Manassas City Public Schools (Implementation 2011-12)

Sixth Grade Mathematics Scope and Sequence Instructional Guide #5 (2011-12)

Benchmark Assessment:  19 days of direct instruction plus 1 day of MAP (May 11, 2012)

UNIT 5 ~ Statistics and Probability ~ Circle Graphs, Comparing Graphs, and Dependent & Independent Events
	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Statistics:
Circle Graphs
6.14a
construct circle graphs

6.14b
draw conclusions and     
               make predictions, using 
               circle graphs

6.14c     compare and contrast
              graphs that present
              information from the same
              data set.

	Circle Graphs

(pg. 177-182)

	Lesson 2-3 ~

Circle Graphs


	· Calculator


· Spy Guys Lesson Interpreting Graphs
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html 

· Math 5 Live ~ Displaying Data
http://www.learnalberta.ca/content/me5l/html/
Math5.html?launch=true


	
	Common Core State Standards

CCSS 6.SP.1 ~ Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it

                           in the answers. 
                          For example, “How old am I?” is not a statistical question, but “How old are the students in my school?” is a statistical question 
                          because one anticipates variability in students’ ages.
Refer to:    SOL 6.14 CF ~ To collect data for any problem situation, an experiment can be designed, a survey can be conducted, or other data gathering

                          strategies can be used. The data can be organized, displayed, analyzed, and interpreted to answer the problem.
CCSS 6.SP.5a ~ Summarize numerical data sets in relation to their context by reporting the number of observations.
CCSS 6.SP.5b ~ Summarize numerical data sets in relation to their context  by describing the nature of the attribute under investigation,

                             including how it was measured and its units of measurement.
Refer to:    SOL 6.14 CF ~ Different types of graphs are used to display different types of data.

                                            – Bar graphs use categorical (discrete) data (e.g., months or eye color).

                                            – Line graphs use continuous data (e.g., temperature and time).

· Circle graphs show a relationship of the parts to a whole.
Also reference:   SOL 5.15 CF ~ a key is often included to explain how to read the plot
                           SOL 7.11b ~ compare and contrast histograms with other types of graphs presenting information from the same data set

Common Core State Standard that is not part of our current SOL but could be infused with this objective.
CCSS 6.SP.4 ~ Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
Also reference:   SOL 3.17b ~ construct a line plot, a picture graph, or a bar graph to represent the data
                            SOL 7.11a ~ given data for a practical situation, will construct and analyze histograms
                            SOL A.10 The student will compare and contrast multiple univariate data sets, using box-and-whisker plots.


	
	Vocabulary:

bar graph                               line graph                                        circle graph                        data                                   key                               
frequency table                     tally                                                 survey                                 frequency                            
horizontal axis                       vertical axis                                    scale                                   interval                             statistics



	
	Essential Knowledge and Skills:      Focus should be on deciding which type of graph is appropriate for a given situation and interpreting data.
· Collect, organize and display data in circle graphs by depicting information as fractional.
· Draw conclusions and make predictions about data presented in a circle graph.

· Compare and contrast data presented in a circle graph with the same data represented in other graphical forms.

Essential Questions:

· What type of data are best presented in a circle graph?

· How can a circle graph be used to analyze, display, and interpret data?

· Based on the data, how is the most appropriate graphic representation determined?
Instructional Notes/Hints:
· To collect data for any problem situation, an experiment can be designed, a survey can be conducted, or other data gathering strategy can be used. The data can be organized, displayed, analyzed, and interpreted to answer the problem.

· Different types of graphs are used to display different types of data..

                      Bar graphs use categorical (discrete) data, e.g., months or eye color.

                      Line graphs use continuous data, e.g., temperature and time.

Circle graphs show a relationship of the parts to a whole.


· All graphs include a title, and data categories should have labels.

· A scale should be chosen that is appropriate for the data.

· A key is essential to explain how to read the graph.

· A title is essential to explain what the graph represents.
· Circle graphs are best used for data showing a relationship of the parts to the whole. 
The tools needed to construct a circle graph are a compass and a protractor. To construct a circle graph find the fractional part of the whole. Multiply each fractional part by 360 (the number of degrees in a circle). Draw a circle using a compass. Using a protractor, make central angles (angles whose vertex is the center of the circle) based on the products of the fractional parts times 360.
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                 Have students compare data presented in a circle graph to the same data presented in a line graph and a bar graph.

