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Classroom Assessment Construction Project

I. 

Content to be taught: 

Discrete Mathematics and Probability
Subject:



Algebra II
Grade Level:



High School 10th or 11th 
Duration of Instruction:

Approximately Six Weeks
Type of Assessment:                         The type of assessment given will be summative.  It 
                                                            will cover all the important topics from a chapter

entitled: Investigating Discrete Mathematics and

Probability.
Kentucky Core Content for Mathematics Assessment (Grades 9 through 11 with Assessment at Grade 11):
· MA-H-3.1.4
Students will understand the differences between combinations and permutations.
· MA-H-3.1.5
Students will understand differences between theoretical and experimental probability.
· MA-H-3.2.6
Student will determine probabilities in situations involving replacement and non-replacement.
Concepts that are important for the students to learn:
1. Permutations

2. Combinations

3. Probability

4. Binomial Experiments
5. Random Samples
Objectives:

At the end of this unit on discrete mathematics and probability, the students will be able to:
· State whether a permutation is linear or circular and whether it is a reflection or non-reflection
· Understand what a hypothesis is
· Solve combination expressions and permutation expressions

· Establish the probabilities of basic situations that involve successes and failures
· Change odds into probabilities and probabilities into odds
· Determine the probabilities of situations that do and do not consider replacement
· Determine the probabilities of two mutually exclusive events both occurring and the probabilities of two inclusive events both occurring
· Calculate the probabilities of situations involving binomial experiments 
· Compute margins of sampling errors and sample sizes of random samples
· Recognize whether or not a sampling method gives a random sample
· Design a binomial experiment that meets four conditions 
· Justify why a probability is an experimental probability or a theoretical probability. 
TABLE OF SPECIFICATIONS
	Concepts

(Content)
	Knowledge


	Comprehension
	Application
	Analysis
	Synthesis
	Evaluation

	Permutations

	2 (Items 1 and 2)
	
	3 (Items 4, 5, and 6)
	
	
	

	Combinations

	
	
	3 (Items 7, 8, and 9)
	
	
	

	Probability


	
	
	7 (Items  10, 11, 12, 13, 14, 15, and 16)
	
	
	1 (Item 23)

	Binomial

Experiments


	
	
	2 (Items 17 and 18)
	
	1 (Item 22)
	

	Random

Samples


	
	1 (Item 3)


	 2 (Items  19 and 20)
	1 (Item 21)
	
	

	Total = 23


	2
	1
	17
	
1
	1
	1


II. Discrete Mathematics & Probability Exam

Multiple Choice

Instructions: Read each question carefully.  Choose the correct answer and circle it.  Be sure to show all of your work on another sheet of paper.  Good luck!!!

1.) Ten kindergarten students sitting on the floor while playing a game of “Duck, Duck, Goose” is an example of a ___________________________________.
A. linear permutation and a reflection.
B. linear permutation and a non-reflection.
C. circular permutation and a reflection.
D. circular permutation and a non- reflection.
2.) Five automobiles are waiting at the traffic light is an example of a ___________________________________.
A. linear permutation and a reflection.
B. linear permutation and a non-reflection.
C. circular permutation and a reflection.
D. circular permutation and a non- reflection.

3.) A statement that a given population characteristic is true is a _________________:

A. principle

B. success

C. hypothesis
D. simulation
4.) How many different ways can the letters of the word MATHEMATICS be arranged?

A. 6,652,800

B. 9,979,200

C. 19,958,400

D. 39,916,800

5.) Solve this expression: P(6,4)P(3,2)

          

          P(5,3)



A. 4.5



B.6



C.18



D.36

6.) A psychologist at the Industrial Testing Service is conducting research related to the effect of the order of test questions on test results.  One experiment involves a computer test bank of 8 different questions.  If 4 of the questions are to be selected for a test, how many different sequences are possible? 
A. 70
B. 495
C. 1680
D. 11880
7.) Solve this expression: C(6,4) * C(5,1) * C(3,2) 

A. 225



B. 371



C. 900



D. 10800

8.) What is the total number of diagonals that can be drawn in a five sided figure?

A. 10



B. 15



C. 60



D.120

9.) From a group of 8 freshmen and 6 sophomores, how many committees of 3 freshmen and 4 sophomores can be formed?

A. 71



B. 840



C. 6750



D. 201,600

10.) Mike has five rock tapes, seven country tapes, and eight rap tapes.  What is the probability that he randomly selects a country tapes?

A. 5/20



B. 7/20



C. 8/20



D. 9/20

11.)  The odds of an event are 13:52.  Convert these odds to the probability of the event occurring.

