Mathematics Enhanced Scope and Sequence – Grade Six


Measures of Central Tendency

Reporting category
Probability and Statistics

Overview
Students grab a handful of linking cubes from a bag of cubes. The number of cubes that each student grabs is recorded and then used to illustrate measures of central tendency and range. 
Related Standard of Learning
6.19


Objectives
· The student will find the mean for a set of data.

· The student will find the median for a set of data.

· The student will find the mode for a set of data.

· The student will find the range for a set of data.

· The student will describe the three measures of central tendency and a situation in which each would represent a set of data.

Prerequisite Understandings/Knowledge/Skills

· Students must be able to add, subtract, and divide.

Materials needed

· Linking cubes

· Sticky notes

· A copy of the “Grab a Handful Recording Sheet” for each student

Instructional activity

1. Introduce the activity by explaining to students that they will be investigating measures of central tendency. Ask students to brainstorm what they think these measures are. Have students suggest possible definitions based on learning about these terms in fifth grade. Tell students that they will be determining these measures today without using pencil or paper.

2. Have students grab as large a handful of cubes as possible from a bucket or bag. Tell students to connect all of the cubes and write the number of cubes in their “train” on a sticky note.

3. Explain to the students that they will use their sticky notes to construct a line plot on the chalkboard. Have students line up across the front of the room according to the number of cubes each student has. They should line up in front of each other when there is more than one student with the same number of cubes. This human line plot should be similar to the line plot made on the board with sticky notes. Have them face the board and place their sticky notes on the board directly in front of them.

4. Lead the group through a discussion of the measures of central tendency, using the vocabulary words. Before discussing the words mode, median and mean, students should be asked what they know. Assessing prior knowledge is key. They also should be encouraged to predict the median and the mean. The mode is easily illustrated on the human line plot and the line plot on the board. (Definitions listed below are from the Curriculum Framework.)

· The mean is the numerical average of the data set. It is found by adding the numbers in the data set together and dividing the sum by the number of data pieces in the set.

· The median is the middle value of a data set in ranked order. If there is an odd number of pieces of data, the median is the middle value in ranked order. If there is an even number of pieces of data, the median is the numerical average of the two middle values.

· The mode is the piece of data that occurs most frequently. If no value occurs more often than any other, there is no mode. If there is more than one value that occurs most often, all these most-frequently-occurring values are modes. When there are exactly two modes, the data set is bimodal. Examples:

· For 2, 3, 4, 5, 5, 6, 7, 8, 8, 8, 9, 11, the mode is 8.

· For 2, 3, 4, 5, 5, 5, 7, 8, 8, 8, 9, 11, the modes are 5 and 8 (bimodal).

· For 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 17, there is no mode.

· The range is the difference between the greatest and least values in a set of data. It shows the spread in a set of data.

5. Before discussion of the median begins, ask students to spread out in one line in order to form a representation of the data from the smallest handful to the largest handful. Ask students to move out from the line in pairs — one from each end at the same time. This models the concept of what “center” really is. The movement away from center makes this very clear to students: as the center is approached, one or two students will remain — the center. Discussion should follow regarding the median and what it represents.

6. Before illustrating the mean, students should discuss again what they are really trying to find. Encourage students to share ways they could find the mean, using the cubes. Then have students share linking cubes with each other until all students have a similar number of cubes. Have them share until further sharing is not helpful for reaching the same number of cubes for each student. More than likely two groups will exist.: some students will have trains of one number of cubes, and the other group will have trains of another number. At this time, have students discuss the mean, and also use the term average.

7. End the session by reviewing the measures of central tendency and stating again the actual answers for this collection of data. Students should be encouraged to discuss how changes in the data would affect the measures of central tendency. Questions such as What would happen if we added more students to our sample? What if the largest handful was 10 cubes larger than our current largest handful? and What if there were fewer students in our sample? should be addressed by students in a problem-solving approach.

