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Subject:  Math

Domain:  Data Analysis
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Lesson #1

Question:  
How do you use probability to predict outcomes of events?

Materials: 
Dice, coin
Introduction:
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Problem:    A spinner has 4 equal sectors colored yellow, blue, green and red. What is the probability of landing on blue after spinning the spinner? 

Solution:    The probability of landing on blue is one fourth.  

This problem asked us to find some probabilities involving a spinner. Let's look at some definitions and examples from the problem above.

	Definition
	Example

	An experiment is a situation involving chance or probability that leads to results called outcomes.
	In the problem above, the experiment is spinning the spinner.

	An outcome is the result of a single trial of an experiment.
	The possible outcomes are landing on yellow, blue, green or red.

	An event is one or more outcomes of an experiment.
	One event of this experiment is landing on blue.

	Probability is the measure of how likely an event is.
	The probability of landing on blue is 
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Probability is expressed as a ratio using this formula: 
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List the possible outcomes when rolling a die. ____________

Q:  What is the probability of rolling a 4?   

A:  1/6 because rolling a 4 is one of the six possible outcomes.

Q:  What is the probability of rolling an even number?

A:  3/6 or ½ because three out of the six outcomes are even numbers (2, 4, 6).

Determine the number of possible outcomes when tossing a coin. ______________

Q:  What is the probability of flipping heads?

A:  ½ because heads is one of two possible outcomes.

Q:  Does flipping tails on a first toss help predict the outcome of a second toss?

A:  No. Every time you flip a coin there’s a ½ probability of heads and ½ of tails.

Evaluation:

1.
On the spinner above, what is the probability of landing on blue after spinning the spinner?

2.
Which of the following is an experiment?

a. tossing a coin    

b. rolling a die   

c. randomly choosing a day of the week     

d. all of the above

3.
What is the probability of choosing a vowel from the alphabet?

4.
A glass jar contains 6 red, 5 green, 8 blue and 3 yellow marbles. If a single marble is chosen at random from the jar, what is the probability of choosing a red marble?

5.
In the jar described above, what is the probability of choosing a blue or green marble?

6. 
When rolling a die, what is the probability of rolling a number less than 5?

7.
If a coin is tossed five times and on the first four tosses it comes up tails, what is the probability of getting heads on the fifth toss?

8.
There are five pencils in a box; some are red and some are blue. The probability of randomly reaching into the box and selecting a red pencil is 
[image: image3.wmf].  How many blue pencils are in the box?

Answers:

1.
¼

2.
D

3.
5/26

4.
6/22 or 3/11

5.
13/22

6.
4/6 or 2/3  
7.
½

8.
2

Lesson #2

Question: 
 How do you determine probability of certain and impossible events?
Problem:    
A spinner has 4 equal sectors colored yellow, blue, green, and red. What is the probability of landing on purple after spinning the spinner?   
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Solution: It is impossible to land on purple since the spinner does not contain this color.  

 P(purple)   =   0/4   =   0 

Experiment 2:    A teacher chooses a student at random from a class of 30 girls. What is the probability that the student chosen is a girl?    

Probability:   Since all the students in the class are girls, the teacher is certain to choose a girl.  

 


P(girl)   =   30/30   =   1  

In the first experiment, it was not possible to land on purple. This is an example of an impossible event. In the second experiment, choosing a girl was certain to occur. This is an example of a certain event. Impossible events have a probability of 0 and certain events have a probability of 1. All other probabilities fall between 0 and 1.
Evaluation

1.  A single card is chosen at random from a standard deck of 52 playing cards. What is the probability that the card chosen is a joker card?     

2.  A single 6-sided die is rolled. What is the probability of rolling a number less than 7?

3.  A total of five cards are chosen at random from a standard deck of 52 playing cards. What is the probability of choosing 5 aces?      

4.  A glass jar contains 5 red, 3 blue and 2 green jellybeans. If a jellybean is chosen at random from the jar, then which of the following is an impossible event? 

      A.  Choosing a red jellybean.


B.  Choosing a blue jellybean.

      C.  Choosing a yellow jellybean.


D.  None of the above.

5.   A glass jar contains 15 red marbles. If a single marble is chosen at random from the jar, what is the probability that it is red?      

