EDUC501 OP13 G62 SM11 CTA Mathematics 
Latonda A. Dillworth-Hudgen:  Group 9-12
Lesson Plan 3 – Statistics – Day 1

TITLE:	Day 1 Statistics:  “Mean as a Balance Point”
CONTEXT OF LESSON/PRE-REQUISITE KNOWLEDGE: 
· Students should be able read and comprehend basic math vocabulary, take notes, and listen attentively during direct instruction (20-30 minutes).  Additionally, students should be able to work in small learning groups and remain on task with minimal redirection for up to 20 minutes.  
1. Student can gather and organize data in charts, graph, and line plots.
1. Students can calculate mean, range, and interpret data sets.  
1. Students understand and can develop and interpret information on a line plot (box and whiskers plot/boxplot).
1. Students understand the central tendency concepts of mean, median, and mode and their application in analyzing data.  
1. Students recognize the notation and variable use for mean (Greek letter mu and x bar) and x1 as an element of a data set. Students understand that x bar represents sample mean  and mu represents population mean. 

LEARNING OBJECTIVES and ASSESSMENT:
1. Student will understand that statistics includes gathering, displaying, analyzing, interpreting, and making predictions about a larger group of data from a sample data.  
1. Students will understand that mean is a measure of central tendency and the   center of the deviation or the “balance point”.
1. Students will understand and interpret statistical values and how they are related to and affected by elements of the data set.  
1. Students will understand how variability, the distance/deviation from the mean, is relative to the mean and is critical to interpreting the Mean Absolute Deviation, Variance, and Standard Deviation.
1. Students will understand the following vocabulary words and be able to calculate and interpret their values:   mean, mean absolute deviation, standard deviation, variance, z-score.  
RELATED 2009 VIRGINIA STANDARDS OF LEARNING:
1. SOL A.9:  The student, given a set of data, will interpret variation in real-world contexts and calculate and interpret mean absolute deviation, standard deviation, and z-score.

MATERIALS NEEDED:
· Graphic Calculator
· Computer with internet accessibility and data projector or document camera
· Blank Unit Organizer (double sided, with expanded unit map on back) [Attached file:  unitorganizer.pdf & unitorganizer1.pdf]
· Sample “Statistics Unit Organizer & Expanded Map”  [Attached file:  unitorganizerstatistics.pdf & unitorganizerexpandedmapstatistics.pdf] 
· Handout for each student:  “Mean as a Balance Point” [Attached file:  meanasbalance.pdf]
· For each group of four:  a pencil, ruler, and bag of 15 pennies.
· Handout for each student:  “Balance Point and Variability” [Attached file:  balancepoint.pdf, balancepoint2.pdf, & balancepointa.pdf]
· For each group of four:  chart paper with a number line drawn on it (9 – 23).  16 should be marked the center; 9 small (1.5” x2”) sticky notes; 2 large (3”x3”) sticky notes; & a cut out triangular sticky note to use a the balance point
PROCEDURE:
Warm-up/Engagement Activity:  (20 minutes): Write problems on board or use data projector to show.
· The Hudgen family traveled the following miles during a summer road trip.  Find the mean, median, mode(s) and range of the data.
· 403.4, 310.3, 239.8, 349, 425.1, 384.4.
· Answers:  mean:  352 miles; median:  366.7 miles; mode:  none; range:  185.3 miles
· Discuss which measure of central tendency describes this data best and why?
· The Culpeper Blue Devil’s leading quarterback (Josh) gained the following yards in each of the following football games.  Find the mean, median, mode(s) and range of the data.
· 160, 130, 95, 110, 110, 150, 130, 163, 163, 118, 101
· Answers:  mean:  126.7 yd., median:  124 yd.; mode:  110 yd. & 130 yd.; range:  68 yd.
· Discuss which measure of central tendency describes this data best and why?
This warm-up activity should serve as a review and an assessment of prior knowledge.  If many students struggle with these concepts (mean, median, mode, & range), spend additional time reviewing before proceeding with the lesson.  Additionally, student may need review of calculator steps for these concepts.  Write each step on the board, if necessary.   I would change the names in the problems to match my setting/student group.   


