
Connecticut Curriculum Design Unit Planning Organizer
Grade 7 Mathematics
 Unit 6 - Inferences About Populations

Pacing: 3 weeks (plus 1 week for reteaching/enrichment)
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Domain and Standards Overview

	Statistics and Probability
· Use random sampling to draw inferences about a population.

· Draw informal comparative inferences about two populations.




	Priority and Supporting CCSS
	Explanations and Examples*

	7.SP.1. Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce representative samples and support valid inferences.

7.SP.2. Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or simulated samples) of the same size to gauge the variation in estimates or predictions. For example, estimate the mean word length in a book by randomly sampling words from the book; predict the winner of a school election based on randomly sampled survey data. Gauge how far off the estimate or prediction might be.

7.SP.4. Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two populations. 

For example, decide whether the words in a chapter of a seventh-grade science book are generally longer than the words in a chapter of a fourth-grade science book.


	7.SP.1.
• The school food service wants to increase the number of students who eat hot lunch in the cafeteria. The student council has been asked to conduct a survey of the student body to determine the students’ preferences for hot lunch. They have determined two ways to do the survey. The two methods are listed below. Identify the type of sampling used in each survey option. Which survey option should the student council use and why? 

1. Write all of the students’ names on cards and pull them out in a draw to determine who will complete the survey. 

2. Survey the first 20 students that enter the lunch room. 

7.SP.2.  Example: 

Below is the data collected from two random samples of 100 students regarding student’s school lunch preference. Make at least two inferences based on the results.
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7.SP.4. 
Measures of center include mean, median, and mode. The measures of variability include range, mean absolute deviation, and interquartile range. 

Example: 

• The two data sets below depict random samples of the housing prices sold in the King River and Toby Ranch areas of Arizona. Based on the prices below which measure of center will provide the most accurate estimation of housing prices in Arizona? Explain your reasoning. 

o King River area {1.2 million, 242000, 265500, 140000, 281000, 265000, 211000} 

o Toby Ranch homes {5million, 154000, 250000, 250000, 200000, 160000, 190000}



	7.SP.3. Informally assess the degree of visual overlap of two numerical data distributions with similar variability, measuring the difference between the centers by expressing it as a multiple of a measure of variability. 

For example, the mean height of players on the basketball team is 10 cm greater than the mean height of players on the soccer team, about twice the variability (mean absolute deviation) on either team; on

a dot plot, the separation between the two distributions of heights is noticeable.


	7.SP.3. Students can readily find data as described in the example on sports team or college websites. Other sources for data include American Fact Finder (Census Bureau), Fed Stats, Ecology Explorers, USGS, or CIA World Factbook. Researching data sets provides opportunities to connect mathematics to their interests and other academic subjects. Students can utilize statistic functions in graphing calculators or spreadsheets for calculations with larger data sets or to check their computations. Students calculate mean absolute deviations in preparation for later work with standard deviations. 

Example: 

Jason wanted to compare the mean height of the players on his favorite basketball and soccer teams. He thinks the mean height of the players on the basketball team will be greater but doesn’t know how much greater. He also wonders if the variability of heights of the athletes is related to the sport they play. He thinks that there will be a greater variability in the heights of soccer players as compared to basketball players. He used the rosters and player statistics from the team websites to generate the following lists. 

Basketball Team – Height of Players in inches for 2010-2011 Season 

75, 73, 76, 78, 79, 78, 79, 81, 80, 82, 81, 84, 82, 84, 80, 84 

Soccer Team – Height of Players in inches for 2010 

73, 73, 73, 72, 69, 76, 72, 73, 74, 70, 65, 71, 74, 76, 70, 72, 71, 74, 71, 74, 73, 67, 70, 72, 69, 78, 73, 76, 69 

To compare the data sets, Jason creates a two dot plots on the same scale. The shortest player is 65 inches and the tallest players are 84 inches. 
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In looking at the distribution of the data, Jason observes that there is some overlap between the two data sets. Some players on both teams have players between 73 and 78 inches tall. Jason decides to use the mean and mean absolute deviation to compare the data sets. Jason sets up a table for each data set to help him with the calculations. 

The mean height of the basketball players is 79.75 inches as compared to the mean height of the soccer players at 72.07 inches, a difference of 7.68 inches.     (Continued on next page)

	
	The mean absolute deviation (MAD) is calculated by taking the mean of the absolute deviations for each data point. The difference between each data point and the mean is recorded in the second column of the table. Jason used rounded values (80 inches for the mean height of basketball players and 72 inches for the mean height of soccer players) to find the differences. The absolute deviation, absolute value of the deviation, is recorded in the third column. The absolute deviations are summed and divided by the number of data points in the set. 

The mean absolute deviation is 2.14 inches for the basketball players and 2.53 for the soccer players. These values indicate moderate variation in both data sets. There is slightly more variability in the height of the soccer players. The difference between the heights of the teams is approximately 3 times the variability of the data sets (7.68 ÷ 2.53 = 3.04). 
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	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· statistics

· population

· representative

· sample

· representative/valid

· random

· measures of center

· measures of variability

· inferences

· informal comparative

· data

· variation

· data distribution

· variability

· center

· mean absolute deviation


	· UNDERSTAND/USE (statistics)

· EXAMINE (a sample of a population)

· GENERALIZE (information about a population)

· DETERMINE (if a sample is representative/valid)

· USE (measures of center and measures of variability for numerical data from random samples)

· DRAW (informal comparative inferences)

· USE (data from a random sample)

· DRAW (inferences about a population)

· GENERATE (multiple samples of the same size)

· GAUGE (the variation in estimates or predictions)
· EXPRESS/CALCULATE (the difference between the centers of two numerical data distributions as a multiple of a measure of variability – mean absolute deviation)

	2

2,3

4,5

3,4

4,5

4,5

3

3




	Essential Questions 



	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Tasks and Lessons from the  Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—

Temperatures http://map.mathshell.org/materials/tasks.php?taskid=384&subpage=apprentice

	LESSONS—

Counting Trees http://map.mathshell.org/materials/lessons.php?taskid=422&subpage=problem


	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

NOTE: Most of these tasks have a section for teacher reflection.

	Ducklings - Inferences about Populations.  Questions 1, 2 and 3 are straightforward.  Question 4 is richer requiring reasoning about mean and circumstances under which mean would change.


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	


6
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