Answers

1.   0.  It is impossible to choose a joker card since a standard deck of cards does not contain any jokers. 

2.   1.  Rolling a number less than 7 is a certain event since a single die has 6 sides, numbered 1 through 6.  

3.   0  It is impossible to choose 5 aces since a standard deck of cards has only 4 of a kind. 

4.
C.  Choosing a yellow jellybean is impossible.

5.
Choosing a red marble is certain to occur since all 15 marbles in the jar are red. 

Lesson #3

Question: 
 How do you use tree diagrams to determine probability of compound events?

When attempting to the possible outcomes from an experiment, it is often helpful to draw a diagram that illustrates how to arrive at the answer. One such diagram is a tree diagram.

In addition to helping determine the number of outcomes, the tree diagram can be used to determine the probability of individual outcomes within the sample space. 

The probability of any outcome in the sample space is the product (multiply) of all possibilities along the path that represents that outcome on the tree diagram. 

Show the outcomes for tossing one penny and rolling one die. 
(H = heads, T = tails)
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By following the different paths in the tree diagram, we can arrive at the twelve outcomes. 

Outcomes:  H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6 

The probability of each of these outcomes is 1/2 • 1/6 = 1/12

A family has three children.  How many outcomes are there that indicates the sex of the children?  Assume that the probability of male (M) and the probability of female (F) are each 1/2.
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There are 8 outcomes. The probability of each outcome is ½ x ½ x ½ = 1/8

1.
You are at a carnival. One of the carnival games asks you to pick a door and then pick a curtain behind the door. There are 3 doors and 4 curtains behind each door.  How many choices are possible for the player? Use the tree diagram to answer the question.
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2.
A spinner has 4 equally likely regions numbered 1 to 4. The arrow is spun twice. What is the probability that the spinner will land on a 1 on the first spin and on a red region on the second spin? Draw a tree diagram to represent your answer.
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3.
There are two identical bottles. One bottle contains 2 green balls and 1 red ball. The other contains 2 red balls. A bottle is selected at random and a single ball is drawn. What is the probability that the ball is red?
Answers

1.
There are 12 possible choices.

2. 
There is an 1/8 probability of spinning a 1 and then landing in a red region.

3.
The probability of the ball being red is 2/3.

Lesson #4

Question: 
 How are odds different from probability?
Odds. You might have heard this word over and over again without really knowing what it meant. Odds are a cousin of probability. Probability is the chance that a given event will take place. When the weatherman says there is a 25 percent chance of rain today, he is saying the probability that it will rain today is 25 percent. What that means is that if today happened 100 times, 25 of those times it would rain, and 75 times it wouldn’t.

Odds compare the number of times an event will happen to the number of times it won’t. In our weatherman example, the odds for rain falling today would be 25 to 75 — that is, for every 75 times that it would rain, it wouldn’t rain 25 times. We write these odds, 25 to 75. It is equivalent to express these odds as 1-3, because we can see that for every time it rains, it doesn’t rain three times (75 divided by 25 equals 3).
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Let’s look at the probabilities and the odds for some different events.
	Event
	Probability
	Odds

	Coin flip, heads
	½
	1 to 1

	Picking the A[image: image5.png]


 out of a deck
	1/52
	1 to 51

	Rolling a 2 on a die
	1/6
	1 to 5


Evaluation

1.
Find the odds of randomly choosing a vowel from the letters of the alphabet.

2.
Find the odds of rolling an even number on a die.

3.
Find the odds of rolling an 8 on a die.

4.
If the odds of rain are 1 to 1, what is the probability that it will rain?

5.
Find the odds of choosing a queen from a deck of cards.

Answers

1. 1 to 25




2. 1 to 2   (3 to 6)




3. 0 to 6

4. ½



5. 1 to 12  (4 to 48)

Lesson #5

Question: 
How well do you understand probability and odds?

Try these problems.

1.  A spinner has 7 equal sectors numbered 1 to 7. If you spin the spinner, then which of the following is a certain event? 

