefs of data are

related.

Ascatter plot that resembles 2

aline that falls as you move fo
the right along the x-axis
suggests a posiive relationship.

Ascatter plot that resembles 3
aline that rises as you move fo

the right along the x-axis

suggests a negative relationship.
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‘This scatter plot suggests a
positive relationship:
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Relationships between data
do not prove that one variable
causes the other variable.
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Frequency

1 The curves in these graphs represent the
distribution of wat times for wo traffic
lights.

East Traffic Light West Traffic Light

Frequency

Wit Time
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‘Which statement best describes the range
and the standard deviation of the wait
times at cach traffic light?

A

The east traffc light has both a greater
range and a greater standard deviation.
The west traffic light has both a greater
range and a greater standard deviation.
The east traffc light has a greater range.
and the west traffic light has a greater
standard deviation.

‘The west traffic light has a greater range,
and the east trafic light has a greater
standard deviation.
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The function f(x) is graphed on this
coordinate grid.




image4.png




image5.png
‘What are the domain and the range of the
function £~ (x)?

A Both the domain and the range are the set
of all real numbers.

B Both the domain and the range are the set
o all positive real numbers.

€ The domain is the set of all real numbers
and the range is the set of all positive real
numbers.

D The domain is the set of all positive real
‘numbers and the range is the set of all real
numbers.




