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Middle Grade Math


Learning Unit Planning Guide

(What decisions do I need to make as I develop a Learning Unit?)

Regular Scheduling____   Block Scheduling____

Grade Level 6, Subject Math

Concept Map of Learning Unit

Unit Concept/Topic

	Concepts to be learned: Statistics

Topics to be learned: Data Collection, Data Organization, Data Display, Scale. Data Interpretation and Prediction. Mean, Median, Mode, Range. 


Unit QCCs

	QCC #50 Standard: Collects and organizes data, and determines appropriate method and scale to display data.

QCC #51 Standard: Constructs tables, charts, pictographs and bar, circle, and simple line graphs to display data.

QCC #52 Standard: Finds median, mean, mode, and range of a given set of data.
QCC #53 Standard: Reads, interprets, and makes predictions based on data displays.



Clarifying Objectives

	1. Student will understand data collection, organization, and display.
2. Student will know terminology and methods relating to collecting, organizing, and interpreting data and graphs.
3. Student will be able to construct and interpret the data from tables, charts, and graphs. They will be able to make predictions based on reading and interpreting various data displays. They will be able collect and organize data and be able to find the median, mean, mode, and range of a given set of data.


Unit Essential Questions  

	What kind of statistics do we encounter in everyday news media: magazines, newspapers, TV, and internet?


Major Concepts/Topics/Skills

	Concepts
	Topics
	Skills

	Statistics
	mean, median, mode, range
	Find the mean, median, mode, and range for a given set of data.

	
	Data Collection, Data Organization, Data Display, and Scale
	Construct tables, charts, and graphs to display data.

	
	Data Interpretation and Prediction
	Predict and Interpret data from various charts graphs and tables


Culminating Activity


	Take actual data or make up sets of data that relate to various student interests (Sports scores, video game scores, test scores, etc). Construct tables, graphs, and charts from this data. Calculate mean, mode, median, and range for these data sets. Make predictions and interpretations from these constructed charts or from pre-existing charts of  data.

 


Launch Activity

(For entire unit)

How will you create interest?

How will you link knowledge?

	Bring in a copy of the local paper and show how many different types of statistics, graphs, and tables are used in various articles (sports, medical news articles, business, weather, political reporting, etc). Show that statistics are nearly unavoidable
 in our everyday lives. Relate the various articles that have statistics in them to various student interests especially if they follow or play a particular sport.




Acquisition Lesson Plan

Teaching of Base Knowledge and Skills/Acquisition Lesson

	Subject:

6th Grade Mathematics

	QCC/GPS #52: 

Standard: Finds median, mean, mode, and range of a given set of data.



	Clarified Objective:

Know: How to calculate median, mean, mode, and range of a given set of data. In order to do this the students must also know how to add, subtract, divide, and order numbers (Put numbers in order from least to greatest or greatest to least).

Understand: the difference between mean, mode, median, and range and the advantages/disadvantages of each when they are used to summarize/describe a particular set of data.

Be able to: calculate median, mean, mode, and range of a given set of data.



	Essential Question:  
If I were to base your overall grade on only the first four quiz grades you have received in this class, would you want me to use the mean, median, or mode? Also, what was the range of your first four quiz grades?



	Activating Strategy: Assess Prior Knowledge

3-2-1

List 3 places where you have heard the term “Average” used. Where did you hear or read it and what was it in reference to?

Pick 2 of the terms (mean, median, mode, or range) and guess a possible definition for them. What’s the first thing that comes into your mind when you hear one of these terms?

Which one of the terms (mean, median, mode, or range) are you LEAST familiar with? 



	Teaching Strategies:

(More than one strategy—include details and/or completed graphic organizers)

1. Directed Lecture with Transparencies – Graphic organizer in a matrix (see attached)

Teaching Strategies (Continued):

2. Working in collaborative pairs so that partners can double check each other and talk out the problems. Talking and working in pairs will help them learn and remember the exercise.

3. Use of a some kind of Mnemonic to prevent confusion between Mean, Median, and Mode

For example:

Think that the average is really “mean” because it takes the greatest work. You have to add up ALL the numbers in the set and then divide by number of members in that set.

If you list all 3 terms, in alphabetical order, the Median is the middle term. The definition of Median is that it is the middle number. Also, the median is the grass strip that divides a highway. It is in the middle.

The Mode=Most, the number that shows up the most.


	Summarizing

(Include sample answers)

Answer the essential question if these were your first four quiz scores: 55, 75, 90, 90 




Extending/Refining Lesson Plan

	Essential Question:

If your lowest quiz grade was a zero instead of 55, how did that change the mean, median, mode, and range? Which calculations were affected the most by this change?



	Cognitive Teaching Strategies:

Introduction of outliers and how they can affect (or not affect) the calculation of mean, median, mode, and range.  Use an Excel spreadsheet (displayed using an LCD projector) with cells that automatically calculate mean, median, mode, and range  for a set of data. Demonstrate the effect of outliers on the data. Allow students to manipulate the data and report the effects of these manipulations on a graphic organizer.

Cognitive Teaching Strategies (continued):

Use of questioning, and inductive reasoning to see what effects outliers can have on a set of data when calculating the mean, median, mode, and range. Use a graphic organizer that summarizes cause and effects of different outliers. Also demonstrate that the size of the data set can alter the impact of outliers. 