A. 1/2 

B. 1/3

C. 1/4
      D. 1/5

12.) The probability of an event occurring is 3/14.  Convert this probability to odds.

A. 3:11



B. 3:14


C. 3:17


D. 14:3

13.)  There are ten science books, eight math books, and seven history books on the shelf.  Suppose two books are to be selected at random from the shelf. 

What is the probability of selecting a science book, then a history book, if no replacement occurs?
A. 1/10 
      
B. 7/60

      
C. 12/125  
      
D. 14/125
14.) There are fifteen diet sodas, ten cherry-flavored sodas, and five lemon-flavored sodas in the refrigerator.  Suppose three sodas are to be selected at random from the refrigerator.

What is the probability of selecting three cherry-flavored sodas if replacement occurs?
A. 1/27 
      
B. 2/75

      
C. 6/203

      
D. 25/609 

15.) Three cards are selected from a standard deck of 52 cards.  What is the probability of selecting a 3, 4, or a black card?

A. 1/2



B. 11/26



C. 15/26



D. 17/26

16.) Laura is playing Monopoly.  On her next move she needs to throw a sum bigger than 8 on the two dice in order to land on her own property and pass Go.  What is the probability that Laura will roll a 9, 10, 11, or 12?
A. 1/3 


B. 1/4


C. 2/9


D. 5/18
17.) In a binomial experiment, Jennifer tosses a coin eight times.  What is the probability that she gets exactly three heads?

A. 7/32



B. 185/256 

                        C. 169/512



D. 185/512 

18.) In a binomial experiment, Kelly rolls a die four times.  What is the probability that she rolls at least one five?

A. 125/324



B. 625/7776



C. 7151/7776



D. 7771/7776

19.) In a random survey of 2,658 adults, 52% of those surveyed said they believed in angels.  What is the margin of error?

A. 0.96%



B. 1.9%



C. 3.9%



D. 10%

20.) A random survey was taken in which 76% of those surveyed had a high school education.  The margin of error was 8.7%.  How many people were surveyed?

A. 9



B. 96



C. 386



D. 964

Discrete Mathematics & Probability Exam: Scoring Key

1.) Ten kindergarten students sitting on the floor while playing a game of “Duck, Duck, Goose” is an example of a ___________________________________.
A. linear permutation and a reflection.
B. linear permutation and a non-reflection.
C. circular permutation and a reflection.
D. circular permutation and a non- reflection.  (Answer)
(This is a knowledge level question)
2.) Five automobiles are waiting at the traffic light is an example of a ___________________________________.
A. linear permutation and a reflection.
B. linear permutation and a non-reflection. (Answer)
C. circular permutation and a reflection.
D. circular permutation and a non- reflection.

(This is a knowledge level question)
3.) A statement that a given population characteristic is true is a _________________:

A. principle

B. success

C. hypothesis (Answer)
D. simulation

(This is a comprehension level question)
4.) How many different ways can the letters of the word MATHEMATICS be arranged?

A. 6,652,800 (Answer)
B. 9,979,200

C. 19,958,400

D. 39,916,800

11!  = 6,652,800     (This is an application level question)
 6
5.) Solve this expression: P(6,4)P(3,2)

          

          P(5,3)



A. 4.5



B.6



C.18



D.36 (Answer)

P(6,4)P(3,2)    =   6!  *  3!

    P(5,3)               2!
  1!         =     360*6   = 36      

                                 5!                        60

                                 2!

(This is an application level question)
6.) A psychologist at the Industrial Testing Service is conducting research related to the effect of the order of test questions on test results.  One experiment involves a computer test bank of 8 different questions.  If 4 of the questions are to be selected for a test, how many different sequences are possible? 

A. 70

B. 495

C. 1680 (Answer)
D. 11880

 


8!/(8-4)! = 8!/4! = 1680

(This is an application level question)
7.) Solve this expression: C(6,4) * C(5,1) * C(3,2) 

A. 225 (Answer)


B. 371



C. 900



D. 10800


C(6,4) * C(5,1) * C(3,2) =   6! *  5! *  3!    =  15 * 5 * 3 = 225      
                                                        4!2!  4!1!  2!1!    




(This is an application level question)
8.) What is the total number of diagonals that can be drawn in a five sided figure?

A. 10 (Answer)


B. 15



C. 60



D.120





5!     = 10
(This is an application level question)
           3!2!
9.) From a group of 8 freshmen and 6 sophomores, how many committees of 3 freshmen and 4 sophomores can be formed?

A. 71



B. 840 (Answer)


C. 6750



D. 201,600



8!     * 6!    = 56 * 15 = 840
(This is an application level question)      
                       3!5!     4!2!
10.) Mike has five rock tapes, seven country tapes, and eight rap tapes.  What is the probability that he randomly selects a country tapes?