Sample assessment

· Ask the students to complete the Recording Sheet.

· Have the students write about situations in which each measure of central tendency best represents the data.

Specific options for differentiating this lesson

Technology

· Have students use a calculator.

· Have students use a word processing program for the recording sheet and for describing their situations for each term.

· Have students use a text-to-speech program for reading the recording sheet.

· Ask students to count a given number of cubes (instead of a handful).

· Provide students with a number line to assist with counting.

Multisensory

· Have students use different-colored pens/pencils to calculate the mode, median, and mean.
Community Connections

· Invite a car dealer to visit the classroom to discuss how he/she uses each of the concepts introduced and how those concepts are applied to the sale of cars.
Small Group Learning

· Assign students to work in small groups to complete the recording sheet and situation descriptions.

· Assign students to work in small groups to create their own set of data for the class to compute the range, mean, mode, and median.

· Have students work in small groups to create a short presentation about the different concepts using a presentation software such as PowerPoint. 

Vocabulary

· Students need to know the following vocabulary: mean, range, median, mode, central tendency, data, center, situation, and representation.

· Add vocabulary to a class word wall.

· Have students include vocabulary in a math glossary.

· Have students review vocabulary by writing each word on an index card along with the definition and a picture of the concept. 

· Have students use the Vocabulary Linking Content Enhancement Routine to review the words.

· Have students complete a cloze activity to review the words (activity can be placed in a word processing program).

· Play “Vocabulary Bingo” or “Jeopardy” to review the words.

· Have students create a pictorial representation for each vocabulary word.

Student Organization of Content
· Have students create a list of steps for finding the range, the mode, the median, and the mean. Each set of steps may be written in a different color with the calculations written in the same colors.

· Have students create the list of steps in a graphic organizer software program.

Sample resources
www.nces.ed.gov/nceskids/Graphing/ – An interactive Web site for students that allows them to create several types of graphs.

www.aaamath.com/B/sta.htm – An interactive Web site for students with activities to practice finding mean, median, and mode.

http://illuminations.nctm.org/lessonplans/3-5/airplanes/ – In this lesson, students make paper airplanes and explore attributes related to increasing flight distances. Each student collects data from three flights of the airplane and finds the median distance. Students then collect, organize, display, and interpret the median distances for the class in a stem-and-leaf plot.

http://score.kings.k12.ca.us/lessons/mandm.html – A lesson plan that uses small individual bags of “M&M’s”® Candies to review students’ understanding of estimating, sorting, graphing, mean, median, mode, fractions, percentage, and averaging.

www.manatee.k12.fl.us/sites/elementary/palmasola/mathlabtutstat1.htm – A tutorial for students involving mean, median, and mode.

http://www.brainpop.com/math/probability/ – An interactive Web site for students using probability concepts.

http://illuminations.nctm.org/lessonplans/6-8/baseball/index.html – Having Fun with Baseball Statistics. These activities allow students to explore statistics surrounding baseball. They are exposed to connections between various mathematical concepts and see where this mathematics is used in areas with which they are familiar.

Navigating through Data Analysis and Probability in Grade 6 through Grade 8 – Available from NCTM. Contains additional lessons for data analysis activities.

Probability and Statistics Professional Development Module – Available from VDOE.

Statistics Professional Development Module – Available from VDOE.

Grab a Handful Recording Sheet
Name: 
 Date: 


Number of cubes I grabbed in one handful: ___________

Number of students participating in this activity: ___________

Total number of cubes grabbed by all of the students: ___________

Using the data, I discovered the following:


Range of the data: ________________


Mode(s) of the data: ___________________


How did you know? 



Median of the data: _________________


What is the meaning of median? 



Mean of the data: _________________


Why is the mean also called the average? 


Which measure of central tendency best represents the data and why? 


For each of the following measures of central tendency, describe a situation in which the measure would be the best representation for the data.

Mean: 

Median: 


Mode: 


Sample released test items
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