Sample Strategies:

· Writing assignment: Students are presented with various graphs that display the same data. Have students write an essay about the data being displayed. Have them include which graph gives the best interpretation of the data.
· AIMS activities
***In 2011, the strategies should focus on Circle Graphs.*


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Statistics:
Measures of Center

6.15a          describe mean as a 
                   balance point


6.15b          decide which measure 
                   of center is appropriate 
                   for a given purpose

	Measures of Central Tendency

(pg. 189-194)
	Lesson 2-6 ~

Mean

Lesson 2-7 ~

Median, Mode and Range
	· Calculator


· Central Tendencies -
http://www.learnalberta.ca/Launch.aspx?content=
%2fcontent%2fmec%2fhtml%2findex.html

· Measures of Central Tendency
http://www.regentsprep.org/Regents/math/ALGEBRA
/AD2/indexAD2.htm 

· Learn Alberta Math Interactives ~
Exploring Measures of Central Tendency
http://tinyurl.com/LearnAlbertaCT 
Central tendencies are explored in this multimedia resource. A video illustrates how math is used by emergency response planners to save lives. Using an interactive component, students explore and predict changes as new emergency response times are added to a set of times with known means and medians. A print activity is included.

· Learn Alberta Math Interactives ~
Exploring Measures of Central Tendency II
http://tinyurl.com/LearnAlbertaXCT
This interactive resource allows students to explore and interpret the mean, median and mode of a created data set. The resource includes print activities, learning strategies, and an Aztec museum game.



	
	Common Core State Standards

CCSS 6.SP.2 ~ Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center,

                          spread, and overall shape.
CCSS 6.SP.3 ~ Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a

                           measure of variation describes how its values vary with a single number.
Also reference:  SOL 5.16 CF ~ describe the impact on measures of center when a single value of a data set is added, removed, or changed.
CCSS 6.SP.5c ~ Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute

                            deviation), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the 
                            context in which the data were gathered.
CCSS 6.SP.5d ~ Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the

                            data were gathered.
Also reference:    SOL A.9 ~ interpret variation in real-world contexts and calculate and interpret mean absolute deviation, standard deviation, and z-scores.

                             SOL A.10 ~ compare and contrast multiple univariate data sets, using box-and-whisker plots.


	
	Vocabulary:

measure of center                               mean                               median                                     mode                                average                   center
fair-share                                           balance point                   ordered numbers                      outlier                              range                       spread


	
	Essential Knowledge and Skills:

· Find the mean for a set of data.

· Describe the three measures of center and a situation in which each would best represent a set of data.
· Identify and draw a number line that demonstrates the concept of mean as balance point for a set of data.


Essential Questions:

· What does the phrase “measure of center” mean?

· What is meant by balance point?

· What is the mean, median, and mode and how is each mathematically computed?

Instructional Notes/Hints:

· Measures of center are types of averages for a data set. 
They represent numbers that best describe a data set. Mean, median, and mode are measures of central tendency that are useful for describing the average for different situations.

· Mean works well for sets of data with no very high or low numbers.

· Median is a good choice when data sets have a couple of points much higher or lower than most of the others.

· Mode is a good descriptor to use when the set of data has many identical values or when data are not conducive to computation of other measures of central tendency, as when working with data in a yes or no survey.
· The mean is the numerical average of the data set and is found by adding the numbers in the data set together and dividing the sum by the number of data pieces in the set.     (In grade 5 mathematics, mean is defined as fair-share.)
· Mean can be defined as the point on a number line where the data distribution is balanced. This means that the sum of the distances from the mean of all the points above the mean is equal to the sum of the distances of all the data points below the mean. This is the concept of mean as the balance point.

· Defining mean as balance point is a prerequisite for understanding standard deviation.
· The median is the middle point of a data set in ranked order. If there is an odd number of pieces of data, the median is the middle piece in ranked order. If there is an even number of pieces of data, the median is the numerical average of the two middle pieces.
· The mode is the piece of data that occurs most frequently. If no value occurs more often than any other does, then there is no mode. If there is more than one value that occurs most often, then all these highest values are modes of the set of data, e.g., two values that are equal and highest means we have bimodal data.

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

· Have students keep track of their grades on test, quizzes, and homework. Have them find the mean, median, mode, and range of the data. 
Have the students look for trends in their grades and write a paragraph analyzing the data.

· Pass around a bucket of color cubes and have each student pick one. Students, who have a particular color cube, are asked to link their cubes together. In order for the students to count the number of cubes of each color, place the columns of cubes on a desk. Next, the students organize the data in a table and determine the mean, median, mode, and range of the data.

· Have students find assorted data in an almanac (e.g., number of hurricanes in a ten year span, population for the last 3 centuries, etc.) and then determine the mean, median, mode, and range of the data.

· Students demonstrate understanding of measures of central tendency by writing a letter to a fictional classmate. In this letter the student lists his/her grades and find the mean or average for the six weeks. From his/her list of grades he/she also find the median and mode.