A. 5/20



B. 7/20 (Answer)


C. 8/20



D. 9/20



# of country tapes  =     7/20  (This is an application level question)      

               total # of tapes 

11.)  The odds of an event are 13:52.  Convert these odds to the probability of the event occurring.

A. 1/2 

B. 1/3 
C. 1/4
      D. 1/5 (Answer)



52+13=65     probability= 13/65 = 1/5




(This is an application level question)      
12.) The probability of an event occurring is 3/14.  Convert this probability to odds.

A. 3:11 (Answer)


B. 3:14


C. 3:17


D. 14:3




14-3=11   3 successes, 11 failures   odds = 3:11




(This is an application level question)      
13.)  There are ten science books, eight math books, and seven history books on the shelf.  Suppose two books are to be selected at random from the shelf. 

What is the probability of selecting a science book, then a history book, if no replacement occurs?
A. 1/10 
      
B. 7/60 (Answer)
      
C. 12/125  



      
D. 14/125


P(selecting science book) * P (selecting history book) =

10/25 * 7/24 = 7/60        (This is an application level question)      
14.) There are fifteen diet sodas, ten cherry-flavored sodas, and five lemon-flavored sodas in the refrigerator.  Suppose three sodas are to be selected at random from the refrigerator.

What is the probability of selecting three cherry-flavored sodas if replacement occurs?
A. 1/27 (Answer)
      
B. 2/75

      
C. 6/203

      
D. 25/609 
P(selecting cherry-flavored soda) * P(selecting cherry-flavored soda) * P(selecting cherry-flavored soda =  10/30 * 10/30 * 10/30 = 1/27                  (This is an application level question)
15.) Three cards are selected from a standard deck of 52 cards.  What is the probability of selecting a 3, 4, or a black card?

A. 1/2



B. 11/26



C. 15/26 (Answer)


D. 17/26

P(selecting 3) + P(selecting 4) + P(selecting black card)- P(black cards with 3 and 4) = 4/52 + 4/52+ 26/52 – 4/52 = 15/26       



(This is an application level question)
16.) Laura is playing Monopoly.  On her next move she needs to throw a sum bigger than 8 on the two dice in order to land on her own property and pass Go.  What is the probability that Laura will roll a 9, 10, 11, or 12?

A. 1/3 



B. 1/4



C. 2/9



D. 5/18 (Answer)


P(9 or 10 or 11 or 12) = 4/36 + 3/36 + 2/36 + 1/36 = 5/18

(This is an application level question)
17.) In a binomial experiment, Jennifer tosses a coin eight times.  What is the probability that she gets exactly three heads?
A. 7/32 (Answer)


B. 185/256 

                        C. 169/512



D. 185/512 




8!     * (1/2)3 * (1/2)5 = 56 * (1/8) * (1/32) = 7/32           

       

           3!5!





(This is an application level question)
18.) In a binomial experiment, Kelly rolls a die four times.  What is the probability that she rolls at least one five?

A. 125/324



B. 625/7776



C. 7151/7776 (Answer)


D. 7771/7776


 
 1- 4!      * (1/6)0 * (5/6)4 = (1/6) * (625/1296) = 1-(625/7776) = 7151/7776  

                            4!0!





(This is an application level question)
19.) In a random survey of 2,658 adults, 52% of those surveyed said they believed in angels.  What is the margin of error?

A. 0.96%



B. 1.9% (Answer)


C. 3.9%



D. 10%



Margin of Error = 2 * square root of (0.52)(0.48)/2658 = 1.9




(This is an application level question)
20.) A random survey was taken in which 76% of those surveyed had a high school education.  The margin of error was 8.7%.  How many people were surveyed?

A. 9



B. 96 (Answer)


C. 386



D. 964




0.087 = 2 * square root of (0.76)(0.24)/n          n = 96




(This is an application level question)
III. Open-Response #1
DIRECTIONS: Answer the following questions in the space provided.  Be sure to carefully read the question and answer each part.
21.) Andrew and Amy want to predict who will win a class presidential election.  Andrew decides to collect data by looking at a class directory and asking every fifth person alphabetically who they are voting for.  Amy decides to collect data by putting the names of the class in a hat and asking the people who names she draws who they are voting for.    

(a) Will Andrew’s method give a random sample?  Why or why not?

(b) Will Amy’s method give a random sample?  Why or why not?

Be sure to label your responses (a) and (b).  
Open-Response Question #1: Scoring Rubric

Part (a)

	Score: 2 points
	The student gives the correct answer with a complete explanation.

	Score: 1 point
	The student gives the correct answer with an incomplete explanation.