  
A.
Landing on a number less than 7


B.  Landing on a number less than 8


C.
Landing on a number greater than 1

D.  None of the above.

2.  What is the probability of choosing 14 hearts from a standard deck of 52 playing cards? 

3. – 7.  
The table of information was recently collected at the Jamestown School dining hall.  Use this information to calculate the probabilities indicated for someone picked at random from the school's student population.

	Class
	Males
	Females

	9th grade
	91
	101

	10th grade
	95
	105

	11th grade
	103
	98

	12th grade
	97
	101


3.
P(male)

4.
P (10th grader)

5.
P (9th grade male)

6.
P (junior or senior)

7.
P (11th grade female)

8. 
Find the probability of choosing a day that begins with ‘S’ from the days of the week.

9.
There are 3 trails leading to Camp A from your starting position. There are 3 trails from Camp A to Camp B. How many different routes are there from the starting position to Camp B? Use a tree diagram to solve the problem.

Answers

1.  B

2.  0

3.  386/791

4.  200/791

5.  91/791

6.  399/791
7.  98/791
8.  2/7


9.  9

Lesson #6

Question: 
What are Venn diagrams used for?

A Venn diagram is a drawing, in which circular areas represent groups of items sharing common properties. The drawing consists of two or more circles, each representing a specific group. This process of visualizing logical relationships was devised by John Venn (1834-1923).
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Each Venn diagram begins with a rectangle representing the universal set. Then each set in the problem is represented by a circle. Any values that belong to more than one set will be placed in the sections where the circles overlap.

The Venn diagram at the right shows two sets A and B. Values that belong to both set A and set B are located in the center region labeled A ^ B where the circles overlap.
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The notation A v B represents the entire region covered by both sets A and B. If we cut out sets A and B, the remaining region in U would be labeled ~(A v B).

*The most interesting features of Venn diagrams are the areas or sections where the circles overlap one another -- implying that a sharing is occurring. This ability to represent a "sharing of conditions" makes Venn diagrams useful tools for solving complicated problems.  Consider the following example:
Twenty-four dogs are in a kennel.  Twelve of the dogs are black, six of the dogs have short tails, and fifteen of the dogs have long hair.  There is only one dog that is black with a short tail and long hair.  Two of the dogs are black with short tails and do not have long hair.  Two of the dogs have short tails and long hair but are not black.  If all of the dogs in the kennel have at least one of the mentioned characteristics, how many dogs are black with long hair but do not have short tails?

· [image: image19.png]


Notice that the number of dogs in each of the three categories is labeled OUTSIDE of the circle in a colored box. This number is a reminder of the total of the numbers which may appear anywhere inside that particular circle.
· After you have labeled all of the conditions listed in the problem, use this OUTSIDE box number to help you determine how many dogs are to be labeled in the empty sections of each circle.
· Once you have EVERY section in the diagram labeled with a number or an expression, you are ready to solve the problem.
· Add together EVERY section in the diagram and set it equal to the total number of dogs in the kennel (24). Do NOT use the OUTSIDE box numbers.
· 9 - x + 2 + 1 + 1 + 2 + x + 12 - x = 24

27 - x = 24
x = 3
· There are 3 dogs which are black with long hair but do not have a short tail.
Evaluation


Mr. Magoo, the Director of Human Resources at Ace Chemical Industries, constructed a diagram to illustrate the skills of applicants for positions in the office of his company.
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1.
How many applicants possess word processing, basic accounting, and marketing skills?

2.
How many applicants possess only marketing skills?

3.
How many possess only word processing and marketing skills?

4.
How many total applicants possess basic accounting skills?

5.
How many applicants possess 2 or 3 skills?

Answers

1.
5

2.
35

3.
10

4.
55

5.
40
Lesson #7

Question:  
How do you determine central tendency? 

The term "measures of central tendency" is a fancy name for mean, median and mode. 

	Mean:
	Average. The sum of a set of data divided by the number of data. Do not round your answer unless directed to do so.

	Median:
	The middle value or the mean of the middle two values, when the data is arranged in numerical order.