Sample Questions:

1. Which calculations (out of mean, median, mode, and range) does an outlier have the greatest effect on, especially when the data set is small (10 or less numbers)? 

2. Do the effects of a single outlier change when the data set becomes very large (100 or more numbers)?

3. Can you find ways to move the data points that keep the median the same but change the mean? 

4. Can you find ways to move the data points that keep the mean the same but change the median? 



	Summarizing:

Ticket out the door: Answer the new essential question.




Rubrics/Graphic Organizers/Assessment

(Use as much space as you need)

Rubric for the exercise

	100-90
	89-80 
	79-70 


	60-69

	Can correctly calculate all four terms (mean, mode, median,  and range) for a given set of data without error
	Can correctly calculate only 3 of the 4 terms without error.
	Can correctly calculate only 2 of the 4 terms without error.
	Can correctly calculate only 1 of the 4 terms without error.

	Graphic Organizer for Acquisition Lesson:

Matrix: See Attached example following transparencies summarizing mean, median, mode and range.



	Graphic Organizer for Extending/Refining Lesson: 

Matrix: Cause/Effects (See attached)



	Assessments: Situations taken from a sample lesson plan developed by Martha Johnson at Morrow Middle School in Clayton, GA

Situation A
There are three different basketball teams and each has played five games. You have each team's score from each of its games. 

 
Game 1
Game 2
Game 3
Game 4
Game 5
Jaguars

67

87

54

99

78

Wolves

85

90

44

80

46

Lions

32

101

65

88

55

1. Suppose you want to join one of the three basketball teams. You want to join the one that is doing the best so far. If you rank each team by their mean scores, which team would you join? 

2. Instead of using mean scores, you use the median score of each team to make your decision. Which team do you join?

3. Pretend you are the coach of the Lions and you were being interviewed about your team for the local newspaper. Would it be better for you to report your mean score or your median score?

Answers
Situation A:
Answer 1: Jaguars (The mean score is 77)

Answer 2: Wolves (The median score is 80)

Answer 3: The mean score (The mean score is 68.2 and the median score is 65)

Situation B
You and your friends are comparing the number of times you have been to the movies in the past year. The following table illustrates how many times each person went to the movie theatre in each month.

 

Jan.
Feb.
Mar.
Apr.

May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
John
1

3

2

5

2

3

1

4

2

3

2

1

Mary
1

2

1

1

1

3

3

2

2

4

1

2

Brian
1

3

2

2

1

4

5

3

2

2

1

3

Kelly
2

2

1

1

3

2

4

1

3

2

3

2

1. By comparing modes, which person went to the movies the least per month?

2. By comparing medians, which person went to the movies the most per month?

3. Rank the friends in order of most movies seen to least movies seen by comparing their means.

4. Which month, by comparing the means of movies seen in each month, is the most popular movie-watching month?

5. By comparing medians, which month is the least popular month?

6. What is the mean of the medians for each month (the arithmetic average of the medians of the number of movies seen in each month)?

Answers

Situation B:
Answer 1: Mary (Her mode is 1)

Answer 2: They all went the same amount (The medians are all 2)

Answer 3: 1. John and Brian (Their mean is 2.4167), 2. Kelly (Her mean is 2.167), 3. Mary (Her mean is 1.9167)

Answer 4: July (The mean for July is 3.25)

Answer 5: January (The median for January is 1)

Answer 6: 2.0833


Introduction Transparencies for Acquisition Lesson (from a sample lesson plan developed by Martha Johnson at Morrow Middle School in Clayton, GA):

Mean 

· The mean is also called the average.

· The mean of a set of data is the sum of the data divided by the number of pieces of data.

How to Find the Mean?

1.) Add all the numbers together.

2.) Divide them by how many numbers that are in your data set.

Example:

{1, 2, 3, 4, 5}

1 + 2 + 3 + 4 + 5 = 15

15 ÷ 5 = 3

Median
· The median is the middle number when the data are arranged in numerical order.

How to Find the Median?

1.) Put all your numbers of your data set in order (biggest to smallest or vice versa).

2.) Count how many numbers in the data set.

3.) If it’s an odd number then the number that is exactly in the middle is the median.
4.) If it’s an even number find the two middle numbers, add them together, and divide by two.
Example:

{1, 2, 3, 4, 5}

5 numbers are in the data set.

The middle number is 3. 

Mode

· The mode of a set of data is the numbers or items that appear most often.

How to Find the Mode?

1.) To make it easier put all your numbers in order.

2.) Identify the number which appears the most often.

3.) It is possible to have more than one mode.


Example:
{1, 2, 2, 3, 4, 5, 5, 5}

5 is the mode because it appears the most times.

Range

· Difference between the greatest number and the least number.

How to Find the Range

1.) You don't have to, but it helps to put all your numbers in order.

2.) Subtract the smallest number from the biggest number to find the answer.

Example:
{1, 2, 3, 4, 5}

 



Smallest number is 1





Largest number is 5





5 – 1 = 4
Graphic Organizer for Acquisition Lesson:

	
	How to Calculate/Examples
	Things to remember

	Mean

Median

Mode

Range


	
	


Graphic Organizer for Extending/Refining Lesson with an example already filled in.

	                    Cause
	Effect

	What happens if you pull some of the data values way off to one extreme or the other extreme? (Introduce an outlier)


	In a small data set, the mean and range are greatly affected, but the median and mode may not be affected at all.
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