	Score: 0 points
	The student gives an incorrect answer with an incorrect explanation.

	Blank
	The student gives no response.


Part (b)

	Score: 2 points
	The student gives the correct answer with a complete explanation.

	Score: 1 point
	The student gives the correct answer with an incomplete explanation.

	Score: 0 points
	The student gives an incorrect answer with an incorrect explanation.

	Blank
	The student gives no response.


Adding the scores of Part (a) and Part (b) together will give a total score out of four points.

The correct answer for part (a) is no and the correct answer for part (b) is yes.  

An example of a complete explanation for part (a) is: “Since only every fifth person alphabetically will get picked, everyone does not have an equal chance of getting picked.”
An example of a complete explanation for part (b) is: “Because every person in the hat has an equal chance for getting picked.”
(In order for a student to successfully complete this question, he/she must have sufficient knowledge of what a random sample is and use that knowledge to decide if a situation does or does not give one.)
Performance Level Scoring Rubric

	Total Score =
	Description

	4 points
	Excellent

	3 points
	Good 

	2 points
	Fair

	1 point
	Poor

	0 points
	Very Poor


Open-Response #2
DIRECTIONS: Answer the following questions in the space provided.  Be sure to carefully read the question and answer each part.
22.) In this unit, we have studied what binomial experiments are and how to find probabilities of binomial experiments.

(a) List the four conditions that have to occur in order for a binomial experiment to exist.

(b) Design a binomial experiment of your own that meets those four conditions.  

Be sure to label your responses (a) and (b).
Open-Response Question #2: Scoring Rubric
Part (a)

	Score: 2 points
	The student correctly lists all four conditions of a binomial experiment.  They are:
· There are exactly two possible outcomes for any trial.

· There is a fixed number of trials.

· The trials are independent.

· The probability of each trial is the same.

	Score: 1 point
	The student correctly lists two or three conditions of a binomial experiment.

	Score: 0 points
	The student correctly lists fewer than two conditions of a binomial experiment.

	Blank
	The student gives no response.


Part (b)

	Score: 2 points
	The student designs an experiment that meets all four conditions.

	Score: 1 point
	The student designs an experiment that meets two or three conditions.

	Score: 0 points
	The student designs an experiment that meets fewer than two conditions.

	Blank
	The student gives no response.


Adding the scores of Part (a) and Part (b) together will give a total score out of four points.
(In order for a student to successfully complete this question, he/she must know what the four conditions of a binomial experiment are and use that knowledge to create a binomial experiment of his/her own).
Performance Level Scoring Rubric

	Total Score =
	Description

	4 points
	Excellent

	3 points
	Good 

	2 points
	Fair

	1 point
	Poor

	0 points
	Very Poor


IV. Performance Assessment

23.) DIRECTIONS: Read the situation below carefully.  After you give this assessment considerable thought, you need to show your responses using your own paper.

Situation: You work for a board game company.  You have been assigned to design a new type of board game you would like to manufacture and sell.  


Your assignment is to:

· Draw a clear sketch of the game board.  

· Devise a clear set of rules for playing the game.  Think about how players will move their game pieces, earn points, and determine a winner.

· Using your knowledge of the two types of probabilities, write two (2) examples of theoretical probabilities and two (2) examples of experimental probabilities that pertain to your board game.  (You will have four examples in all).  

· Explain why each probability you made up is a theoretical probability or an experimental probability.     

· Find the probabilities that you made up. 

*One example using theoretical probability is: the probability of a player rolling a five with the die is 1/6. (Note: Do not give this example using this number or any other number on a die).

Your answers need to make sense and they need to demonstrate that you have carefully thought about your responses.

Performance Assessment: Scoring Rubric

	Score: 4 points
	The student

· makes a clear sketch of the game board

· devises a set of rules for playing the game

· gives two correct examples of each type of probability

· correctly explains why each

probability is experimental or          theoretical, and

· correctly solves each probability.

(The student successfully completes all five tasks).

	Score: 3 Points
	The student successfully completes four of the five tasks. 

	Score: 2 Points
	The student successfully completes three of the five tasks.

	Score: 1 Point
	The student successfully completes two of the five tasks.

	Score: 0 Points
	The student successfully completes zero or one of the five tasks.

	Blank
	The student gives no response.


(Note: In order for a student to successfully complete this performance assessment, he/she must understand the differences between theoretical and experimental probabilities and apply this knowledge in order to create examples of each type.  They also need to know how to correctly solve probability problems.)
Performance Level Scoring Rubric

	Score =
	Description

	4 points
	Excellent

	3 points
	Good 

	2 points
	Fair

	1 point
	Poor

	0 points
	Very Poor
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