· Students collect the scores for their favorite team or player in ten games and find the average score, mode, and the median. Please note that the mode may not appear in a set of numbers.
***In 2011, we need to include strategies that deal with identify and draw a number line that demonstrates 
the concept of mean as balance point for a set of data.***

	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Probability:

Dependent & Independent Events
6.16a     compare and contrast   
       dependent and  
       independent events

6.16b    determine probabilities 
      for dependent and 
      independent events


	Fair or Not Fair

(pg. 196-199)
	Lesson 11-1 ~ Theoretical Probability

Lesson 11-2 ~ Outcomes

Lesson 11-5 ~ Probability of Independent Events

We will need to find resources to help with the new SOL 6.16

	· Calculator

· Probability – Explanation of the science of probability with an interactive computer simulation of random events. A link to the “Monty Hall Problem.”

         http://www.cut-the-knot.com/probability.html

· Spy Guys Probability
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html

· Math 5 Live ~ Probability
http://www.learnalberta.ca/content/
me5l/html/Math5.html


	
	Common Core State Standards


Mathematics SOL for grade 6 aligned with the CCSS at other grade levels

CCSS Statistics.1 ~ Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes,

                                 or as unions, intersections, or complements of other events (“or,” “and,” “not”).
CCSS Statistics.2 ~ Understand that two events A and B are independent if the probability of A and B occurring together is the product of 
                                  their probabilities, and use this characterization to determine if they are independent.
CCSS Statistics .3 ~ Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying 
                                   that the conditional probability of A given B is the same as the probability of A, and the conditional probability of B given 
                                   A is the same as the probability of B.


	
	Vocabulary:

Basic Counting Principle                  outcome                              probability                          likelihood                                        

event                                                 simple event                       certain event                        impossible event

independent event                            dependent event                  sample space


	
	Essential Knowledge and Skills:

· Determine whether two events are dependent or independent.

· Compare and contrast dependent and independent events.

· Determine the probability of two dependent events.

· Determine the probability of two independent events.

Essential Questions:

· How is probability defined mathematically?

· How can probability be used to predict the likelihood of a certain event happening?

· How can you determine if a situation involves dependent or independent events?                    

Instructional Notes/Hints:

· A sample space represents all possible outcomes of an experiment.

· The probability of an event occurring is the ratio of desired outcomes to the total number of possible outcomes (sample space).

· The probability of an event occurring can be represented as a ratio or the equivalent fraction, decimal, or percent.

· The probability of an event occurring is represented by a ratio between 0 and 1.

    -  A probability of 0 means the event will never occur.

    -  A probability of 1 means the event will always occur.

· A simple event is one event (e.g., pulling one sock out of a drawer and examining the probability of getting one color).
· Events are independent when the outcome of one has no effect on the outcome of the other. 
For example, rolling a number cube and flipping a coin are independent events.


· The probability of two independent events is found by using the following formula: 
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Ex: When rolling two number cubes simultaneously, what is the probability of rolling a 3 on one cube and a 4 on the other?
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· Events are dependent when the outcome of one event is influenced by the outcome of the other. For example, when drawing two marbles from a bag, not replacing the first after it is drawn affects the outcome of the second draw.


· The probability of two dependent events is found by using the following formula: 
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       Ex: You have a bag holding a blue ball, a red ball, and a yellow ball.  What is the probability of picking a blue ball out of the bag on the first 
              pick and then without replacing the blue ball in the bag, picking a red ball on the second pick?
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Sample Strategies:

· Suggested manipulatives: number cubes, coins

· Students work in pairs with two number cubes. Each pair brainstorm to list all the possible outcomes of rolling two number cubes. When the pair of students thinks they have completed their list they will get the teacher to check it. Afterwards, the students will give, in ratio for:

Favorable number of outcomes/total number of outcomes

P(two 3’s)

P(same number on both cubes)

P(one or two 6’s)

P(the sum of numbers showing is &)

· Have students play games where one player has an advantage (3 in a group: 1 person is “scissors” and receives 3 points when he/she wins; 
1 person is “paper” and receives 2 points; and 1 person is “rock” and receives 1 point). This will lead into a discussion of odds and probability.

· Assemble the following materials based on the number of pairs of students in your class (classes) first and then follow directions for activity.
      Prepare bags for each pair of students by using a variety of color tiles. Each bag should contain only two colors and be different from the    
          others both in total number of tiles and in quantity of colors one and two.
      Prepare an answer key by numbering each bag and recording the contents of each bag.
      Prepare an answer sheet for each pair of students something like this.
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                      Divide students into pairs. Have each pair complete the table for their bag number.

                      Students should exchange bags until they have completed all bags.

                      Discuss results.

· Have students create experiments that illustrate dependent and independent events. Present their ideas and have class determine which is the dependent and which is the independent event.

***In 2011, we will need to add in strategies that deal with independent and dependent events.***

	2 days
	Review (also review Units 1-4)


	1 day
	Benchmark Assessment #5: 
UNIT 5 ~ Statistics and Probability ~ Circle Graphs, Comparing Graphs ~
Dependent & Independent Events
May 11, 2012



	1 day
	Benchmark Review




	9 days
	Prep for SOL Math Achievement Test 


	2 days
	SOL Reading and US History Achievement


	4 days
	Possible extra days for review between testing depending on schedule


	1 day
	SOL Math Achievement


	5 days
	Acceleration


	2 days
	Early Dismissal



= 180 total days to the School Year[image: image5.jpg]
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