	Mode:
	The value (number) that appears the most. It is possible to have more than one mode, and it is possible to have no mode. If there is no mode-write "no mode", do not write zero (0).

	Range:
	The difference between the greatest and least pieces of data.


Examples

A.
Find the mean, median, mode, and range for the following data:
 5, 15, 10, 15, 5, 10, 10, 20, 25, 15

Mean
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Median  5, 5, 10, 10, 10, 15, 15, 15, 20, 25


Listing the data out in order is the easiest way to find the median. The numbers 10 and 15 both fall in the middle. Average these two numbers to get the median.      10 + 15 = 12.5


Mode
Two numbers appear the most often: 10 and 15. There are three 10's and three 15's. In this example, there are two answers for the mode.

Range
  25-15 = 10

B. On his first 5 biology tests, Bob received the following scores:  72, 86, 92, 63, and 77. What test score must Bob earn on his sixth test so that his average (mean score) for all six tests will be 80? Show how you arrived at your answer. 
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x = 90

Evaluation
1.
The scores on Mrs. Jackson's physics test were 87, 92, 50, 65, 88, 87, 91, 60, 65, 75, 70, 82, 85, 89, 80, 80, 75, 77, 92, and 80. What is the range of the scores?


A.
42


B.
50


C.
78


D.
80

Medium
2.
The Country Coffee Shop has seven employees. Their salaries are $11,000, $12,000, $12,000, $14,000, $16,000, $17,000, and $17,500. What is the average salary of a coffee shop employee?


A.
  $6,500


B.
$12,000


C.
$14,000


D.
$14,214

High
3.
Helen spent a total of $100 for five shirts. Later she bought another shirt. She spent an average of $18.78 per shirt for the six shirts. What did Helen pay for the sixth shirt?


A.
$12.68


B.
$16.67


C.
$20.00


D.
$38.78

Medium
4.
The youngest person in an audience of 600 people is thirteen years old. The range of ages is forty-five years. Which is the age of the oldest member of the audience?


A.
32 years


B.
45 years


C.
46 years


D.
58 years

Answers

1.
A

2.
D

3.
A

4.
D

Lesson #8

Question: 
What are various ways to organize data?

There are several ways to collect and organize data. Here is a description of four methods.
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 Circle graph- A graph representing parts of a whole as sectors (pie pieces) of a circle.

The picture on the left could be a circle graph representing the spending of an average middle class family.  For example, the pieces could represent the amount of money spent on groceries, vacations, and pet food. 

Line graph - A graph of ordered pairs, (x,y), where the points are connected by a line segment.
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 Frequency histogram- A bar graph of a set of data
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	Math Scores
	Frequency
	Cumulative

	75 -79
	4
	4

	80 -84
	6
	10

	85 -89
	3
	13

	90 - 95
	2
	15


Cumulative frequency histogram- This is a connected bar graph that shows 

the data after it has been added from the smallest interval to the largest interval.

Lesson #9

Question:  
How can you answer questions with data from charts and graphs?

1.  
Which kind of graph is best used to show a percent or share of the total?


A. 
bar graph

    
B. 
circle graph


C. 
line graph


D. 
pictograph

2.
Larami is making a pictograph for the high school newspaper to show the number of students in each grade who are in favor of open lunch.  She summarized her data:
	Grade
	Number of students in favor of open lunch

	Seniors
	125

	Juniors
	150

	Sophomores
	 75

	Freshmen
	 50
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If making a pictograph of the data, how many students could be best represented by this symbol?


A.
1


B.
25


C.
50


D.
100
3.
The results of a poll asking, "Who is your favorite late-night talk-show host?" are shown.

Keenan Ivory Wayans
20%

David Letterman
23%

Jay Leno
32%

undecided
25%


Which type of graph should be used to show the results of the poll?


A. 
bar graph

B. 
circle graph


C. 
line graph

D. 
pictograph
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4.


The distribution of grades in Mr. Paul's history class is shown on the graph above. How many more C students than A students are in his class?

A.
0

B.
2



C.
4

D.
8

5.
The distribution of grades in Mr. Paul's history class is illustrated by the graph. What is the ratio of A students to C students in his class?