IMPLEMENTATION:   (40-60 minutes)
Introduction:
· Create with the students a “Statistics” Unit Organizer (front side only) – see attached sample [Attached file:  unitorganizer.pdf, unitorganizer1.pdf, unitorganizerstatistics.pdf & unitorganizerexpandedmapstatistics.pdf] 
· This note-taking and observation activity should take about 10-15 minutes. Your questions should help you identify what students know about statistics.  [Sample questions:  What are some key things that we need to know to analyze/interpret a distribution of a data set?  Central Tendency includes what ideas/concepts?]   Use student’s responses to guide the instruction and complete the unit organizer.  At this time, do not go into details about the concepts.  This activity is geared to provide initial exposure to the unit.  Do introduce new vocabulary words, set the standards, and identify the pacing of the unit.  Students with special needs may need a copy of a completed unit organizer with slotted blanks for key words.  Remind students that many of these words discussed may be new to them and more information will be given as the unit is completed. 

Activities:
· Activity 1:  “Mean as a Balance Point”: [Attached file:  meanasbalance.pdf]  (15-20 minutes)
· State the purpose of today’s activity and how it relates to statistics.  The activity will introduce students to mean as a measure of central tendency from the perspective of it being the center of the deviations.  Deviation in statistic is defined as “the difference between one of a set of values and some fixed value, usually the mean of the set” or “the distance between the center of the target and the point”. 
· Group students in groups of four.
· Distribute handout “Mean as a Balance Point” to each student (see attached).  
· Read the first two lines of the directions.  
· Distribute the material for the activity (pencil, 12” ruler, and pennies). 
· Allow students time to explore ways to get the ruler to balance with the pennies at the inch marks of 3, 4, and 11, and the pencil at the 6 inch mark.  Some groups may have problems getting it to balance due to the variance in the weights of the pennies (possibly due to the mint date and the material used).  If many groups have problems getting the ruler to balance, I would recommend that you use one model for the whole class.  
· Once you model and talk through the first part of the handout, including demonstrating that the ruler balances at 6 and the mean is also 6, allow the students to complete the remaining questions in their group.
· When most groups have completed the activity, compare and discuss the results.  Have students share their results (solutions) on board using a number line and sticky notes or using a document camera (Elmo). 
· Emphasize that the sum of all deviations was equal to 0 (for example:  balance point 6 with marker at 3, 4, 11 the deviations (value - mean)  were: -3 (3-6); -2 (4-6); 5 (11-6): -3 + -2 + 5 = 0),  and that the sum of the distances to the left of the mean is equal to the sum of the distances to the right of the mean (2 + 3) (L)  = 5 (R).   Verify that the mean is equal to the balance point in each circumstance.   
· An additional resource I might use to help students to visualize the concept is “The Mean is a Balance”, website:                  . http://www.jcu.edu/math/ISEP/Mean/Mean.html.  I would get students to come up to the computer and move the fulcrum to get the beam to balance (showing the “total deviation” is “0”), while another student prove that the mean is the balance point by finding the mean and making sure the deviation is equal to zero.  
· Activity 2: “Balance Point and Variability”  (20-30 minutes) [Attached file:  balancepoint.pdf, balancepoint2.pdf, & balancepointa.pdf]
· Group student in groups of four.
· Hand out the “Balance Point and Variability” worksheet to each student.  
· Read through the first problem and give students hints on how they will be using the material to complete the activity.  Tell students that they will use the information learned in Activity 1 to complete the first part of this activity.  Do not have them calculate MAD (Mean of Absolute Deviation), because this concept will not be introduced today.  
· Remind the students that similar to the objective in Activity 1- “Mean as a Balance Point”, they are to get the sides to balance at the mean of 16 (as indicated in the directions).  
· Remind students that the sum of all deviations (x - mean) is equal to zero (0).
· Also point out that the sum of the distances (absolute value) to the left of the mean is equal to the sum of the distances to the right of the mean.  
· Review with students how to find the sum of the distance (the sum of the distances left of the mean (16) plus the sum of the distances right of the mean (16)).   
· Distribute the material to each group:  Chart paper with a number line drawn on it (9 – 23): 16 should be marked the center; 9 small (1.5” x2”) sticky notes; 2 large (3”x3”) sticky notes for each group; & a cut out triangular sticky note to use as the balance point
· Have the students work through problems 1-5.   Suggest that they first create the solution on the large number line (on the chart paper) together and then transfer the solution to each of their worksheets.  Also encourage students to give each person an opportunity to participate by dividing the small sticky notes equally so that each student will contribute to the development of each solution.   They can rotate within the group, giving each person an opportunity to get the third sticky note.
· As the students are working, the teacher should circulate around the room to examine their solutions.  Students with special needs may need additional support and clarification to participate in their group.  Often after given encouragement and possibly a suggestion or hint, they can participate with little additional assistance.  
· Have students keep track of the sum of the distances to share when they explain their solution.  Do not have them calculate MAD (Mean of Absolute Deviation); this concept will not be introduced today.  
· Identify which problem each group will display on their large number line for the class display, based on the variability.  Pick a variety of solutions from low to high variability (distance/deviation from the mean) and ones that are symmetric and non-symmetric.  
· When most groups have finished the problems 1-5, have the students place one of their solutions back on the large number line (on their chart paper).  Write their problem number on one large sticky note.  On the second large sticky note, they will write the sum of the distances from the mean.  

