Box and Whiskers Plot

Lesson Plan for Math Grade 8

Teacher: 
Mr. Barker

School: 
PHG

Date: 

12/3/2013
Standard:

[ AIMS.GAP.G8.2M.C1.PO1] I can create and analyze data in a variety of graphs. 

Estimated Duration: 70 minutes 

Lesson objective(s):

Students will be introduced to the concept of box and whisker plots. A step-by-step process for creating a box and whisker plot will be provided for the student. The goal of the lesson is that students understand the components of a box and whisker plot and be able to analyze or compare sets of data using box and whisker plots.
Instructional strategies:

The basketball video will be shown in order to connect the subject material to students prior knowledge.  Students will use strips of centimeter graph paper to put numbers in order. They then fold the paper to find the minimum, maximum, median, 1st quartile, and 3rd quartile of the data set. They will then use these values to construct a box and whiskers plot for the data set.  At the end of class students will create box plots from data collected on a survey.
Long-term and Short-Term Plans:
Students need to know this material for the district benchmark test in December and for AIMs testing in April.  I will give them post assessment the following day.

Interdisciplinary Connections:
Through the initiual video, the teacher has incorporated real-world data as they develop expertise in using statistical procedures. Box-and-whisker plots are useful when displaying and analyzing data from a variety of contexts. I will explain to student that data sets may be collected from other areas of study, including but not limited to, science, social studies, business, technology, the arts and most areas of career-technical studies.

Pre-Assessment:

On the day previous to the lesson each student will work independently on the Pre-Assessment for several minutes, and then work through each item as a class using an overhead projector.
Bellwork:

We always begin class with 4 to 5 review problems provided by TESD school district.

Key Vocabulary:

· box-and-whisker plots 

· first quartile 

· maximum 

· mean 

· median 

· minimum 

· outliers 

· range

· third quartile 

I will introduce the vocabulary before watching the video.  I will ask students where they have heard these words before.  Or what the words make them think of.

Introduction Video:
I will pause the video occasionally to check for understanding and discuss vocabulary. 


http://www.youtube.com/watch?v=UE_NSjgMOBQ
Activity:
The purpose of using the strips is to help the students understand what is happening to the data set as they are constructing the box and whiskers plot. They will be actually folding the strip into fourths which is the same thing that happens to the data set (it is divided into four parts). Students should begin with a graph paper strip and follow the instructions on Handout 1. Put the numbers in order. Write one number in each square on the strip moving from left to right, least to greatest. When all numbers have been written in a square tear off any extra squares.

To find the median of the data set fold the strip in half. If the data set has an even amount of numbers (as in the first example) the fold will fall between two squares. If there is an odd amount of numbers the fold will fall on a number. To find the 1st and 3rd quartiles students will fold the ends of the paper strip to the center. In the first example the ends will be folded to the middle since it is between to numbers. If there is an odd number in the data set and the original fold falls on a number, the ends will be folded to the square that contains that number. You are folding the ends to the middle of the data whether if falls between to numbers or on a number. The students have now “folded” the data into four parts. The Handout 1 explains how they should draw vertical bars to mark the 1st quartile (first fold), median (middle fold), and 3rd quartile (third fold) and dots to mark the minimum and maximum numbers (ends of the strip). Teacher will monitor to insure they understand the instructions.

After the class has constructed the box and whiskers plot from the paper strip they should move to Handout 2 and Handout 3 which will help them formalize the vocabulary and process for constructing a box and whiskers plot. Teacher will provide guidance as needed as students fill in the correct values in the spaces below the box and whiskers model.  Emphasis will be given to the vocabulary which will likely be new to the students.
Formative Assessment  and Subgroup Identification
Observation is an effective method used by teachers. In this case, the observation is done as students are asked to complete a specific set of exercises designed to determine their understanding of box plot creation.  The teacher will also ask a variety of questions that will help determine student understanding and skill. For example: 

· How did you find that answer? 

· Why do you think that? 

· Are there other ways to get that answer? 

· Does anyone have a different answer?

I will carry a clip board and make note of students who are struggling and who achieve competence as I survey the room.  I have a few gifted students who may finish quickly and will be given other material in place of the planned activity such as plotting the class survey data.
Differentiation strategies to meet diverse learner needs

For students who finish quickly (high subgroup), I may ask them to consider outliers and how they effect the data and how the box-and-whisker plot would change without including the outliers. I may also have students complete additional worksheets on variability to increase their understanding of the purpose of box plots.
· Have students interpret more complex box-and-whisker plots. 

· Have students predict what effect additional data has when added to the set of data already represented by a box-and-whisker plot. Then create a new box-and-whisker plot that includes the new data and verify the prediction based on the new graphical representation.

The lesson provides kinesthetic/tactile experience as the students fold the paper strips into fourths. The lesson progresses as they use the paper strip to create a numerical model. The complexity of the lesson can be varied by offering data sets that are more or less complicated.  Instruction is differentiated according to learner needs and may include the following.  For the low sub-group, I may use the following strategies:
· Have students use a smaller set of numbers or provide a set of numbers that are easier to put into a box-and-whisker plot. 

· Allow students to verbally explain each of the components of a box-and-whisker plot. 

If students are severely struggling, I have a power point presentation set up for direct instruction.

Ticket out the door:

Part 3 of the activity is the student’s ticket out the door.
Home Connections & Group Work:
At the end of class students may create a box-and-whisker plot to represent data collected on the class through a survey instrument—time permitting.   The survey data will be collected prior to the class and contains six questions about how many hours each student sleep or how much change they have in their pockets.  Students may work in groups to complete the boxplots.
Closure:

Teacher will ask for the class’s attention and ask the following questions:

1. What do you need to construct a box and whisker plot?

2. What is a quartile?  How do you calculate the upper and lower quartile?
Students will be given think time and an opportunity to discuss with a partner before answering.

Homeowork:

When students are finished with the activity, have turned in their ‘ticket-out-the-door, completed the group activity they will complete the homework worksheet.  If they finish the homework, they may read or work on something from another class.
Note:  Remember to bring student work, pre-assessments, statistics on pre-assessments, post assessment, all work, slides, etc…  to the pre-conference.  Differentiation is so important and identifying subgroups—I need to be more specific.  And I need more peer to peer interaction—added the group work component.  I need to print everthing out, get envelopes and cut up the survey answer.  And cut up the 26 square strips for the activity.  

I need to grade the algebra tests, enter in homework grades from the assignment sheets that were collected, and enter in the last bellwork test grades.  I also need to clean off the desks.
Vocabulary.  Should I list vocabulary words.  Should I ask what quartile makes them think of at the beginning of the lesson?

I need to remember to give out the survey and pre assessment on Monday. I have to plan all my other lessons for the week and the next up until benchmarks.

I need to go through all the REIL paperwork to make sure I have everything covered.  Should I move kids around the room if they are differentiated by subgroups?  YES!!!!

I need to look at lucy’s paper work too and my first REIL observation (especially the sticky notes I made from the meetings with Brandy) to make sure I go it covered.  I may need to talk about the gifted kids more and bring in their names.  And the names of the kids who have struggled recently.  I may need to have all their benchmark and AIMs data too – be sure to bring in the class profile (make sure it is updated).  Alex Chinchilla’s data needs to be added.  I need to use Galileo more. 
Use the extra box plots lesson and activities for the week after benchmarks in December.