A.
1:4


B.
2:1


C.
1:2


D.
4:1

Answers:

1.
B

2.
B

3.
B

4.
C

5.
C

Lesson #10

Question: 
 How well do you know the GHSGT data analysis material?

Match the word, from the list below, with the correct definition.

1.  This is a graphical means of quantitative comparison using rectangles with their lengths proportional to the measure of the data or things compared. 

Example: This might best show the comparison of plant growth for different fertilizers or the grade distribution of a class. 

2.  This is the most common number in a set. 

Example: For {1,3,3,3,4,6,8,11,13,14} this is 3 because it appears 3 times more often than the other numbers.

3.  This is a graph that uses pictures to show and compare information. Each symbol represents a given amount.

4.  This is the number of selected outcomes divided by the total number of possible outcomes. It is a number between 0 and 1, including 0 and 1.

5.  This is the difference between the maximum and the minimum value in a data set.

Example: In the set {3, 4, 7, 11, 13}, this is 13-3 = 10

6.  This is a systematic arrangement of data usually in rows and columns.

Example: How you would record information gathered from an experiment.

7.  This is the sum of all the results included in the sample divided by the number of observations. It is the same as the average. 

Example: In {2,4,6,8,10) this is equal to (2+4+6+8+10)/5 = 6

8.  The different possible results from a probability model.

Example: It is 12 if you have an experiment where you flip a coin and then roll a six-sided die.

9.   This is the ratio of the number of ways the event can occur to the number of ways the event cannot occur.

10.  This is an event with a probability of 0.
Vocabulary Word Choices

odds  


mode


range


outcomes

bar graph

pictograph

impossible

mean

table


probability

11.
From a deck of cards (52 cards, no jokers) Henry pulled a card from the deck and got an 8. What was the probability of that event? 

A. 1/13



B. 8/52



C. 1/52



D. 1

12.
You have been collecting data to determine the average monthly temperature for a particular year. You have 30 samples recorded in degrees Celsius each month. You want to show temperature trends over the entire year. What would be the best way to represent your data to illustrate the average temperature for each month?

A. in a descriptive paragraph



B. in a data table

C. on a calendar




D. on a bar graph

13. 
During which month is bacteria population the highest?
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A.
February


B.
March


C.
September


D.
November

14.
Which of the following would best illustrate the percentage of students that received As, Bs, Cs, Ds and Fs on a recent test?


A.
Line Graph


B.
Circle Graph


C.
Narrative Paragraph


D.
Table
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15.
According to the diagram which of the following statements is correct?


A.
Populations have increased between 1950 - 2000.


B.
Populations have decreased between 1950 - 2000.


C.
There were 4 million American Indians in 1970.


D.
None of the above

16.
The median of the following set of numbers is { 20,30,40,50, 60, 70, 80}

A. 20



B. 80



C. 50



D. 30

17.
George has a goal to make an average of 90% for the first grading period in Algebra I. There will be 10 grades averaged together to determine the grade for the grading period. If George has the following grades thus far, can he reach his goal? { 92, 86, 90, 79, 98, 75, 89, 98, 97}

A. Not possible




B. Possible if the tenth score is at least 85.

C. Not enough information


D. Possible if the tenth score is at least 96.

18.
Timmy flipped a coin one hundred times. He got 62 heads and 38 tails. Which statement below best describes this situation? 


A.  62% is the theoretical probability of getting a head on a coin flip.


B.  62% is the experimental probability of getting a head on a coin flip in this situation.


C.  32% is the experimental probability of getting a head on a coin flip in this situation.


D.  68% is the theoretical probability of getting a tail on a coin flip in this situation.

19.
A probability cannot be larger than_______.

A. 0



B. 1



C. 2



D. 8/9

20.
If you win a prize at random, what is the probability of receiving a $50 prize?

A. 10/30



B. 5/30

C. 10/10



D. 15/20

Answers

1. e

2. b

3. f

4. j

5. c

6. i

7. h

8. d

9. a

10. g

11. a

12. d

13. c

14. b

15. a

16. c

17. d

18. b

19. b

20. b
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