I adapted and modified these activities from a lesson we used last year in our Full-Year Collaborative Algebra I class.  I do not have the original copy with the resource information but can provide a copy of the assignment if anyone is interested in seeing the original format.  I will use Activity 2 to introduce MAD (Mean of Absolute Deviation) in my next lesson.   Students will complete this worksheet (”Balance Point and Variability”) during that lesson.
WRAP-UP ACTIVITY/ASSESSMENT:  (10-15 minutes)
· One person from each group will present to the class their solution and their strategy.  They should quickly explain how they arrived at their solution. 
· Discuss with the class how you know that the variability (spread/clusters) of the data set is different but the mean is still 16. 
· Discuss how mean and balance point is related.     
· Through questioning and discussion, guide students to fill in their “Statistics Expanded Unit Map” [Attached file:  unitorganizerstatistics.pdf & unitorganizerexpandedmapstatistics.pdf]  under the “Central Tendency” circle to include: mean, mode, and median.  Under the “Variability” circle include:  range.  
 
MEETING THE NEEDS OF ALL STUDENTS THROUGH DIFFERENTIATION: 
1. It is important that students understand the vocabulary words being introduced.  Simplify and clarify their meaning frequently.  Use visual representations and models and write the expanded steps to finding the solutions, if needed.     
1. If short of time, not all of the five problems (on ”Balance Point and Variability” worksheet) must be completed.  Have groups attempt at least three of the problems.  
1. You advance students may want to find a solution for problems 6 & 7 and share their results the next day.  
1. Keep students organized and on-task by monitoring groups and providing feedback and suggestions through questioning.  Give a signal when most groups should be working on their next problem and how much time remains on the activity.  
1. If needed, suggest that students write the distance from mean on each sticky note to help them keep track of the sum of the distances on each side.  Be sure that they understand that this is not the data value, but the distance.
1. Not all students will approach the solution the same way.  Allow students opportunities to explain their different strategies.  This may be beneficial to other students.
WHAT COULD GO WRONG WITH THIS LESSON AND WHAT WILL YOU DO ABOUT IT? 
1. Most of this lesson involves working in a small group of four (4).  For a talkative or active group of students, this may require close monitoring and frequent redirection to remain on task.  I would consider forming teacher-made groupings of three (3) instead of four (4) to make sure that there is at least one strong student leader per group.   I would also consider extending this lesson into another day if additional review and practice is needed on calculating mean in the warm-up exercises.  
 
CONNECTION TO CTA:
1. In this lesson I have incorporated many of John Strebe’s approaches to engage students in cooperative learning activities.  As Professors Strebe, Mulligan, and Watson, all pointed out that incorporating movement and discovery activities into the classroom is imperative to developing active learners.  I would consider grading each of the group activities based on a mini-project rubric as suggested by Mr. Nussbaum.  A rubric would assist students to identify the expectations or standards for these activities.  Professor Watson provided ideas for data collection activities that have been included in this lesson.  I would suggest that teachers read the article “Means and MADs”, by Gary D. Kader, that she included on pages 1-3 in the resource packaged received at CTA.  Professor Watson often emphasized the importance of students studying real life problems and data that they generated themselves.  After her presentation I agree that students will inherently be more interested in statistical learning if they use information that they have generated.  As I developed this lesson plans I frequently referred to my “Mathematical Task Analysis Guide” , given by Professor Schultz, to making sure that my activities/tasks and questioning involved a good mixture of  lower-level and higher-level cognitive demands.
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